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Description 



BIOINFORMATICALLY DETECTABLE 
GROUP OF NOVEL REGULATORY GENES 
AND USES THEREOF 

Background of Invention 
CONTINUATION STATEMENT 

[0001] This application is a continuation in part of U.S Provisional 
Patent Application Serial No. 60468251, filed 07-May-03, 
entitled "Bioinformatically Detectable Croup of Novel Reg- 
ulatory Genes and Uses Thereof ", and is a continuation of 
U.S Patent Application Serial No.10604985, filed 
29-Aug-03, entitled "Bioinformatically Detectable Group 
of Novel Regulatory Genes and Uses Thereof", and is a 
continuation in part of U.S Provisional Patent Application 
Serial No. 10345201, filed 16-Jan-03, entitled "Bioinfor- 
matically Detectable Group of Novel Regulatory Genes and 
Uses Thereof, and is a continuation in part of U.S Patent 
Application Serial Nol0293338, filed 14-Nov-02, entitled 



"Bioinformatically Detectable Group of Novel Regulatory 
Genes and Uses Thereof", and is a continuation in part of 
U.S Patent Application Serial No. 10310914, filed 
06-Dec-02, entitled "Bioinformatically Detectable Group 
of Novel Regulatory Genes and Uses Thereof ", and is a 
continuation in part of U.S Patent Application Serial No. 
10321503, filed 18-Dec-02, entitled "Bioinformatically 
Detectable Group of Novel Regulatory Genes and Uses 
Thereof ", and is a continuation in part of U.S Patent Ap- 
plication filed 29-Aug-03, entitled "Bioinformatically De- 
tectable Group of Novel Regulatory Genes and Uses of 
Thereof", and is a continuation in part of U.S Patent Appli- 
cation Serial No. 10604926 , filed 27-Aug-03, entitled 
"Bioinformatically Detectable Group of Novel Regulatory 
Genes and Uses Thereof", and is a continuation in part of 
U.S Patent Application , filed 28-Aug-03, entitled "Bioin- 
formatically Detectable Group of Novel Regulatory Genes 
and Uses Thereof ", and is a continuation in part of U.S 
Patent Application Serial No.10604726, filed 13-Aug-03, 
entitled "Bioinformatically Detectable Group of Novel Reg- 
ulatory Genes and Uses Thereof", and is a continuation in 
part of U.S Patent Application Serial No. 10604727, filed 
13-Aug-03, entitled "Bioinformatically Detectable Group 



of Novel Regulatory Genes and Uses Thereof", the disclo- 
sures of which applications are all hereby incorporated by 
reference and claims priority therefrom. 
BRIEF DESCRIPTION OF SEQUENCE LISTING, LARGE TABLES 
AND COMPUTER PROGRAM LISTING 

[0002] Sequence listing attached to the present invention. The 
Sequence listing comprising 20,189 genomic sequences, 
and is contained in a file named SEQ_LIST.EXE (2991KB). 

[0003] Large tables relating to genomic sequences are stored in 5 
text files, each comprising a respective one of the follow- 
ing table files: TABLE1.TXT (18KB); TABLE2.TXT (102KB); 
TABLE3.TXT (16KB); TABLE4.TXT (13855KB) and TA- 
BLE5.TXT (9467KB). 

[0004] Computer program listing of a computer program con- 
structed and operative in accordance with a preferred em- 
bodiment of the present invention is enclosed on an elec- 
tronic medium in computer readable form, and is hereby 
incorporated by reference. The computer program listing 
is contained in 7 text files, the name and sizes of which 
are as follows: AUXILARY_FILES.TXT (117K); BIND- 
ING_SITE_SCORING.TXT (17K); EDIT_DISTANCE.TXT (144K); 
FIRST- K.TXT (96K); HAIRPIN_PREDICTIO.TXT (47K); 
TWO_PHASED_PREDICTOR.TXT (74K);and TWO- 



PHASED-SIDE-SELECTOR.TXT (4K). 
FIELD OF THE INVENTION 

[0005] The present invention relates to a group of bioinformati- 
cally detectable novel genes, here identified as Genomic 
Address Messenger or GAM genes, which are believed to 
be related to the micro RNA (miRNA) group of genes. 
DESCRIPTION OF PRIOR ART 

[0006] MIR genes are regulatory genes encoding MicroRNA"s 

(miRNA), short ~22nt non-coding RNA"s, found in a wide 
range of species, believed to function as specific gene 
translation repressors, sometimes involved in cell- 
differentiation. Some 110 human MIR genes have been 
detected by laboratory means. Over the past 6 months, 
the need for computerized detection of MIR genes has 
been recognized, and several informatic detection engines 
have been reported (Lim, 2003; Grad, 2003; Lai, 2003). 
Collectively these informatic detection engines found 38 
more human MIR genes which were later confirmed in ze- 
brafish, 14 human MIR genes which were confirmed in 
human, and 55 postulated human MIR genes which could 
not be confirmed by laboratory (Lim, 2003). Extensive ef- 
forts to identify novel MIR genes using conventional bio- 



logical detection techniques such as massive cloning and 
sequencing efforts, and several bioinformatic detection 
attempts, have led leading researchers in the field to the 
conclusion that the total number of human MIR genes is 
between 200 to 255 (Lau, 2003; Lim 2003 Science; Lim, 
2003 Genes Dev). Recent studies postulate that the num- 
ber of MIR genes may be higher (Grad, 2003; Krichevsky, 
2003). 

[0007] The ability to detect novel MIR genes is limited by the 

methodologies used to detect such genes. All MIR genes 
identified so far either present a visibly discernable whole 
body phenotype, as do Lin-4 and Let-7 (Wightman ,1993; 
Reinhart , 2000), or produce sufficient quantities of RNA 
so as to be detected by the standard molecular biological 
techniques. 

[0008] | n i t i a | studies reporting MIR genes (Bartel, 2001; Tuschl, 
2001) discovered 93 MIR genes in several species, by se- 
quencing a limited number of clones (300 by Bartel and 
100 by Tuschl) of small segments (i.e. size fractionated) 
RNA. MiRNA encoded by MIR genes detected in these 
studies therefore, represent the more prevalent among 
the miRNA gene family, and can not be much rarer than 
1% of all small ~20nt-long RNA segments. 



[0009] Current methodology has therefore been unable to detect 
micro RNA genes (MIR genes) which either do not present 
a visually discernable whole body phenotype, or are rare 
(e.g. rarer than 0.1% of all size fractionated ~20nt-long 
RNA segments expressed in the tissues examined), and 
therefore do not produce significant enough quantities of 
RNA so as to be detected by standard biological tech- 
niques. 
Summary of Invention 

[0010] The present invention relates to a novel group of regula- 
tory, non-protein coding genes, which are functional in 
specifically inhibiting translation of target proteins. Each 
gene in this novel group of genes, here identified as GAM 
or Genomic Address Messengers, specifically inhibits 
translation of one of more other larger genes by means 
of complementary hybridization of a segment of the RNA 
transcript encoded by GAM, to an inhibitor site located in 
an untranslated region (UTR) of the mRNA of the one or 
more x target^ genes. 

[0011] | n various preferred embodiments, the present invention 
seeks to provide improved method and system for specific 
modulation of expression of specific known x target x 
genes involved in significant human diseases, and im- 



proved method and system for detection of expression of 
novel genes of the present invention, which modulate 
these target genes. 

[0012] Accordingly, the invention provides several substantially 
pure DNAs (e.g., genomic DNA, cDNA or synthetic DNA) 
each encoding a novel gene of the GAM group of gene, 
vectors comprising the DNAs, probes comprising the 
DNAs, a method and system for selectively modulating 
translation of known x target x genes utilizing the vectors, 
and a method and system for detecting expression of 
known x target x genes utilizing the probe. 

[0013] By "substantially pure DNA" is meant DNA that is free of 
the genes which, in the naturally-occurring genome of the 
organism from which the DNA of the invention is derived, 
flank the genes discovered and isolated by the present in- 
vention. The term therefore includes, for example, a re- 
combinant DNA which is incorporated into a vector, into 
an autonomously replicating plasmid or virus, or into the 
genomic DNA of a prokaryote or eukaryote at a site other 
than its natural site; or which exists as a separate 
molecule (e.g., a cDNA or a genomic or cDNA fragment 
produced by PCR or restriction endonuclease digestion) 
independent of other sequences. It also includes a recom- 



binant DNA which is part of a hybrid gene encoding addi- 
tional polypeptide sequence. 

[0014] "inhibiting translation" is defined as the ability to prevent 
synthesis of a specific protein encoded by a respective 
gene, by means of inhibiting the translation of the mRNA 
of this gene. "Translation inhibitor site" is defined as the 
minimal DNA sequence sufficient to inhibit translation. 

[0015] There is thus provided in accordance with a preferred em- 
bodiment of the present invention a bioinformatically de- 
tectable novel gene encoding substantially pure DNA 
wherein RNA encoded by the bioinformatically detectable 
novel gene is about 18 to about 24 nucleotides in length, 
and originates from an RNA precursor, which RNA precur- 
sor is about 50 to about 120 nucleotides in length, a nu- 
cleotide sequence of a first half of the RNA precursor is a 
partial or accurate inversed reversed sequence of a nu- 
cleotide sequence of a second half thereof, a nucleotide 
sequence of the RNA encoded by the novel gene is a par- 
tial or accurate inversed reversed sequence of a nu- 
cleotide sequence of a binding site associated with at 
least one target gene, the novel gene cannot be detected 
by either of the following: a visually discernable whole 
body phenotype, and detection of 99.9% of RNA species 



shorter than 25 nucleotides expressed in a tissue sample, 
and a function of the novel gene is bioinformatically de- 
ducible. 

[0016] There is still further provided in accordance with another 
preferred embodiment of the present invention a bioinfor- 
matically detectable novel gene encoding substantially 
pure DNA wherein RNA encoded by the bioninformatically 
detectable novel gene includes a plurality of RNA sections, 
each of the RNA sections being about 50 to about 120 
nucleotides in length, and including an RNA segment, 
which RNA segment is about 18 to about 24 nucleotides 
in length, a nucleotide sequence of a first half of each of 
the RNA sections encoded by the novel gene is a partial or 
accurate inversed reversed sequence of nucleotide se- 
quence of a second half thereof, a nucleotide sequence of 
each of the RNA segments encoded by the novel gene is a 
partial or accurate inversed reversed sequence of the nu- 
cleotide sequence of a binding site associated with at 
least one target gene, and a function of the novel gene is 
bioinformatically deducible from the following data ele- 
ments: the nucleotide sequence of the RNA encoded by 
the novel gene, a nucleotide sequence of the at least one 
target gene, and function of the at least one target gene. 



[0017] There is additionally provided in accordance with another 
preferred embodiment of the present invention a bioinfor- 
matically detectable novel gene encoding substantially 
pure DNA wherein RNA encoded by the bioinformatically 
detectable novel gene is about 18 to about 24 nucleotides 
in length, and originates from an RNA precursor, which 
RNA precursor is about 50 to about 120 nucleotides in 
length, a nucleotide sequence of a first half of the RNA 
precursor is a partial or accurate inversed reversed se- 
quence of a nucleotide sequence of a second half thereof, 
a nucleotide sequence of the RNA encoded by the novel 
gene is a partial or accurate inversed reversed sequence 
of a nucleotide sequence of a binding site associated with 
at least one target gene, a function of the novel gene is 
modulation of expression of the at least one target gene, 
and the at least one target gene does not encode a pro- 
tein. 

[0018] There is moreover provided in accordance with another 

preferred embodiment of the present invention a bioinfor- 
matically detectable novel gene encoding substantially 
pure DNA wherein the bioinformatically detectable novel 
gene does not encode a protein, RNA encoded by the 
bioinformatically detectable novel gene is maternally 



transferred by a cell to at least one daughter cell of the 
cell, a function of the novel gene includes modulation of a 
cell type of the daughter cell, and the modulation is bioin- 
formatically deducible. 
[0019] There is further provided in accordance with another pre- 
ferred embodiment of the present invention a bioinfor- 
matically detectable novel gene encoding substantially 
pure DNA wherein the bioinformatically detectable novel 
gene does not encode a protein, a function of the novel 
gene is promotion of expression of the at lease one target 
gene, and the at least one target gene is bioinformatically 
deducible. 

[0020] still further in accordance with a preferred embodiment of 
the present invention the function of the novel gene is 
bioinformatically deducible from the following data ele- 
ments: the nucleotide sequence of the RNA encoded by 
the bioinformatically detectable novel gene, a nucleotide 
sequence of the at least one target gene, and a function of 
the at least one target gene. 

[0021] Additionally in accordance with a preferred embodiment 
of the present invention the RNA encoded by the novel 
gene complementarily binds the binding site associated 
with the at least one target gene, thereby modulating ex- 



pression of the at least one target gene. 

[0022] Moreover in accordance with a preferred embodiment of 
the present invention the binding site associated with at 
least one target gene is located in an untranslated region 
of RNA encoded by the at least one target gene. 

[0023] Further in accordance with a preferred embodiment of the 
present invention the function of the novel gene is selec- 
tive inhibition of translation of the at least one target 
gene, which selective inhibition includes complementary 
hybridization of the RNA encoded by the novel gene to the 
binding site. 

[0024] still further in accordance with a preferred embodiment of 
the present invention, the present invention includes a 
vector including the DNA. 

[0025] Additionally in accordance with a preferred embodiment 
of the present invention, the present invention includes a 
method of selectively inhibiting translation of at least one 
gene, including introducing the vector into a cell. 

[0026] Moreover in accordance with a preferred embodiment of 
the present invention the introducing includes utilizing 
RNAi pathway. 

[0027] Further in accordance with a preferred embodiment of the 
present invention, the present invention includes a gene 



expression inhibition system including: the vector and a 
vector inserter, functional to insert the vector of claim 10 
into a cell, thereby selectively inhibiting translation of at 
least one gene. 

[0028] still further in accordance with a preferred embodiment of 
the present invention, the present invention includes a 
probe including the DNA. 

[0029] Additionally in accordance with a preferred embodiment 
of the present invention, the present invention includes a 
method of selectively detecting expression of at least one 
gene, including using the probe. 

[0030] Moreover in accordance with a preferred embodiment of 
the present invention, the present invention includes a 
gene expression detection system including: the probe, 
and a gene expression detector functional to selectively 
detect expression of at least one gene. 
Brief Description of Drawings 

[0031] pig. 1 is a simplified diagram illustrating the genomic dif- 
ferentiation enigma that the present invention addresses; 

[0032] pigs. 2,3 and 4 are schematic diagrams which when taken 
together provide an analogy that illustrates a conceptual 
model of the present invention, addressing the genomic 
differentiation enigma; 



[0033] pigs. 5A and 5B are schematic diagrams, which when 

taken together illustrate a ^genomic records x concept of 
the conceptual model of the present invention, addressing 
the genomic differentiation enigma; 

[0034] pig. 6 is a schematic diagram illustrating a ^genomically 
programmed cell differentiation x concept of the concep- 
tual model of the present invention, addressing the ge- 
nomic differentiation enigma; 

[0035] Fig. 7 is a schematic diagram illustrating a ^genomically 
programmed cell-specific protein expression modulation x 
concept of the conceptual model of the present invention, 
addressing the genomic differentiation enigma; 

[0036] Fig. 8 is a simplified diagram illustrating a mode by which 
genes of a novel group of genes of the present invention, 
modulate expression of known target genes; 

[0037] Fig. 9 is a simplified block diagram illustrating a bioinfor- 
matic gene detection system capable of detecting genes 
of the novel group of genes of the present invention, 
which system is constructed and operative in accordance 
with a preferred embodiment of the present invention; 

[0038] Fig. 10 is a simplified flowchart illustrating operation of a 
mechanism for training of a computer system to recog- 
nize the novel genes of the present invention, which 



mechanism is constructed and operative in accordance 
with a preferred embodiment of the present invention; 
[0039] pig. 11A is a simplified block diagram of a non-coding 
genomic sequence detector constructed and operative in 
accordance with a preferred embodiment of the present 
invention; 

[0040] pig. 11B is a simplified flowchart illustrating operation of a 
non-coding genomic sequence detector constructed and 
operative in accordance with a preferred embodiment of 
the present invention; 

[0041] Fig. 12A is a simplified block diagram of a hairpin detec- 
tor constructed and operative in accordance with a pre- 
ferred embodiment of the present invention; 

[0042] Fig. 12B is a simplified flowchart illustrating operation of a 
hairpin detector constructed and operative in accordance 
with a preferred embodiment of the present invention; 

[0043] Fig. 13A is a simplified block diagram of a dicer-cut loca- 
tion detector constructed and operative in accordance 
with a preferred embodiment of the present invention; 

[0044] Fig. 13B is a simplified flowchart illustrating training of a 
dicer-cut location detector constructed and operative in 
accordance with a preferred embodiment of the present 
invention; 



[0045] pig. 13C is a simplified flowchart illustrating operation of 
a dicer-cut location detector constructed and operative in 
accordance with a preferred embodiment of the present 
invention; 

[0046] pig. 14A is a simplified block diagram of a target-gene 

binding-site detector constructed and operative in accor- 
dance with a preferred embodiment of the present inven- 
tion; 

[0047] Fig. 14B is a simplified flowchart illustrating operation of a 
target-gene binding-site detector constructed and opera- 
tive in accordance with a preferred embodiment of the 
present invention; 

[0048] Fig. 15 is a simplified flowchart illustrating operation of a 
function & utility analyzer constructed and operative in 
accordance with a preferred embodiment of the present 
invention; 

[0049] Fig. 16 is a simplified diagram describing a novel bioin- 
formatically detected group of regulatory genes, referred 
to here as Genomic Record (CR) genes, each of which en- 
codes an x operon-like^ cluster of novel miRNA-like 
genes, which in turn modulate expression of one or more 
target genes; 

[0050] Fig. 17 is a simplified diagram illustrating a mode by 



which genes of a novel group of operon-like genes of the 
present invention, modulate expression of other such 
genes, in a cascading manner; 
[0051] pig. 18 is a block diagram illustrating an overview of a 
methodology for finding novel genes and novel operon- 
like genes of the present invention, and their respective 
functions; 

[0052] pig. 19 is a block diagram illustrating different utilities of 
novel genes and novel operon-like genes, both of the 
present invention; 

[0053] Figs. 20A and 20B are simplified diagrams, which when 
taken together illustrate a mode of gene therapy applica- 
ble to novel genes of the present invention; 

[0054] Fig. 21 is a table summarizing laboratory validation re- 
sults which validate efficacy of a bioinformatic gene de- 
tection system constructed and operative in accordance 
with a preferred embodiment of the present invention; 

[0055] Fig. 22 is a picture of laboratory results validating the ex- 
pression of 35 novel genes detected by a bioinformatic 
gene detection engine constructed and operative in accor- 
dance with a preferred embodiment of the present inven- 
tion, thereby validating the efficacy of the gene detection 
engine of the present invention; 



[0056] pig. 23A is a schematic representation of an "operon like" 
cluster of novel gene hairpin sequences detected bioinfor- 
matically by a bioinformatic gene detection engine con- 
structed and operative in accordance with a preferred em- 
bodiment of the present invention, and non-GAM hairpin 
useful as negative controls thereto; 

[0057] pig. 23B is a schematic representation of secondary fold- 
ing of hairpins of the operon-like cluster of Fig. 23A; 

[0058] Fig. 23C is a picture of laboratory results demonstrating 
expression of novel genes of Figs. 23A and 23B, and lack 
of expression of the negative controls, thereby validating 
efficacy of bioinformatic detection of GAM genes and GR 
genes of the present invention, by a bioinformatic gene 
detection engine constructed and operative in accordance 
with a preferred embodiment of the present invention; 

[0059] Fig. 24A is an annotated sequence of EST72223 compris- 
ing known miRNA gene MIR98 and novel gene GAM25, 
both detected by the gene detection system of the present 
invention; and Figs. 24B, 24C and 24D are pictures of lab- 
oratory results demonstrating laboratory confirmation of 
expression of known gene MIR98 and of novel bioinfor- 
matically detected gene GAM25 respectively, both of Fig. 
24A, thus validating the bioinformatic gene detection sys- 



tern of the present invention. 
Brief Description of Sequences 

[0060] a Sequence Listing of genomic sequences of the present 
invention designated SEQ ID:1 through SEQ ID:20189 is 
attached to this application. The genomic listing com- 
prises the following nucleotide sequences:Genomic se- 
quences designated SEQ ID:1 through SEQ ID:200 are nu- 
cleotide sequences of 200 gene precursors of respective 
novel genes of the present invention;Genomic sequences 
designated SEQ ID:201 through SEQ ID:400 are nucleotide 
sequences of 199 genes of the present invention; and Ge- 
nomic sequences designated SEQ ID:401 through SEQ 
ID:20189 are nucleotide sequences of 19789 target gene 
binding sites. 
Detailed Description 

[0061] Reference is now made to Fig. 1 which is a simplified dia- 
gram providing a conceptual explanation of a genomic 
differentiation enigma, which the present invention ad- 
dresses. 

[0062] pig. 1 depicts different cell types in an organism, such as 
CARTILAGE CELL, LIVER CELL, FIBROBLAST CELL and BONE 
CELL all containing identical DNA, and deriving from the 



initial FERTILIZED EGG CELL, and yet each of these cells 
expressing different proteins, and hence acquiring differ- 
ent shape and function. 

[0063] The present invention proposes that the inevitable con- 
clusion from this constraint is, however, strikingly simple: 
the coding system used must be modular. It must com- 
prise multiple modules, or records, one for each cell-type, 
and a mechanism whereby each cell at its inception is in- 
structed which record to open, and behaves according to 
instructions in that record. 

[0064] This modular code concept is somewhat difficult to grasp, 
since we are strongly habituated to viewing things from an 
external viewpoint. An architect, for example, looks at a 
blueprint of a building, which details exactly where each 
element (block, window, door, electrical switch, etc.) is to 
be placed relative to all other elements, and then instructs 
builders to place these elements in their designated 
places. This is an external viewpoint: the architect is ex- 
ternal to the blueprint, which itself is external to the 
physical building, and its different elements. The architect 
may therefore act as an "external organizing agent": see- 
ing the full picture and the relationships between all ele- 
ments, and being able to instruct from the outside where 



to place each of them. 

[0065] Genomics differentiation coding evidently works differ- 
ently, without any such external organizing agent: It com- 
prises only one smart block (the first cell), which is the ar- 
chitect and the blueprint, and which continuously dupli- 
cates itself, somehow knowing when to manifest itself as 
a block and when as a window, door, or electrical switch. 

[0066] Reference is now made to Figs. 2 through 4 which are 
schematic diagrams which when taken together provide 
an analogy that illustrates a conceptual model of the 
present invention, addressing the genomic differentiation 
enigma. 

[0067] Reference is now made to Fig. 2A. Imagine a very talented 
chef, capable of preparing any meal provided he is given 
specific written cooking instructions. This chef is 
equipped with two items: (a) a thick recipe book, and (b) a 
small note with a number scribbled on it. The book com- 
prises multiple pages, each page detailing how to prepare 
a specific meal. The small note indicates the page to be 
opened, and therefore the meal to be prepared. The chef 
looks at the page-number written on the note, opens the 
recipe book at the appropriate page, and prepares the 
meal according to the written instructions on this page. As 



an example, Fig. 2A depicts a CHEF holding a note with 
the number 12 written on it, he opens the book on page 
12, and since that page contains the recipe for preparing 
BREAD, the CHEF prepares a loaf of BREAD. 

[0068] Reference is now made to Fig. 2B, which depicts two iden- 
tical chefs, CHEF A and CHEF B, holding an identical recipe 
book. Despite their identity, and the identity of their 
recipe book, since CHEF A holds a note numbered 12, and 
therefore opens the book on page 12 and prepares 
BREAD, whereas CHEF B holds a note numbered 34 and 
therefore opens the book on page 34 and prepares a PIE. 

[0069] Reference is now made to Fig. 3. Imagine the chef of the 
analogy is also capable of duplicating himself once he has 
finished preparing the specified meal. The format of the 
book is such that at the bottom of each page, two num- 
bers are written. When he has finished preparing the meal 
specified on that page, the chef is trained to do the fol- 
lowing: (i) divide himself into two identical duplicate 
chefs, (ii) duplicate the recipe book and hand a copy to 
each of his duplicate chefs, and (iii) write down the two 
numbers found at the bottom of the page of the meal he 
prepared, on two small notes, handing one note to each of 
his two duplicate chefs. 



[0070] Each of the two resulting duplicate chefs are now 

equipped with the same book, and have the same talent to 
prepare any meal, but since each of them received a dif- 
ferent note, they will now prepare different meals. 

[0071] pig. 3 depicts CHEF A holding a recipe book and receiving 
a note numbered 12. CHEF A therefore opens the book on 
page 12 and prepares BREAD. When he is finished making 
bread, CHEF A performs the following actions: (i) divides 
himself into two duplicate chefs, designated CHEF B and 
CHEF C, (ii) duplicates his recipe book handing a copy to 
each of CHEF B and CHEF C, (iii) writes down the numbers 
found at the bottom of page 12, numbers 34 and 57, on 
two notes, handing note numbered 34 to CHEF B and note 
numbered 57 to CHEF C. 

[0072] Accordingly, CHEF B receives a note numbered 34 and 

therefore opens the recipe book on page 34 and prepares 
PIE, whereas CHEF C receives a note numbered 57 and 
therefore opens the book on page 57 and therefore pre- 
pares RICE. 

[0073] It is appreciated that while CHEF A, CHEF B & CHEF C are 
identical and hold identical recipe books, they each pre- 
pare a different meal. It is also appreciated that the meals 
prepared by CHEF B and CHEF C are determined CHEF A, 



and are mediated by the differently numbered notes 
passed on from CHEF A to CHEF B and CHEF C. 

[0074] it j S further appreciated that the mechanism illustrated by 
Fig. 3 enables an unlimited lineage of chefs to divide into 
duplicate, identical chefs and to determine the meals 
those duplicate chefs would prepare. For example, having 
been directed to page 34, when CHEF B divides into dupli- 
cate chefs (not shown), he will instruct its two duplicate 
chefs to prepare meals specified on pages 14 and 93 re- 
spectively, according to the numbers at the bottom of 
page 34 to which he was directed. Similarly, CHEF C will 
instruct its duplicate chefs to prepare meals specified on 
pages 21 and 46 respectively, etc. 

[0075] Reference is now made to Fig. 4. Imagine that the cooking 
instructions on each page of the recipe book are written in 
shorthand format: The main meal-page to which the chef 
was directed by the scribbled note, merely contains a list 
of numbers which direct him to multiple successive pages, 
each specifying how to prepare an ingredient of that meal. 

[0076] as an example, Fig. 4 depicts CHEF A of FIGS 2 and 3, 

holding a recipe book and a note numbered 12. Accord- 
ingly, CHEF A opens the recipe book on page 12, which 
details the instructions for preparing BREAD. However, the 



"instructions" on making BREAD found on page 12 com- 
prise only of 3 numbers, 18, 7 and 83, which "refer" CHEF 
A to pages detailing preparation of the ingredients of 
BREAD FLOUR, MILK and SALT, respectively. 

[0077] As illustrated in Fig. 4, turning from the main "meal page" 
( e.g. 12) to respective "ingredients pages" (e.g. pages 18, 
7 & 83) is mediated by scribbled notes with the page- 
numbers written on them. In this analogy, the scribbled 
notes are required for seeking the target pages to be 
turned to both when turning to main "meal pages" (e.g. 
page 12), as well as when turning to "ingredient pages" 
(e.g. pages 18, 7 & 83). 

[0078] The chef in the given analogy, schematically depicted in 
FIGS 2 through 4, represents a cell; the thick recipe book 
represents the DNA; preparing a meal in the given analogy 
represents the cell manifesting itself as a specific cell- 
type; and ingredients of a meal represent proteins ex- 
pressed by that cell-type. Like the chef equipped with the 
thick recipe book in the given analogy, all cells in an or- 
ganism contain the same DNA and are therefore each po- 
tentially capable of manifesting itself as any cell-type, ex- 
pressing proteins typical of that cell type. 

[0079] Reference is now made to Figs. 5A and 5B which are 



schematic diagrams, which when taken together illustrate 
a "genomic records" concept of the conceptual model of 
the present invention, addressing the genomic differenti- 
ation enigma. 

[0080] The Genomic Records concept asserts that the DNA (the 
thick recipe book in the illustration) comprises a very 
large number of Genomic Records (analogous to pages in 
the recipe book), each containing the instructions for dif- 
ferentiation of a different cell-type, or developmental 
process. Each Genomic Record is headed by a very short 
genomic sequence which functions as a "Genomic Ad- 
dress" of that Genomic Record (analogous to the page 
number in the recipe book). At its inception, in addition to 
the DNA, each cell also receives a short RNA segment (the 
scribbled note in the illustration). This short RNA segment 
binds complementarily to a "Genomic Address" sequence 
of one of the Genomic Records, thereby activating that 
Genomic Record, and accordingly determining the 
cell"s-fate (analogous to opening the book on the page 
corresponding to the number on the scribbled note, 
thereby determining the meal to be prepared). 

[0081] Reference is now made to Fig. 5A. Fig 5A illustrates a CELL 
which comprises a GENOME. The GENOME comprises a 



plurality of GENOMIC RECORDS, each of which correlates 
to a specific cell type (for clarity only 6 sample genomic 
records are shown). Each genomic record comprises ge- 
nomic instructions on differentiation into a specific cell- 
type, as further elaborated below with reference to Fig. 7. 
At cell inception, the CELL receives a maternal short RNA 
segment, which activates one of the GENOMIC RECORDS, 
causing the cell to differentiate according to the instruc- 
tions comprised in that genomic record. As an example, 
Fig. 5A illustrates reception of a maternal short RNA seg- 
ment designated A" and outlined by a broken line, which 
activates the FIBRO genomic record, causing the cell to 
differentiate into a FIBROBLAST CELL. 
[0082] Reference is now made to Fig. 5B, which is a simplified 

schematic diagram, illustrating cellular differentiation me- 
diated by the "Genomic Records" concept. Fig. 5B depicts 
2 cells in an organism, designated CELL A and CELL B, 
each having a GENOME. It is appreciated that since CELL A 
and CELL B are cells in the same organism, the GENOME of 
CELL A is identical to that of CELL B. Despite having an 
identical GENOME, CELL A differentiates differently from 
CELL B, due to activation of different genomic records in 
these two cells. In CELL A the FIBRO GENOMIC RECORD is 



activated, causing CELL A to differentiate into a FIBROB- 
LAST CELL, whereas in CELL B the BONE GENOMIC RECORD 
is activated, causing the CELL B to differentiate into a 
BONE CELL. The cause for activation of different genomic 
records in these two cells is the different maternal short 
RNA which they both received: CELL A received a maternal 
short RNA segment designated A" which activated ge- 
nomic record FIBRO, whereas CELL B received a maternal 
short RNA segment designated B" which activated ge- 
nomic record BONE. 

[0083] Reference is now made to Fig. 6 which is a schematic dia- 
gram illustrating a "genomically programmed cell differ- 
entiation" concept of the conceptual model of the present 
invention, addressing the genomic differentiation enigma. 

[0084] a cell designated CELL A divides into 2 cells designated 
CELL B and CELL C. CELL A, CELL B and CELL C each com- 
prise a GENOME, which GENOME comprises a plurality of 
GENOMIC RECORDS. It is appreciated that since CELL A, 
CELL B and CELL C are cells in the same organism, the 
GENOME of these cells, and the GENOMIC RECORDS com- 
prised therein, are identical. 

[0085] As described above with reference to Fig. 5B, at its incep- 
tion, CELL A receives a maternal short RNA segment, des- 



ignated A" and marked by a broken line, which activates 
the FIBRO genomic record, thereby causing CELL A to dif- 
ferentiate into a FIBROBLAST CELL. However, Fig. 6 shows 
further details of the genomic records: each cell genomic 
record also comprises two short genomic sequences, re- 
ferred to here as Daughter Cell Genomic Addresses. 
Blocks designated B and C are Daughter Cell Genomic Ad- 
dresses of the FIBRO Genomic Record. At cell division, 
each parent cell transcribes two short RNA segments, cor- 
responding to the two Daughter Cell Genomic Addresses 
of the Genomic Record of that parent cell, and transfers 
one to each of its two daughter cells. CELL A of Fig. 6 
transcribes and transfers to its two respective daughter 
cells, two short RNA segments, outlined by a broken line 
and designated B" and C", corresponding to daughter cell 
genomic addresses designated B and C comprised in the 
FIBRO genomic record. 
[0086] CELL B therefore receives the above mentioned maternal 
short RNA segment designated B", which binds comple- 
mentarily to genomic address designated B of genomic 
record BONE, thereby activating this genomic record, 
which in turn causes CELL B to differentiate into a BONE 
CELL. Similarly, CELL C receives the above mentioned ma- 



ternal short RNA segment designated C", which binds 
complementarily to genomic address designated C of ge- 
nomic record CARTIL., thereby activating this genomic 
record, which in turn causes CELL C to differentiate into a 
CARTILAGE CELL. 

[0087] it is appreciated that the mechanism illustrated by Fig. 6 
enables an unlimited lineage of cells to divide into daugh- 
ter cells containing the same DNA, and to determine the 
cell-fate of these daughter cells. For example, when CELL 
B and CELL C divide into their respective daughter cells 
(not shown), they will transfer short RNA segments desig- 
nated D" & E", and F" & G" respectively, to their respective 
daughter cells. The cell fate of each of these daughter 
cells would be determined by the identity of the maternal 
short RNA segment they receive, which would determine 
the genomic record activated. 

[0088] Reference is now made to Fig. 7 which is a schematic dia- 
gram illustrating a "genomically programmed cell-specific 
protein expression modulation" concept of the conceptual 
model of the present invention, addressing the genomic 
differentiation enigma. 

[0089] c e || a receives a maternal short RNA segment designated 
A", which activates a genomic record designated FIBRO, by 



anti-sense binding to a binding site "header" of this ge- 
nomic record, designated A. Genomic record FIBRO en- 
codes 3 short RNA segments, designated 1, 2 and 4 re- 
spectively, which modulate expression of target genes 
designated GENE1, GENE2 and GENE4 respectively. Modu- 
lation of expression of these genes results in CELL A dif- 
ferentiating into a FIBROBLAST CELL 
[0090] Reference is now made to Fig. 8, which is a simplified dia- 
gram describing each of a plurality of novel bioinformati- 
cally detected genes of the present invention, referred to 
here as Genomic Address Messenger (GAM) genes, which 
modulates expression of respective target genes thereof, 
the function and utility of which target genes is known in 
the art. 

[0091] gam is a novel bioinformatically detected regulatory, non 
protein coding, micro RNA (miRNA) gene. The method by 
which GAM is detected is described hereinabove with ref- 
erence to Figs. 8-15. 

[0092] GAM GENE and GAM TARGET GENE are human genes con- 
tained in the human genome. 

[0093] GAM GENE encodes a GAM PRECURSOR RNA. Similar to 

other miRNA genes, and unlike most ordinary genes, GAM 
PRECURSOR RNA does not encode a protein. GAM PRE- 



CURSOR RNA folds onto itself, forming GAM FOLDED PRE- 
CURSOR RNA, which has a two-dimensional x hairpin 
structure". As is well known in the art, this "hairpin struc- 
ture ", is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurately 
or partially inversed reversed sequence of the nucleotide 
sequence of the second half thereof. By inversed reversed 
is meant a sequence which is reversed and wherein each 
nucleotide is replaced by a complementary nucleotide, as 
is well known in the art (e.g. ATGGC is the reverse com- 
plementary sequence of CCCAT). 

[0094] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM FOLDED PRECURSOR RNA into GAM RNA, a single 
stranded -22 nt long RNA segment. As is known in the 
art, "dicing " of a hairpin structured RNA precursor prod- 
uct into a short ~22nt RNA segment is catalyzed by an en- 
zyme complex comprising an enzyme called Dicer to- 
gether with other necessary proteins. 

[0095] TARGET GENE encodes a corresponding messenger RNA, 
GAM TARGET RNA. GAM TARGET RNA comprises three re- 
gions, as is typical of mRNA of a protein coding gene: a 
5" untranslated region, a protein coding region and a 3" 



untranslated region, designated 5 X UTR, PROTEIN CODING 
and 3 X UTR respectively. 

[0096] gam RNA binds complementarily to one or more target 

binding sites located in untranslated regions of GAM TAR- 
GET RNA. This complementary binding is due to the fact 
that the nucleotide sequence of GAM RNA is a partial or 
accurate inversed reversed sequence of the nucleotide se- 
quence of each of the target binding sites. As an illustra- 
tion, Fig. 8 shows three such target binding sites, desig- 
nated BINDING SITE I, BINDING SITE II and BINDING SITE III 
respectively. It is appreciated that the number of target 
binding sites shown in Fig. 8 is meant as an illustration 
only, and is not meant to be limiting GAM RNA may have a 
different number of target binding sites in untranslated 
regions of a GAM TARGET RNA. It is further appreciated 
that while Fig. 8 depicts target binding sites in the 3 X UTR 
region, this is meant as an example only, these target 
binding sites may be located in the 3 X UTR region, the 
5 x UTR region, or in both 3 x UTR and 5 x UTR regions. 

[0097] The complementary binding of GAM RNA to target binding 
sites on GAM TARGET RNA, such as BINDING SITE I, BIND- 
ING SITE II and BINDING SITE III, inhibits translation of 
GAM TARGET RNA into GAM TARGET PROTEIN. GAM TAR- 



GET PROTEIN is therefore outlined by a broken line. 

[0098] | t j S appreciated that GAM TARGET GENE in fact represents 
a plurality of GAM target genes. The mRNA of each one of 
this plurality of GAM target genes comprises one or more 
target binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM RNA, and 
which when bound by GAM RNA causes inhibition of 
translation of respective one or more GAM target proteins. 

[0099] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM GENE on one or more TARGET GENE, is in fact com- 
mon to other known miRNA genes, as is well known in the 
art. 

[0100] Nucleotide sequences of each of a plurality of GAM GENEs 
described by Fig. 8 and their respective genomic source 
and chromosomal location are further described herein- 
below with reference to Table 1, hereby incorporated by 
reference. 

[0101] Nucleotide sequences of GAM PRECURSOR RNA, and a 

schematic representation of a predicted secondary folding 
of GAM FOLDED PRECURSOR RNA, of each of a plurality of 
GAM GENEs described by Fig. 8 are further described 



hereinbelow with reference to Table 2, hereby incorpo- 
rated by reference. 

[0102] Nucleotide sequences of a ^diced^ GAM RNAof each of a 
plurality of GAM GENEs described by Fig. 8 are further de- 
scribed hereinbelow with reference to Table 3, hereby in- 
corporated by reference. 

[0103] Nucleotide sequences of target binding sites, such as 

BINDING SITE-I, BINDING SITE-II and BINDING SITE-MI of 
Fig. 8, found on GAM TARGET RNA, of each of a plurality 
of GAM GENEs described by Fig. 8, and schematic repre- 
sentation of the complementarity of each of these target 
binding sites to each of a plurality of GAM RNA described 
by Fig. 8 are described hereinbelow with reference to Ta- 
ble 4, hereby incorporated by reference. 

[0104] | t j S appreciated that specific functions and accordingly 
utilities of each of a plurality of GAM GENEs described by 
Fig. 8 correlate with, and may be deduced from, the iden- 
tity of the TARGET GENEs that each of said plurality of 
GAM GENEs binds and inhibits, and the function of each of 
said TARGET GENEs, as elaborated hereinbelow.Studies 
establishing known functions of each of a plurality of 
TARGET GENEs of GAM GENEs of Fig. 8, and correlation of 
said each of a plurality of TARGET GENEs to known dis- 



eases are listed in Table 5, and are hereby incorporated by 
reference. 

[0105] The present invention discloses a novel group of genes, 

the GAM genes, belonging to the miRNA genes group, and 
for which a specific complementary binding has been de- 
termined. 

[0106] Reference is now made to Fig. 9 which is a simplified 

block diagram illustrating a bioinformatic gene detection 
system capable of detecting genes of the novel group of 
genes of the present invention, which system is con- 
structed and operative in accordance with a preferred em- 
bodiment of the present invention. 

[0107] a centerpiece of the present invention is a bioinformatic 
gene detection engine 100, which is a preferred imple- 
mentation of a mechanism capable of bioinformatically 
detecting genes of the novel group of genes of the 
present invention. 

[0108] The function of the bioinformatic gene detection engine 
100 is as follows: it receives three types of input, ex- 
pressed RNA data 102, sequenced DNA data 104, and 
protein function data 106, performs a complex process of 
analysis of this data as elaborated below, and based on 
this analysis produces output of a bioinformatically de- 



tected group of novel genes designated 108. 
[0109] Expressed RNA data 102 comprises published expressed 
sequence tags (EST) data, published mRNA data, as well as 
other sources of published RNA data. Sequenced DNA 
data 104 comprises alphanumeric data describing se- 
quenced genomic data, which preferably includes annota- 
tion data such as location of known protein coding re- 
gions relative to the sequenced data. Protein function data 
106 comprises scientific publications reporting studies 
which elucidated physiological function known proteins, 
and their connection, involvement and possible utility in 
treatment and diagnosis of various diseases. Expressed 
RNA data 102 and sequenced DNA data 104 may prefer- 
ably be obtained from data published by the National 
Center for Bioinformatics (NCBI) at the National Institute of 
Health (NIH) Qenuth, 2000), as well as from various other 
published data sources. Protein function data 106 may 
preferably be obtained from any one of numerous relevant 
published data sources, such as the Online Mendelian In- 
herited Disease In Man (OMIM(TM)) database developed by 
John Hopkins University, and also published by NCBI 
(2000). 

[0110] p r j or to actual detection of bioinformatically detected 



novel genes 108 by the bioinformatic gene detection en- 
gine 100, a process of bioinformatic gene detection en- 
gine training & validation designated 110 takes place. 
This process uses the known miRNA genes as a training 
set (some 200 such genes have been found to date using 
biological laboratory means), to train the bioinformatic 
gene detection engine 100 to bioinformatically recognize 
miRNA-like genes, and their respective potential target 
binding sites. Bioinformatic gene detection engine training 
& validation 110 is further described hereinbelow with 
reference to Fig. 10. 

[° 111 ] The bioinformatic gene detection engine 100 comprises 
several modules which are preferably activated sequen- 
tially, and are described as follows: 

[0112] a non-coding genomic sequence detector 112 operative 
to bioinformatically detect non-protein coding genomic 
sequences. The non-coding genomic sequence detector 
112 is further described herein below with reference to 
Figs. 11A and 11B. 

[0113] a hairpin detector 114 operative to bioinformatically de- 
tect genomic x hairpin-shaped x sequences, similar to GAM 
FOLDED PRECURSOR of Fig. 8. The hairpin detector 114 is 
further described herein below with reference to Figs. 12A 



and 12B. 

[0114] a dicer-cut location detector 116 operative to bioinfor- 

matically detect the location on a hairpin shaped sequence 
which is enzymatically cut by DICER COMPLEX of Fig. 8. 
The dicer-cut location detector 116 is further described 
herein below with reference to Fig. 13A. 

[° 115 ] A target-gene binding-site detector 118 operative to 

bioinformatically detect target genes having binding sites, 
the nucleotide sequence of which is partially complemen- 
tary to that of a given genomic sequence, such as a se- 
quence cut by DICER COMPLEX of Fig. 8. The target-gene 
binding-site detector 118 is further described hereinbe- 
low with reference to Figs. 14A and 14B. 

[0116] a function & utility analyzer 120 operative to analyze 
function and utility of target genes, in order to identify 
target genes which have a significant clinical function and 
utility. The function & utility analyzer 120 is further de- 
scribed hereinbelow with reference to Fig. 15. 

[0117] Hardware implementation of the bioinformatic gene de- 
tection engine 100 is important, since significant comput- 
ing power is preferably required in order to perform the 
computation of bioinformatic gene detection engine 100 
in reasonable time and cost. For example, it is estimated 



that a using a powerful 8-processor server (e.g. DELL 
POWEREDGE (TM) 8450, 8 XEON (TM) 550MHz processors, 
8 GB RAM), over 6 years (!) of computing time are required 
to detect all MIR genes in the human EST data, together 
with their respective binding sites. Various computer 
hardware and software configurations may be utilized in 
order to address this computation challenge, as is known 
in the art. A preferred embodiment of the present inven- 
tion may preferably comprise a hardware configuration, 
comprising a cluster of one hundred PCs (PENTIUM (TM) 
IV, 1.7GHz, with 40GB storage each), connected by Ether- 
net to 12 servers (2-CPU, XEON (TM) 1.2-2.2GHz, with 
~200GB storage each), combined with an 8-processor 
server (8-CPU, Xeon 550Mhz w/ 8GB RAM) connected via 
2 HBA fiber-channels to an EMC CLARIION (TM) 
100-disks, 3.6 Terabyte storage device. A preferred em- 
bodiment of the present invention may also preferably 
comprise a software configuration which utilizes a com- 
mercial database software program, such as MICROSOFT 
(TM) SQL Server 2000. Using such preferred hardware and 
software configuration, may reduce computing time re- 
quired to detect all MIR genes in the human EST data, and 
their respective binding sites, from 6 years to 45 days. It 



is appreciated that the above mentioned hardware config- 
uration is not meant to be limiting, and is given as an il- 
lustration only. The present invention may be imple- 
mented in a wide variety of hardware and software config- 
urations. 

[0118] The present invention discloses 200 novel genes of the 
GAM group of genes, which have been detected bioinfor- 
matically, as described hereinbelow with reference to Ta- 
ble 1 through Table 4, and 1096 novel genes of the GR 
group of genes, which have been detected bioinformati- 
cally. Laboratory confirmation of 50 bioinformatically pre- 
dicted genes of the GAM group of genes, and several 
bioinformatically predicted genes of the GR group of 
genes, is described hereinbelow with reference to Figs. 21 
through 24D. 

[0119] Reference is now made to Fig. 10 which is a simplified 

flowchart illustrating operation of a mechanism for train- 
ing a computer system to recognize the novel genes of 
the present invention. This mechanism is a preferred im- 
plementation of the bioinformatic gene detection engine 
training & validation 110 described hereinabove with ref- 
erence to Fig. 9. 

[0 12 0] BIOINFORMATIC GENE DETECTION ENGINE TRAINING & 



VALIDATION 110 of Fig. 9 begins by training the bioinfor- 
matic gene detection engine to recognize known miRNA 
genes, as designated by numeral 122. This training step 
comprises HAIRPIN DETECTOR TRAINING & VALIDATION 
124, further described hereinbelow with reference to Fig. 
12A, DICER-CUT LOCATION DETECTOR TRAINING & VALI- 
DATION 126, further described hereinbelow with refer- 
ence to Fig. 13A and 13B, and TARGET-GENE BINDING- 
SITE DETECTOR TRAINING & VALIDATION 128, further de- 
scribed hereinbelow with reference to Fig. 14A. 

[° 121 ] Next, the BIOINFORMATIC GENE DETECTION ENGINE 100 is 
used to bioinformatically detect sample novel genes, as 
designated by numeral 130. Examples of sample novel 
genes thus detected are described hereinbelow with refer- 
ence to Figs. 21 through 24D. Finally, wet lab experiments 
are preferably conducted in order to validate expression 
and preferably function of the sample novel genes de- 
tected by the BIOINFORMATIC GENE DETECTION ENGINE 
100 in the previous step. An example of wet-lab valida- 
tion of the above mentioned sample novel gene bioinfor- 
matically detected by the system is described hereinbelow 
with reference to Fig. 22 

[0122] Reference is now made to Fig. 11B which is a simplified 



flowchart illustrating a preferred operation of the NON- 
CODING GENOMIC SEQUENCE DETECTOR 112 of Fig. 9. 
Detection of NON-PROTEIN CODING GENOMIC SEQUENCES 
136, generally preferably progresses in one of the follow- 
ing two paths: 

[0123] A first path for detecting NON-PROTEIN CODING GENOMIC 
SEQUENCES 136 begins by receiving a plurality of known 
RNA sequences, such as EST data. Each RNA sequence is 
first compared to all known protein-coding sequences, in 
order to select only those RNA sequences which are non- 
protein coding, i.e. intergenic or intronic. This can prefer- 
ably be performed by sequence comparison of the RNA 
sequence to known protein coding sequences, using one 
of many alignment algorithms known in the art, such as 
BLAST. This sequence comparison to the DNA preferably 
also provides the localization of the RNA sequence on the 
DNA. 

[0124] Alternatively, selection of non-protein coding RNA se- 
quences and their localization to the DNA can be per- 
formed by using publicly available EST clusters data and 
genomic mapping databases, such as UNIGENE database 
published by NCBI or TIGR database, in order map ex- 
pressed RNA sequences to DNA sequences encoding 



them, to find the right orientation of EST sequences, and 
to exclude ESTs which map to protein coding DNA re- 
gions, as is well known in the art. Public databases, such 
as TIGR, may also be used to map an EST to a cluster of 
ESTs, assumed to be expressed as one piece, and is 
known in the art as Tentative Human Consensus. Publicly 
available genome annotation databases, such as NCBI"s 
GENBANK, may also be used to deduce expressed intronic 
sequences. 

[0125] optionally, an attempt may be made to "expand" the non- 
protein RNA sequences thus found, by searching for tran- 
scription start and end signals, upstream and downstream 
of location of the RNA on the DNA respectively, as is well 
known in the art. 

[0126] a second path for detecting non-protein coding genomic 
sequences starts by receiving DNA sequences. The DNA 
sequences are parsed into non protein coding sequences, 
based on published DNA annotation data, by extracting 
those DNA sequences which are between known protein 
coding sequences. Next, transcription start and end sig- 
nals are sought. If such signals are found, and depending 
on their "strength", probable expressed non-protein cod- 
ing genomic sequences are yielded. Such approach is es- 



pecially useful for identifying novel GAM genes which are 
found in proximity to other known miRNA genes, or other 
wet-lab validated GAM genes. Since, as described herein- 
below with reference to Fig. 16, GAM genes are frequently 
found in clusters, therefore sequences near a known 
miRNA are more likely to contain novel GAM genes. Op- 
tionally, sequence orthology, i.e. sequences conservation 
in an evolutionary related species, may be used to select 
genomic sequences having higher probability of contain- 
ing expressed novel GAM genes. 
[0127] Reference is now made to Fig. 12A which is a simplified 

block diagram of a preferred implementation of the HAIR- 
PIN DETECTOR 114 described hereinabove with reference 
to Fig. 9. 

[0128] The goal of the HAIRPIN DETECTOR 114 is to detect "hair- 
pin" shaped genomic sequences, similar to those of 
known miRNA genes. As mentioned hereinabove with ref- 
erence to Fig. 8, a "hairpin" genomic sequence refers to a 
genomic sequence which "folds onto itself" forming a 
hairpin like shape, due to the fact that nucleotide se- 
quence of the first half of the nucleotide sequence is an 
accurate or partial complementary sequence of the nu- 
cleotide sequence of its second half. 



[0 12 9] The HAIRPIN DETECTOR 114 of Fig. 9 receives as input a 
plurality of NON-PROTEIN CODING GENOMIC SEQUENCES 
136 of Fig. 11A. After a phase of HAIRPIN DETECTOR 
TRAINING & VALIDATION 124 of Fig. 10, the HAIRPIN DE- 
TECTOR 114 is operative to detect and output "hairpin 
shaped" sequences, which are found in the input NON- 
PROTEIN CODING GENOMIC SEQUENCES 138. The hairpin 
shaped sequences detected by the HAIRPIN DETECTOR 
114 are designated HAIRPINS ON GENOMIC SEQUENCES 
138. Preferred operation of the HAIRPIN DETECTOR 114 is 
described hereinbelow with reference to Fig. 12B. 

[° 1 30] The phase of HAIRPIN DETECTOR TRAINING & VALIDATION 
124 is an iterative process of applying the HAIRPIN DE- 
TECTOR 114 to known hairpin shaped miRNA genes, cali- 
brating the HAIRPIN DETECTOR 114 such that it identifies 
the training set of known hairpins, as well as sequences 
which are similar thereto. In a preferred embodiment of 
the present invention, THE HAIRPIN DETECTOR TRAINING 
& VALIDATION 124 trains and validates each of the steps 
of operation of the HAIRPIN DETECTOR 114, which steps 
are described hereinbelow with reference to Fig. 12B. 

[0131] The hairpin detector training and validation 124 prefer- 
ably uses two sets of data: a training set of known miRNA 



genes, such as 440 miRNA genes of H. sapiens, M. mus- 
culus, C. elegans, C. Brigssae and D. Melanogaster, anno- 
tated in RFAM database (Griffiths-Jones 2003), and a large 
"background set" of hairpins found in expressed non- 
protein coding genomic sequences, such as a set of 
21,985 hairpins found in Tentative Human Concensus 
(THC) sequences in TIGR database. The "background set" 
is expected to comprise some valid, previously undetected 
miRNA hairpins, and many hairpins which are not miRNA 
hairpins. 

[0132] | n order to validate the performance of the HAIRPIN DE- 
TECTOR 114, a validation method is preferably used, 
which validation method is a variation on the k-fold cross 
validation method (Mitchell, 1997). This preferred valida- 
tion method is devised to better cope with the nature of 
the training set, which includes large families of simi- 
lareven identical miRNAs. The training set is preferably 
first divided into clusters of miRNAs such that any two 
miRNAs that belong to different clusters have an Edit Dis- 
tance score (see Algorithms and Strings, Dan Gusfield, 
Cambridge University Press, 1997) of at least D=3, i.e. 
they differ by at least 3 editingNext, the group of clusters 
is preferably divided into k sets. Then standard k-fold 



cross validation is preferably performed on this group of 
clusters, preferably using k=5, such that the members of 
each cluster are all in the training set or in the test set. It 
is appreciated that without the prior clustering, standard 
cross validation methods results in much higher perfor- 
mance of the predictors due to the redundancy of training 
examples, within the genome of a species and across 
genomes of different species. 

[0133] | n a preferred embodiment of the present invention, using 
the abovementioned validation method, the efficacy of the 
HAIRPIN DETECTOR 114 is indeed validated: for example, 
when a similarity threshold is chosen such that 90% of the 
published miRNA-precursor hairpins are successfully pre- 
dicted, only 7.6% of the 21,985 background hairpins are 
predicted to be miRNA-precursors, some of which may 
indeed be previously unknown miRNA precursors. 

[0134] Reference is now made to Fig. 12B which is a simplified 

flowchart illustrating a preferred operation of the HAIRPIN 
DETECTOR 114 of Fig. 9. 

[0135] a hairpin structure is a secondary structure, resulting 

from the nucleotide sequence pattern: the nucleotide se- 
quence of the first half of the hairpin is a partial or accu- 
rate inversed reversed sequence of the nucleotide se- 



quence of the second half thereof. Various methodologies 
are known in the art for prediction of secondary and ter- 
tiary hairpin structures, based on given nucleotide se- 
quences. 

[0136] | n a preferred embodiment of the present invention, the 
HAIRPIN DETECTOR 114 initially calculates possible sec- 
ondary structure folding patterns of a given one of the 
non-protein coding genomic sequences 136 and the re- 
spective energy of each of these possible secondary fold- 
ing patterns, preferably using a secondary structure fold- 
ing algorithm based on free-energy minimization, such as 
the MFOLD algorithm (Mathews et al., 1999), as is well 
known in the art. 

[0137] Nextj t he HAIRPIN DETECTOR 114 analyzes the results of 
the secondary structure folding, in order to determine the 
presence, and location of hairpin folding structures. A 
secondary structure folding algorithm, such as MFOLD al- 
gorithm, typically provides as output a listing of the base- 
pairing of the folded shape, i.e. a listing of each pair of 
connected nucleotides in the sequence. The goal of this 
second step is to asses this base-pairing listing, in order 
to determine if it describes a hairpin type bonding pat- 
tern. Preferably, each of the sequences that is determined 



to describe a hairpin structure is folded separately in or- 
der to determine its exact folding pattern and free-en- 
ergy. 

[0 1 38] The HAIRPIN DETECTOR 114 then assess those hairpin 

structures found by the previous step, comparing them to 
hairpins of known miRNA genes, using various character- 
istic hairpin features such as length of the hairpin and of 
its loop, free-energy and thermodynamic stability, amount 
and type of mismatched nucleotides, existence of se- 
quence repeat-elements. Only hairpins that bear statisti- 
cally significant resemblance to the training set of known 
miRNA hairpins, according to the abovementioned param- 
eters are accepted. 

[0139] | n a preferred embodiment of the present invention, simi- 
larity to the training set of known miRNA hairpins is de- 
termined using a "similarity score" which is calculated us- 
ing a weighted sum of terms, where each term is a func- 
tion of one of the abovementioned hairpin features, and 
the parameters of each function are learned from the set 
of known hairpins, as described hereinabove with refer- 
ence to hairpin detector training & validation 124. The 
weight of each term in the similarity score is optimized so 
as to achieve maximal separation between the distribution 



of similarity scores of hairpins which have been validated 
as miRNA-precursor hairpins, and the distribution of sim- 
ilarity scores of hairpins detected in the "background set" 
mentioned hereinabove with reference to Fig. 12B, many 
of which are expected not to be miRNA-precursor hair- 
pins. 

[0140] | n another preferred embodiment of the present inven- 
tion, the abovementioned DETERMINE IF SIMILAR TO 
KNOWN HAIRPIN-GENES step may may preferably be split 
into two stages. The first stage is a permissive filter that 
implements a simplified scoring method, based on a sub- 
set of the hairpin features described hereinabove, such as 
minimal length and maximal free energy. The second 
stage is more stringent, and a full calculation of the 
weighted sum of terms described hereinabove is per- 
formed. This second stage may preferably be performed 
only on the subset of hairpins that survived prior filtering 
stages of the hairpin-detector 114. 

[0 141 ] Lastly, the HAIRPIN DETECTOR 114 attempts to select 

those hairpin structures which are as thermodynamically 
stable as the hairpins of known miRNA genes. This may 
preferably be achieved in various manners. A preferred 
embodiment of the present invention utilizes the follow- 



ing methodology preferably comprising three logical 
steps: 

[° 142 ] First, the HAIRPIN DETECTOR 114 attempts to group po- 
tential hairpins into "families" of closely related hairpins. 
As is known in the art, a free-energy calculation algo- 
rithm, typically provides multiple "versions" each describ- 
ing a different possible secondary structure folding pat- 
tern for the given genomic sequence, and the free energy 
of such possible folding. The HAIRPIN DETECTOR 114 
therefore preferably assesses all hairpins found in each of 
the "versions", grouping hairpins which appear in different 
versions, but which share near identical locations into a 
common "family" of hairpins. For example, all hairpins in 
different versions, the center of which hairpins is within 7 
nucleotides of each other may preferably be grouped to a 
single "family". Hairpins may also be grouped to a single 
"family" if the sequences of one or more hairpins are 
identical to, or are subsequences of, the sequence of an- 
other hairpin. 

[0143] Next, hairpin "families" are assessed, in order to select 
only those families which represent hairpins that are as 
stable as those of known miRNA hairpins. Preferably only 
families which are represented in a majority of the sec- 



ondary structure folding versions, such as at least in 65% 
or 80% or 100% of the secondary structure folding ver- 
sions, are considered stable. 
[0144] Finally, an attempt is made to select the most suitable 

hairpin from each selected family. For example, a hairpin 
which appears in more versions than other hairpins, and 
in versions the free-energy of which is lower, may be pre- 
ferred. 

[° 145 ] In another preferred embodiment of the present inven- 
tion, hairpins with homology to other species, and clus- 
ters of thermodynamically stable hairpin are further fa- 
vored. 

[0146] Reference is now made to Fig. 13A which is a simplified 
block diagram of a preferred implementation of the 
DICER-CUT LOCATION DETECTOR 116 described herein- 
above with reference to Fig. 9. 

[O 147 ] The goal of the DICER-CUT LOCATION DETECTOR 116 is 
to detect the location in which DICER COMPLEX of Fig. 8, 
comprising the enzyme Dicer, would "dice" the given hair- 
pin sequence, similar to GAM FOLDED PRECURSOR RNA, 
yielding GAM RNA both of Fig. 8. 

[0 14 8] The DICER-CUT LOCATION DETECTOR 116 of Fig. 9 there- 
fore receives as input a plurality of HAIRPINS ON GENOMIC 



SEQUENCES 138 of Fig. 12A, which were calculated by the 
previous step, and after a phase of DICER-CUT LOCATION 
DETECTOR TRAINING & VALIDATION 126, is operative to 
detect a respective plurality of DICER-CUT SEQUENCES 
FROM HAIRPINS 140, one for each hairpin. 

[0149] | n a preferred embodiment of the present invention, the 
DICER-CUT LOCATION DETECTOR 116 preferably uses 
standard machine learning techniques such as K nearest- 
neighbors, Bayesian networks and Support Vector Ma- 
chines (SVM), trained on known dicer-cut locations of 
known miRNA genes in order to predict dicer-cut loca- 
tions of novel GAM genes. TheDICER-CUT LOCATION DE- 
TECTOR TRAINING & VALIDATION 126 is further described 
hereinbelow with reference to Fig. 13B. 

[0150] Reference is now made to Fig. 13B which is a simplified 
flowchart illustrating a preferred implementation of 
DICER-CUT LOCATION DETECTOR TRAINING & VALIDA- 
TION 126 of Fig. 10. 

[0">51] The general goal of the DICER-CUT LOCATION DETECTOR 
TRAINING & VALIDATION 126 is to analyze known hairpin 
shaped miRNA-precursors and their respective dicer-cut 
miRNA, in order to determine a common pattern to the 
dicer-cut location of known miRNA genes. Once such a 



common pattern is deduced, it may preferably be used by 
the DICER-CUT LOCATION DETECTOR 116, in detecting 
the predicted DICER-CUT SEQUENCES FROM HAIRPINS 
140, from the respective HAIRPINS ON GENOMIC SE- 
QUENCES 138, all of Fig. 13A. 

[0152] First, the dicer-cut location of all known miRNA genes is 
obtained and studied, so as to train the DICER-CUT LO- 
CATION DETECTOR 116: for each of the known miRNA, 
the location of the miRNA relative to its hairpin-shaped 
miRNA-precursor is noted. 

[0153] The 5" and 3' ends of the dicer-cut location of each of the 
known miRNA genes is represented relative to the respec- 
tive miRNA precursor hairpin, as well as to the nucleotides 
in each location along the hairpin. Frequency and identity 
of nucleotides and of nucleotide-pairing, and position of 
nucleotides and nucleotide pairing relative to the dicer- 
cut location in the known miRNA precursor hairpins is an- 
alyzed and modeled. In a preferred embodiment of the 
present invention, features learned from published miR- 
NAs include: distance from hairpin"s loop, nucleotide con- 
tent, positional distribution of nucleotides and mis- 
matched-nucleotides, and symmetry of mismatched-nu- 
cleotides. 



[0154] Different techniques are well known in the art of machine 
learning for analysis of existing pattern from a given 
"training set" of examples, which techniques are then ca- 
pable, to a certain degree, to detect similar patterns in 
other, previously unseen examples. Such machine learning 
techniques include, but are not limited to neural net- 
works, Bayesian networks, Support Vector Machines (SVM), 
Genetic Algorithms, Markovian modeling, Maximum Likly- 
hood modeling, Nearest Neighbor algorithms, Decision 
trees and other techniques, as is well known in the art. 

[0155] The DICER-CUT LOCATION DETECTOR 116 preferably 

uses such standard machine learning techniques to pre- 
dict either the 5" end or both the 5" and 3" ends of the 
miRNA excised, or "diced" by the Dicer enzyme from the 
miRNA hairpin shaped precursor, based on known pairs of 
miRNA-precursors and their respective resulting miRNAs. 
The nucleotide sequences of 440 published miRNA and 
their corresponding hairpin precursors are preferably used 
for training and evaluation of the dicer-cut location de- 
tector module. AAmir-964985515the set of 440 pub- 
lished miRs has all precursors. Akso, we do no longer split 
into two disjoint sets, but use k-fold cross validation. 

[0156] using the abovementioned training set, machine learning 



predictors, such as a Support Vector Machine (SVM) pre- 
dictor, are implemented, which predictors test every pos- 
sible nucleotide on a hairpin as a candidate for being the 
5" end or the 3" end of a miRNA. Other machine learning 
predictors include predictors based on Nearest Neighbor, 
Bayesian modeling, and K-nearest-neighbor algorithms. 
The training set of the published miRNA precursor se- 
quences is preferably used for training multiple separate 
classifiers or predictors, each of which produces a model 
for the 5" or 3" end of a miRNA relative to its hairpin pre- 
cursor. The models take into account various miRNA 
properties such as the distance of the respective (3" or 5") 
end of the miRNA from the hairpin"s loop, the nucleotides 
at its vicinity and the local "bulge" (i.e. base-pair mis- 
match) structure. 
[0157] Performance of the resulting predictors, evaluated on the 
abovementioned validation set of 440 published miRNAs 
using k-fold cross validation (Mitchell, 1997) with k = 3, 
is found to be as follows: in 70% of known miRNAs 5"-end 
location is correctly determined by an SVM predictor 
within up to 2 nucleotides; a Nearest Neighbor (EDIT DIS- 
TANCE) predictor achieves 53% accuracy (233/440); a 
Two-Phased predictor that uses Baysian modeling (TWO 



PHASED) achieves 79% accuracy (348/440), when only the 
first phase is used, and 63% (277/440) when both phases 
are used; a K-nearest-neighbor predictor (FIRST-K) 
achieves 61% accuracy (268/440). The accuracies of all 
predictors are considerably higher on top scoring subsets 
of published miRNA. 

[0158] Finally, in order to validate the efficacy and accuracy of 
the dicer-cut location detector 116, a sample of novel 
genes detected thereby is preferably selected, and vali- 
dated by wet lab. Laboratory results validating the efficacy 
of the dicer-cut location detector 116 are described here- 
inbelow with reference to Figs. 21 through 24D. 

[0159] Reference is now made to Fig. 13C which is a simplified 
flowchart illustrating operation of DICER-CUT LOCATION 
DETECTOR 116 of Fig. 9, constructed and operative in ac- 
cordance with a preferred embodiment of the present in- 
vention. 

[0 1 60] The DICER CUT LOCATION DETECTOR 116 is a machine 
learning computer program module, which is trained on 
recognizing dicer-cut location of known miRNA genes, 
and based on this training, is operable to detect dicer cut 
location of novel GAM FOLDED PRECURSOR RNA. In a pre- 
ferred embodiment of the present invention, the dicer-cut 



location module preferably utilizes machine learning algo- 
rithms, such as Support Vector Machine (SVM), Bayesian 
modeling, Nearest Neighbors, and K-nearest-neighbor, as 
is well known in the art. 

[0161] when assessing a novel GAM precursor, all 19-24 nu- 
cleotide long segments comprised in the GAM precursor 
are initially considered as "potential GAMs", since the 
dicer-cut location is initially unknown. 

[0162] For each such potential GAM, its 5" end, or its 5" and 3" 
ends are scored by two or more recognition classifiers or 
predictors. 

[0163] | n a preferred embodiment of the present invention, the 
DICER-CUT LOCATION DETECTOR 116 preferably uses a 
Support Vector Machine predictor trained on features such 
as distance from hairpin"s loop, nucleotide content, posi- 
tional distribution of nucleotides and mismatched-nu- 
cleotides, and symmetry of mismatched-nucleotides. 

[0164] | n another preferred embodiment of the present inven- 
tion, the DICER-CUT LOCATION DETECTOR 116 preferably 
uses an "EDIT DISTANCE" predictor, which seeks se- 
quences that are similar to those of published miRNAs, 
utilizing the Nearest Neighbor algorithm, where the simi- 
larity metric between two sequences is a variant of the 



edit distance algorithm (Algorithms and Strings, Dan Gus- 
field, Cambridge University Press, 1997). This predictor is 
based on the observation that miRNAs tend to form clus- 
ters (Dostie, 2003), the members of which show marked 
sequence similarity to each other. 
[0165] | n y e t another preferred embodiment of the present in- 
vention, the DICER-CUT LOCATION DETECTOR 116 
preferably uses a "TWO PHASED" predictor, which predicts 
the dicer-cut location in two distinct phases: (a) selecting 
the double-stranded segment of the hairpin comprising 
the miRNA by naive Bayesian modeling (Mitchell, 1997), 
and (b) detecting which strand contains the miRNA by ei- 
ther naive or by K-nearest-neighbor modeling. The latter 
is a variant of the 'FIRST- K' predictor described herein be- 
low, with parameters optimized for this specific task. The 
'TWO PHASED' predictor may be operated in two modes: 
either utilizing only the first phase and thereby producing 
two alternative dicer-cut location predictions, or utilizing 
both phases and thereby producing only one final dicer- 
cut location. 

[0166] | n s ti|| another preferred embodiment of the present in- 
vention, the DICER-CUT LOCATION DETECTOR 116 
preferably uses a "FIRST-K" predictor, which utilizes the 



K-nearest-neighbor algorithm. The similarity metric be- 
tween any two sequences is 1- E/L , where L is a parame- 
ter, preferably 8-10 and E is the edit distance between the 
two sequences, taking into account only the first L nu- 
cleotides of each sequence. If the K-nearest-neighbor 
scores of two or more locations on the hairpin are not 
significantly different, these locations are further ranked 
by a Bayesian model, similar to the one described herein- 
above. 

[0167] Scores of two or more of the abovementioned classifiers 
or predictors are integrated, yielding an integrated score 
for each "potential CAM". As an example, Fig. 13C illus- 
trates integration of scores from two classifiers, a 3" end 
recognition classifier and a 5" end recognition classifier, 
the scores of which are integrated to yield an integrated 
score. In a preferred embodiment of the present inven- 
tion, INTEGRATED SCORE of 13C preferably implements a 
"best-of-breed" approach, accepting only "potential 
GAMs" that score highly on one of the above mentioned 
EDIT DISTANCE", or "TWO-PHASED" predictors. In this 
context, "high scores" means scores which have been 
demonstrated to have low false positive value when scor- 
ing known miRNAs. 



[0168] T he INTEGRATED SCORE is then evaluated as follows: (a) 
the "potential GAM" having the highest score is taken to 
be the most probable GAM, and (b) if the integrated score 
of this "potential GAM" is higher than a pre-defined 
threshold, then the potential GAM is accepted as the PRE- 
DICTED GAM. 

[0169] Reference is now made to Fig. 14A which is a simplified 
block diagram of a preferred implementation of the TAR- 
GET-GENE BINDING-SITE DETECTOR 118 described here- 
inabove with reference to Fig. 9. The goal of the TARGET- 
GENE BINDING-SITE DETECTOR 118 is to detect a BINDING 
SITE of Fig. 8, including binding sites located in untrans- 
lated regions of the RNA of a known gene, the nucleotide 
sequence of which BINDING SITE is a partial or accurate 
inversed reversed sequence to that of a GAM RNA of Fig. 
8, thereby determining that the above mentioned known 
gene is a target gene of GAM of Fig. 8. 

P 1 ™] The TARGET-GENE BINDING-SITE DETECTOR 118 of Fig. 9 
therefore receives as input a plurality of DICER-CUT SE- 
QUENCES FROM HAIRPINS 140 of Fig. 13A which were cal- 
culated by the previous step, and a plurality of POTENTIAL 
TARGET GENE SEQUENCES 142 which derive from SE- 
QUENCED DNA DATA 104 of Fig. 9, and after a phase of 



TARGET-GENE BINDING-SITE DETECTOR TRAINING & VAL- 
IDATION 128 is operative to detect a plurality of POTEN- 
TIAL NOVEL TARGET-GENES HAVING BINDING SITE/S 144 
the nucleotide sequence of which is a partial or accurate 
inversed reversed sequence to that of each of the plurality 
of DICER-CUT SEQUENCES FROM HAIRPINS 140. Preferred 
operation of the TARGET-GENE BINDING-SITE DETECTOR 
118 is further described hereinbelow with reference to 
Fig. 14B. 

[0171] Reference is now made to Fig. 14B which is a simplified 
flowchart illustrating a preferred operation of the target- 
gene binding-site detector 118 of Fig. 9. 

[0172] | n a preferred embodiment of the present invention, the 
target-gene binding-site detector 118 first uses a se- 
quence comparison algorithm such as BLAST in order to 
compare the nucleotide sequence of each of the plurality 
of dicer-cut sequences from hairpins 140, to the potential 
target gene sequences 142, such a untranslated regions 
of known mRNAs, in order to find crude potential 
matches. Alternatively, the sequence comparison may 
preferably be performed using a sequence match search 
tool that is essentially a variant of the EDIT DISTANCE al- 
gorithm described hereinabove with reference to Fig. 13C, 



and the Nearest Neighbor algorithm (Mitchell, 1997). 

[0173] Results of the sequence comparison, performed by BLAST 
or other algorithms such as EDIT DISTANCE, are then fil- 
tered, preferably utilizing BLAST or EDIT DISTANCE score, 
to results which are similar to those of known binding 
sites (e.g. binding sites of miRNA genes Lin-4 and Let-7 
to target genes Lin-14, Lin-41, Lin 28 etc.). Next the 
binding site is expanded, checking if nucleotide se- 
quenced immediately adjacent to the binding site found 
by the sequence comparison algorithm (e.g. BLAST or EDIT 
DISTANCE), may improve the match. Suitable binding 
sites, then are computed for free-energy and spatial 
structure. The results are analyzed, accepting only those 
binding sites, which have free-energy and spatial struc- 
ture similar to that of known binding sites. Since known 
binding sites of known miRNA genes frequently have mul- 
tiple adjacent binding sites on the same target RNA, ac- 
cordingly binding sites which are clustered are strongly 
preferred. Binding sites found in evolutionarily conserved 
sequences may preferably also be preferred. 

[0174] For each candidate binding site a score, Binding Site Pre- 
diction Accuracy, is calculated which estimates their simi- 
larity of its binding to that of known binding sites. This 



score is based on GAM binding site folding features in- 
cluding, but not limited to the free-energy , the total 
number and distribution of base pairs, the total number 
and distribution of unpaired nucleotides. 

[° 175 ] In another preferred embodiment of the present invention 
binding sites are searched by a reversed process: se- 
quences of K (preferably 22) nucleotides of the untrans- 
lated regions of the target gene are assessed as potential 
binding sites. A sequence comparison algorithm, such as 
BLAST or EDIT DISTANCE, is then used to search for par- 
tially or accurately complementary sequences elsewhere in 
the genome, which complementary sequences are found 
in known miRNA genes or computationally predicted GAM 
genes. Only complementary sequences, the complemen- 
tarity of which withstands the spatial structure and free 
energy analysis requirements described above are ac- 
cepted. Clustered binding sites are strongly favored, as 
are potential binding sites and potential GAM genes which 
occur in evolutionarily conserved genomic sequences. 

[0176] Target binding sites, identified by the TARGET-GENE 

BINDING-SITE DETECTOR 118, are divided into 3 groups: 
a) comprises binding sites that are exactly complementary 
to the predicted GAM. b) and c) comprise binding sites 



that are not exactly complementary to the predicted GAM: 
b) has binding sites with 0.9 < Binding Site Prediction Ac- 
curacy <= 1 and c) has binding sites with 0.8 < Binding 
Site Prediction Accuracy <= 0.9 . The average number of 
mismatching nucleotides in the alignment of predicted 
GAM and target binding site is smallest in category a and 
largest in category c. 

[° 177 ] In a preferred embodiment of the current invention a 
ranking of GAM to target gene binding is performed by 
calculating a score, Mir Target Accuracy. This score is the 
dominant group identifier of all binding sites of a specific 
GAM to a specific target gene UTR, where 'a' dominates 'b' 
and 'b' dominates 'c\ 

[0178] | n y e t another preferred embodiment of the current inven- 
tion a ranking of GAM to target gene binding is performed 
directly from the set of Binding Site Prediction Accuracies 
corresponding to all the binding sites of a specific GAM to 
a specific target gene UTR. This set of scores is sorted in 
descending order. The final score is a weighted sum of 
these scores where the weights are exponentially decreas- 
ing as a function of the rank. 

[0179] Reference is now made to Fig. 15 which is a simplified 

flowchart illustrating a preferred operation of the function 



& utility analyzer 120 described hereinabove with refer- 
ence to Fig. 9. The goal of the function & utility analyzer 
120 is to determine if a potential target gene is in fact a 
valid clinically useful target gene. Since a potential novel 
GAM gene binding a binding site in the UTR of a target 
gene is understood to inhibit expression of that target 
gene, and if that target gene is shown to have a valid clin- 
ical utility, then in such a case it follows that the potential 
novel gene itself also has a valid useful function which is 
the opposite of that of the target gene. 
[0180] The function & utility analyzer 120 preferably receives as 
input a plurality of potential novel target genes having 
binding-site/s 144, generated by the target-gene bind- 
ing-site detector 118, both of Fig. 14A. Each potential 
gene is evaluated as follows:First, the system checks to 
see if the function of the potential target gene is scientifi- 
cally well established. Preferably, this can be achieved 
bioinformatically by searching various published data 
sources presenting information on known function of pro- 
teins. Many such data sources exist and are published as 
is well known in the art. Next, for those target genes the 
function of which is scientifically known and is well docu- 
mented, the system then checks if scientific research data 



exists which links them to known diseases. For example, a 
preferred embodiment of the present invention utilizes 
the OMIM(TM) database published by NCBI, which summa- 
rizes research publications relating to genes which have 
been shown to be associated with diseases. Finally, the 
specific possible utility of the target gene is evaluated. 
While this process too may be facilitated by bioinformatic 
means, it might require manual evaluation of published 
scientific research regarding the target gene, in order to 
determine the utility of the target gene to the diagnosis 
and or treatment of specific disease. Only potential novel 
genes, the target-genes of which have passed all three 
examinations, are accepted as novel genes. 
[0181] Reference is now made to Fig. 16, which is a simplified di- 
agram describing each of a plurality of novel bioinformat- 
ically detected regulatory genes, referred to here as Ge- 
nomic Record (GR) genes, which encodes an 
x operon-like^ cluster of novel micro RNA-like genes, 
each of which in turn modulates expression of at least one 
target gene, the function and utility of which at least one 
target gene is known in the art.GR GENE is a novel bioin- 
formatically detected regulatory, non protein coding, RNA 
gene. The method by which GR GENE was detected is de- 



scribed hereinabove with reference to Figs. 9-18. GR GENE 
encodes GR PRECURSOR RNA, an RNA molecule, typically 
several hundred nucleotides long. GR PRECURSOR RNA 
folds spatially, forming GR FOLDED PRECURSOR RNA. It is 
appreciated that GR FOLDED PRECURSOR RNA comprises a 
plurality of what is known in the art as x hairpin x struc- 
tures. These x hairpin x structures are due to the fact that 
the nucleotide sequence of GR PRECURSOR RNA comprises 
a plurality of segments, the first half of each such seg- 
ment having a nucleotide sequence which is at least a 
partial or accurate inversed reversed sequence of the sec- 
ond half thereof, as is well known in the art. GR FOLDED 
PRECURSOR RNA is naturally processed by cellular enzy- 
matic activity into separate GAM precursor RNAs, herein 
schematically represented by GAM1 FOLDED PRECURSOR 
RNA through GAM 3 FOLDED PRECURSOR RNA, each of 
which GAM precursor RNAs being a hairpin shaped RNA 
segment, corresponding to GAM FOLDED PRECURSOR RNA 
of Fig.8.The above mentioned GAM precursor RNAs are 
diced by DICER COMPLEX of Fig. 8, yielding respective 
short RNA segments of about 22 nucleotides in length, 
schematically represented by GAM1 RNA through GAM3 
RNA, each of which GAM RNAs corresponding to GAM RNA 



of Fig. 8.GAM1 RNA, GAM2 RNA and GAM 3 RNA, each 
bind complementarily to binding sites located in untrans- 
lated regions of respective target genes, designated 
GAM 1 -TARGET RNA, GAM 2 -TARGET RNA and 
GAM3-TARGET RNA, respectively, which target binding 
site corresponds to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. This 
binding inhibits translation of the respective target pro- 
teins designated GAM 1 -TARGET PROTEIN, GAM 2 -TARGET 
PROTEIN and GAM 3 -TARGET PROTEIN respectively.lt is 
appreciated that specific functions, and accordingly utili- 
ties, of each GR GENE of the present invention, correlates 
with, and may be deduced from, the identity of the target 
genes, which are inhibited by GAM RNAs comprised in the 
x operon-like^ cluster of said GR GENE, schematically rep- 
resented by GAM1 TARGET PROTEIN through GAM3 TAR- 
GET PROTEIN. 

[0182] The present invention discloses 1096 novel genes of the 
GR group of genes, which have been detected bioinfor- 
matically. Laboratory confirmation of 2 genes of the GR 
group of genes is described hereinbelow with reference to 
Figs. 23A through 24D. 

[0183] | n summary, the current invention discloses a very large 



number of novel GR genes, each of which encodes a plu- 
rality of GAM genes, which in turn may modulate expres- 
sion of a plurality of target proteins. It is appreciated 
therefore that the function of GR genes is in fact similar to 
that of the Genomic Records concept of the present in- 
vention addressing the differentiation enigma, described 
hereinabove with reference to Fig. 7. 
[0184] Reference is now made to Fig. 17 which is a simplified di- 
agram illustrating a mode by which genes of a novel 
group of operon-like genes, described hereinabove with 
reference to Fig. 16 of the present invention, modulate 
expression of other such genes, in a cascading man- 
ner.GRl GENE and GR2 GENE are two genes of the novel 
group of operon-like genes designated GR of Fig. 16. As 
is typical of genes of the GR group of genes, GR1 and GR2 
each encode a long RNA precursor, which in turn folds 
into a folded RNA precursor comprising multiple hairpin 
shapes, and is cut into respective separate hairpin shaped 
RNA segments, each of which RNA segments being diced 
to yield a gene of a group of genes designated GAM of 
Fig. 8. In this manner GR1 yields GAM1 RNA, GAM2 RNA 
and GAM 3 RNA, and GR2 yields GAM4 RNA, GAM 5 RNA 
and GAM6 RNA.As Fig. 17 shows, GAM 3 RNA , which de- 



rives from GR1, binds a binding site located adjacent to 
GR2 GENE, thus modulating expression of GR2, thereby 
invoking expression of GAM4 RNA , GAM5 RNA and GAM6 
RNA which derive from GR2.lt is appreciated that the 
mode of modulation of expression presented by Fig. 17 
enables an unlimited x cascading effect x in which a GR 
gene comprises multiple GAM genes, each of which may 
modulate expression of other GR genes, each such GR 
gene comprising additional GAM genes, etc., whereby 
eventually certain GAM genes modulate expression of tar- 
get proteins. This mechanism is in accord with the con- 
ceptual model of the present invention addressing the dif- 
ferentiation enigma, described hereinabove with specific 
reference to Figs. 6 and 7. 
[0185] Reference is now made to Fig. 18 which is a block diagram 
illustrating an overview of a methodology for finding novel 
genes and operon-like genes of the present invention, 
and their respective functions.According to a preferred 
embodiment of the present invention, the methodology to 
finding novel genes of the present invention and their 
function comprises of the following major steps:First, 
genes of the novel group of genes of the present inven- 
tion, referred to here as GAM genes, are located and their 



function elicited by detecting target proteins they bind 
and the function of those target proteins, as described 
hereinabove with reference to Figs. 9 through 15. Next, 
genes of a novel group of operon-like genes of the 
present invention, referred to here as GR genes, are lo- 
cated, by locating clusters of proximally located GAM 
genes, based on the previous step. Consequently, the hier- 
archy of GR and GAM genes is elicited: binding sites for 
non-protein-binding GAM genes comprised in each GR 
gene found are sought adjacent to other GR genes. When 
found, such a binding site indicates that the connection 
between the GAM and the GR the expression of which it 
modulates, and thus the hierarchy of the GR genes and 
the GAM genes they comprise. Lastly, the function of GR 
genes and GAM genes which are " high ^ in the hierarchy, 
i.e. GAM genes which modulate expression of other GR 
genes rather than directly modulating expression of target 
proteins, may be deduced. A preferred approach is as fol- 
lows: The function of protein-modulating GAM genes is 
deducible from the proteins which they modulate, pro- 
vided that the function of these target proteins is known. 
The function of x higher^ GAM genes may be deduced by 
comparing the function of protein-modulating GAM 



genes, with the hierarchical relationships by which the 
x higher x GAM genes are connected to the protein- 
modulating GAM genes. For example, given a group of 
several protein-modulating GAM genes, which collectively 
cause a protein expression pattern typical of a certain 
cell-type, then a x higher x GAM gene is sought which 
modulates expression of GR genes which perhaps modu- 
late expression of other genes which eventually modulate 
expression of the given group of protein-modulating GAM 
genes. The x higher x GAM gene found in this manner is 
taken to be responsible for differentiation of that cell- 
type, as per the conceptual model of the invention de- 
scribed hereinabove with reference to Fig. 6. 
[0186] Reference is now made to Fig. 19 which is a block diagram 
illustrating different utilities of genes of the novel group 
of genes of the present invention referred to here as GAM 
genes and GR genes.The present invention discloses a 
first plurality of novel genes referred to here as GAM 
genes, and a second plurality of operon-like genes re- 
ferred to here as GR genes, each of the GR genes encod- 
ing a plurality of GAM genes. The present invention fur- 
ther discloses a very large number of known target-genes, 
which are bound by, and the expression of which is mod- 



ulated by each of the novel genes of the present inven- 
tion. Published scientific data referenced by the present 
invention provides specific, substantial, and credible evi- 
dence that the above mentioned target genes modulated 
by novel genes of the present invention, are associated 
with various diseases. Specific novel genes of the present 
invention, target genes thereof and diseases associated 
therewith, are described hereinbelow with reference to 
Tables 1 through 7. It is therefore appreciated that a 
function of GAM genes and CR genes of the present in- 
vention is modulation of expression of target genes re- 
lated to known diseases, and that therefore utilities of 
novel genes of the present invention include diagnosis 
and treatment of the above mentioned diseases. Fig. 19 
describes various types of diagnostic and therapeutic util- 
ities of novel genes of the present invention.A utility of 
novel genes of the present invention is detection of GAM 
genes and of GR genes. It is appreciated that since GAM 
genes and GR genes modulate expression of disease re- 
lated target genes, that detection of expression of GAM 
genes in clinical scenarios associated with said diseases is 
a specific, substantial and credible utility. Diagnosis of 
novel genes of the present invention may preferably be 



implemented by RNA expression detection techniques, in- 
cluding but not limited to biochips, as is well known in the 
art. Diagnosis of expression of genes of the present in- 
vention may be useful for research purposes, in order to 
further understand the connection between the novel 
genes of the present invention and the above mentioned 
related diseases, for disease diagnosis and prevention 
purposes, and for monitoring disease progress.Another 
utility of novel genes of the present invention is anti-GAM 
gene therapy, a mode of therapy which allows up regula- 
tion of a disease related target-gene of a novel GAM gene 
of the present invention, by lowering levels of the novel 
GAM gene which naturally inhibits expression of that tar- 
get gene. This mode of therapy is particularly useful with 
respect to target genes which have been shown to be un- 
der-expressed in association with a specific disease. Anti- 
GAM gene therapy is further discussed hereinbelow with 
reference to Figs. 20A and 20B.A further utility of novel 
genes of the present invention is GAM replacement ther- 
apy, a mode of therapy which achieves down regulation of 
a disease related target-gene of a novel GAM gene of the 
present invention, by raising levels of the GAM gene which 
naturally inhibits expression of that target gene. This 



mode of therapy is particularly useful with respect to tar- 
get genes which have been shown to be over-expressed 
in association with a specific disease. GAM replacement 
therapy involves introduction of supplementary GAM gene 
products into a cell, or stimulation of a cell to produce 
excess GAM gene products. GAM replacement therapy 
may preferably be achieved by transfecting cells with an 
artificial DNA molecule encoding a GAM gene, which 
causes the cells to produce the GAM gene product, as is 
well known in the art. Yet a further utility of novel genes 
of the present invention is modified GAM therapy. Disease 
conditions are likely to exist, in which a mutation in a 
binding site of a GAM gene prevents natural GAM gene to 
effectively bind inhibit a disease related target-gene, 
causing up regulation of that target gene, and thereby 
contributing to the disease pathology. In such conditions, 
a modified GAM gene is designed which effectively binds 
the mutated GAM binding site, i.e. is an effective anti- 
sense of the mutated GAM binding site, and is introduced 
in disease effected cells. Modified GAM therapy is prefer- 
ably achieved by transfecting cells with an artificial DNA 
molecule encoding the modified GAM gene, which causes 
the cells to produce the modified GAM gene product, as is 



well known in the art. An additional utility of novel genes 
of the present invention is induced cellular differentiation 
therapy. As aspect of the present invention is finding 
genes which determine cellular differentiation, as de- 
scribed hereinabove with reference to Fig. 18. Induced 
cellular differentiation therapy comprises transfection of 
cell with such GAM genes thereby determining their dif- 
ferentiation as desired. It is appreciated that this approach 
may be widely applicable, inter alia as a means for auto 
transplantation harvesting cells of one cell-type from a 
patient, modifying their differentiation as desired, and 
then transplanting them back into the patient. It is further 
appreciated that this approach may also be utilized to 
modify cell differentiation in vivo, by transfecting cells in a 
genetically diseased tissue with a cell-differentiation de- 
termining GAM gene, thus stimulating these cells to dif- 
ferentiate appropriately. 
[0187] Reference is now made to Figs. 20A and 20B, simplified 
diagrams which when taken together illustrate anti-GAM 
gene therapy mentioned hereinabove with reference to 
Fig. 19. A utility of novel genes of the present invention is 
anti-GAM gene therapy, a mode of therapy which allows 
up regulation of a disease related target-gene of a novel 



GAM gene of the present invention, by lowering levels of 
the novel GAM gene which naturally inhibits expression of 
that target gene. Fig. 20A shows a normal GAM gene, in- 
hibiting translation of a target gene of GAM gene, by 
binding to a BINDING SITE found in an untranslated region 
of GAM TARGET RNA, as described hereinabove with ref- 
erence to Fig. 8. 

[0188] pig. 20B shows an example of anti-GAM gene therapy. 
ANTI-GAM RNA is short artificial RNA molecule the se- 
quence of which is an anti-sense of GAM RNA. Anti-GAM 
treatment comprises transfecting diseased cells with 
ANTI-GAM RNA, or with a DNA encoding thereof. The 
ANTI-GAM RNA binds the natural GAM RNA, thereby pre- 
venting binding of natural GAM RNA to its BINDING SITE. 
This prevents natural translation inhibition of GAM TAR- 
GET RNA by GAM RNA, thereby up regulating expression 
of GAM TARGET PROTEIN. 

[0189] it is appreciated that anti-GAM gene therapy is particu- 
larly useful with respect to target genes which have been 
shown to be under-expressed in association with a spe- 
cific disease. Furthermore, anti-GAM therapy is particu- 
larly useful, since it may be used in situations in which 
technologies known in the art as RNAi and siRNA can not 



be utilized. As in known in the art, RNAi and siRNA are 
technologies which offer means for artificially inhibiting 
expression of a target protein, by artificially designed 
short RNA segments which bind complementarily to mRNA 
of said target protein. However, RNAi and siRNA can not 
be used to directly upregulate translation of target pro- 
teins. 

[0190] Reference is now made to Fig. 21, which is a table sum- 
marizing laboratory validation results that validate efficacy 
of the bioinformatic gene detection engine 100 of Fig. 9. 
In order to assess efficacy of the bioinformatic gene de- 
tection engine 100, novel genes predicted thereby are 
preferably divided into 4 DETECTION ACCURACY CROUPS 
(first column), designated A through D, ranking CAMS 
from the most probable GAMs to the least probable CAMs, 
using the scores of HAIRPIN DETECTOR 114 and DICER- 
CUT LOCATION DETECTOR 116 as follows: 

[° 191 ] Group A: The score of the HAIRPIN-DETECTOR is above 
0.7, the overall score of the two-phased predictor is 
above 0.55, and the score of the second phase of the 
two-phased predictor is above 0.75. Group B: The score 
of the EDIT-DISTANCE predictor is equal or above 17. In 
both groups A and B one miRNA is predicted for each 



hairpin. Group C: The score of the HAIRPIN-DETECTOR is 
between 0.6 and 0.7, and the overall score of the two- 
phased predictor is above 0.55. Group D: The score of the 
HAIRPIN-DETECTOR is between 0.3 and 0.6, and the over- 
all score of the two-phased predictor is above 0.55. In 
both groups C and D, for each hairpin both sides of the 
double stranded window are given as output, and are ex- 
amined in the lab. The groups are mutually exclusive, i.e. 
in groups A, C and D all hairpins score less than 17 in the 
EDIT-DISTANCE predictor. It is appreciated that the divi- 
sion into groups is not exhaustive: 344 of the 440 pub- 
lished hairpins, and 4747 of the 8607 novel GAMs, de- 
tected bioinformatically by bioinformatic gene detection 
engine 100 of the present invention, belong to one of the 
groups. 

[° 192 ] Sample novel bioinformatically predicted genes, of each of 
these groups are sent to the laboratory for validation 
(third column), and the number (fourth column) and per- 
cent (fifth column) of successful validation of predicted 
genes is noted for each of the groups, as well as overall 
(bottom line). The number of novel genes explicitly speci- 
fied by present invention belonging to each of the four 
groups is noted (sixth column), as is the number of novel 



genes found in intergenic and intronic RNA (seventh and 
eighth columns). Expected positives (eighth column) is 
deduced by multiplying the % success in the lab validation 
by the number of novel GAMs detected in intronic and in- 
tergenic RNA databases. 

[0193] it is appreciated that the bioinformatic gene detection en- 
gine 100 of the present invention detected 200 novel GAM 
genes, which fall into one of these four detection accuracy 
groups, and that the bioinformatic prediction is substanti- 
ated by a group of 50 novel GAM genes validated by labo- 
ratory means, out of 147 genes which were tested in the 
lab, resulting in validation of an overall 34% accuracy. The 
top group demonstrated 50% accuracy. Pictures of test- 
results of specific genes in the abovementioned four 
groups, as well as the methodology used for validating the 
expression of predicted genes is elaborated hereinbelow 
with reference to Fig. 22. 

[0194] | t j S further appreciated that failure to detect a gene in the 
lab does not necessarily indicate a mistaken bioinformatic 
prediction. Rather, it may be due to technical sensitivity 
limitation of the lab test, or because the gene is not ex- 
pressed in the tissue examined, or at the development 
phase tested. 



[0195] ^ is still further appreciated that in general these findings 
are in agreement with the expected bioinformatic accu- 
racy, as describe hereinabove with reference to Fig. 13B: 
assuming 80% accuracy of the hairpin detector 114 and 
80% accuracy of the dicer-cut location detector 116 and 
80% accuracy of the lab validation, this would result in 
50% overall accuracy of the genes validated in the lab. 

[0196] it is further appreciated that up to date, 71 novel GAMs 
detected by the bioinformatic gene detection engine 100, 
were confirmed by laboratory PCR-product Hybridization 
approach, as described hereinbelow with reference to 
Fig22. Furthermore, 22 novel GAMs out of the 71, were 
further confirmed by cloning and sequencing. Detailed 
references and laboratory pictures of sample of these 
GAMs is given in Fig22. 

[0197] Reference is now made to Fig. 22 which is a picture of 
laboratory results validating the expression of 35 novel 
genes detected by the bioinformatic gene detection en- 
gine 100, in the four detection accuracy groups A through 
D described hereinabove with reference to Fig. 21. 

[0198] Each row in Fig. 22, designated A through D, correlates to 
a corresponding one of the four detection accuracy 
groups A-D, described hereinabove with reference to Fig. 



21. In each row, pictures of several genes validated by hy- 
bridization of PCR-product southern-blots, are provided, 
each corresponding to a specific CAM gene, as elaborated 
hereinbelow. These PCR-product hybridization pictures 
are designated 1 through 5 in the A group, 1 through 12 
in the B group, 1 through 9 in the C group, and 1 through 
4 in the D group. In each PCR hybridization picture, 2 
lanes are seen: the test lane, designated "+" and the con- 
trol lane, designated For convenience of viewing the 
results, all PCR-product hybridization pictures of Fig. 22 
have been shrunk x4 vertically. It is appreciated that for 
each of the tested genes, a clear hybridization band ap- 
pears in the test ("+") lane, but not in the control ("-") 
lane. 

[0199] Specifically, Fig 22 shows pictures of PCR-product hy- 
bridization validation by southern-blot, the methodology 
of which is described hereinbelow, to the following novel 
GAM genes: DETECTION ACCURACY CROUP A: (1) 
GAM8297; (2) GAM5346; (3) GAM281; (4) GAM8554; and 
(5)GAM2071. DETECTION ACCURACY GROUP B: (1) 
GAM7553; (2) GAM5385; (3) GAM5227; (4) GAM7809; (5) 
GAM1032; (6) GAM3431; (7) GAM7933; (8) GAM3298.;(9) 
GAM116; (10) GAM3418 (later published by other re- 



searchers as MIR23); (11) GAM3499; (12) GAM3027; (13) 
GAM7080; (14) GAM895; and (15) GAM2608, (16) GAM20, 
and (17) GAM21. DETECTION ACCURACY GROUP C: (1) 
GAM3770; (2) GAM1338; (3) GAM7957; (4) GAM391; (5) 
GAM 8678; (6) GAM2033; (7)GAM7776; (8) GAM8145.1; 
and (9) GAM 633. DETECTION ACCURACY GROUP D: (1) 
GAM19; (2) GAM8358; (3) GAM3229; and (4) GAM7052. 
[0200] | n addition to the PCR detection, the following GAMs were 
confirmed by cloning and sequencing: GAM1338, 
GAM7809, GAM116, GAM3418 (later published by other 
researchers as MIR23), GAM3499, GAM3027, GAM7080, 
and GAM21. 

[0201] The PCR-product hybridization validation methodology 
used is briefly described as follows. In order to validate 
the expression of predicted novel GAM genes, and assum- 
ing that these novel genes are probably expressed at low 
concentrations, a PCR product cloning approach was set 
up through the following strategy: two types of cDNA li- 
braries designated "One tailed"and "Ligation"were pre- 
pared from frozen HeLa S100 extract (4c Biotech, Belgium) 
size fractionated RNA. Essentially, Total S100 RNA was 
prepared through an SDSProteinase K incubation followed 
by an acid Phenol-Chloroform purification and Iso- 



propanol precipitation. Alternatively, total HeLa RNA was 
also used as starting material for these li- 
braries. Fractionation was done by loading up to 500ug 
per YM100 Amicon Microcon column (Millipore) followed 
by a 500g centrifugation for 40 minutes at 4°C. 
Flowthrough "YM100"RNA consisting of about % of the to- 
tal RNA was used for library preparation or fractionated 
further by loading onto a YM30 Amicon Microcon column 
(Millipore) followed by a 13,500g centrifugation for 25 
minutes at 4°C. Flowthrough "YM30" was used for library 
preparation as is and consists of less than 0.5% of total 
RNA. For the both the "ligation"and the "One- 
tailed"libraries RNA was dephosphorilated and ligated to 
an RNA (lowercase)-DNA (UPPERCASE) hybrid 
5"-phosphorilated, 3" idT blocked 3"-adapter 
(5"-P-uuuAACCGCATTCTC-idT-3" Dharmacon # P- 
002045-01-05) (as elaborated in Elbashir et al 2001) re- 
sulting in ligation only of RNase III type cleavage products. 
3"-Ligated RNA was excised and purified from a half 6%, 
half 13% polyacrylamide gel to remove excess adapter 
with a Nanosep 0.2uM centrifugal device (Pall) according 
to instructions, and precipitated with glycogen and 3 vol- 
umes of Ethanol. Pellet was resuspended in a minimal vol- 



ume of water. For the "ligatiorflibrary a DNA 
(UPPERCASE)-RNA (lowercase) hybrid 5"-adapter 
( 5 " -TACTAATACG ACTC ACTaaa- 3 " Dharmacon # P- 
002046-01-05) was ligated to the 3"-adapted RNA, re- 
verse transcribed with "EcoRI-RT": 
(5"-GACTAGCTGGAATTCAAGGATGCGGTTAAA-3"), PCR 
amplified with two external primers essentially as in El- 
bashir et al 2001 except that primers were "EcoRI-RT'and 
"Pstl 

Fwd " ( 5 " - C AG CC AAC G CTG C AG ATACG ACTC ACTAAA- 3 ") . 
This PCR product was used as a template for a second 
round of PCR with one hemispecific and one external 
primer or with two hemispecific primers. 
[0202] For the "One tailed"library the 3"-Adapted RNA was an- 
nealed to 20pmol primer "EcoRI RT'by heating to 70°C 
and cooling 0.1°C/sec to 30°C and then reverse tran- 
scribed with Superscript II RT (According to instructions, 
Invitrogen) in a 20ul volume for 10 alternating 5 minute 
cycles of 37°C and 45°C. Subsequently, RNA was digested 
with lul 2M NaOH, 2mM EDTA at 65°C for 10 minutes. 
cDNA was loaded on a polyacrylamide gel, excised and 
gel-purified from excess primer as above (invisible, 
judged by primer run alongside) and resuspended in 13ul 



of water. Purified cDNA was then oligo-dC tailed with 
400U of recombinant terminal transferase (Roche molecu- 
lar biochemicals), lul lOOuM dCTP, lul 15mM CoCI 2 , and 
4|jl reaction buffer, to a final volume of 20ul for 15 min- 
utes at 37°C. Reaction was stopped with 2ul 0.2M EDTA 
and 15ul 3M NaOAc pH 5.2. Volume was adjusted to 
150ul with water, Phenol : Bromochloropropane 10:1 ex- 
tracted and subsequently precipitated with glycogen and 3 
volumes of Ethanol. C-tailed cDNA was used as a template 
for PCR with the external primers "T3-PstBsg(G/l) " 
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( 5 " - AATTAACCCTC ACTAAAGG CTG C AG GTG C AG G I G G G 1 1 G G 
GIIGGGIIGN-3" where I stands for Inosine and N for any of 
the 4 possible deoxynucleotides), and with "EcoRI 
Nested"(5"-GGAATTCAAGGATGCGGTTA-3"). This PCR 
product was used as a template for a second round of PCR 
with one hemispecific and one external primer or with two 
hemispecific primers. Hemispecific primers were con- 
structed for each predicted GAM by an in-house program 
designed to choose about half of the 5" or 3" sequence of 
the GAM corresponding to a TM°of about 30°-34°C con- 
strained by an optimized 3" clamp, appended to the 
cloning adapter sequence (for "One-tailed"libraries 
5"-GGNNGGGNNG on the 5" end of the GAM, or TTTAAC- 



CGCATC-3" on the 3" end of the GAM. For "Liga- 
tion"libraries the same 3" adapter and 
5"-CGACTCACTAAA on the 5" end). Consequently, a fully 
complementary primer of a TM°higher than 60°C was cre- 
ated covering only one half of the GAM sequence permit- 
ting the unbiased elucidation by sequencing of the other 
half. 

[0203] CONFIRMATION OF GAM SEQUENCE AUTHENTICITY OF 

PCR PRODUCTS:SOUTHERN BLOT:PCR-product sequences 
were confirmed by southern blot (Southern EM. Biotech- 
nology.1992; 24:122-39.(1975)) and hybridization with 
DNA oligonucleotide probes synthesized against predicted 
GAMs. Gels were transferred onto a Biodyne PLUS 0.45um, 
(Pall) positively charged nylon membrane and UV cross- 
linked. Hybridization was performed overnight with DIG- 
labeled probes at 42°C in DIG Easy-Hyb buffer (Roche). 
Membranes were washed twice with 2xSSC and 0.1% SDS 
for 10 min. at 42°C and then washed twice with 0.5xSSC 
and 0.1% SDS for 5 min at 42°C. The membrane was then 
developed by using a DIG luminescent detection kit 
(Roche) using anti-DIG and CSPD reaction, according to 
the manufacturer's protocol. All probes were prepared ac- 
cording to the manufacturers (Roche Molecular Biochemi- 



cals) protocols: Digoxigenin (DIG) labeled antisense tran- 
scripts was prepared from purified PCR products using a 
DIG RNA labeling kit with T3 RNA polymerase. DIG labeled 
PCR was prepared by using a DIG PCR labeling kit. 
3"-DIG-tailed oligo ssDNA antisense probes, containing 
DIG-dUTP and dATP at an average tail length of 50 nu- 
cleotides were prepared from lOOpmole oligonucleotides 
with the DIG Oligonucleotide Labeling Kit. 

[0204] CLONING: PCR products were inserted into pGEM-T 

(Promega) or pTZ57 (MBI Fermentas), transformed into 
competent JM 109 E. coli (Promega) and sown on LB-Amp 
plates with IPTG/Xgal. White and light-blue colonies were 
transferred to duplicate gridded plates, one of which was 
blotted onto a membrane (Biodyne Plus, Pall) for hy- 
bridization with DIG tailed oligo probes (according to in- 
structions, Roche) corresponding to the expected GAM. 
Plasmid DNA from positive colonies was sequenced. 

[0205] Reference is now made to Fig. 23A, which is a schematic 
representation of a novel human GR gene, herein desig- 
nated GR12731 (RosettaGenomics Ltd. Gene Nomencla- 
ture), located on chromosome 9, comprising 2 known MIR 
genes - MIR24 and MIR23, and 2 novel GAM genes, herein 
designated GAM22 and GAM116, all marked by solid 



black boxes. Fig. 23A also schematically illustrates 6 non- 
GAM hairpin sequences, and one non-hairpin sequence, 
all marked by white boxes, and serving as negative con- 
trols. By "non-GAM hairpin sequences" is meant se- 
quences of a similar length to known MIR PRECURSOR se- 
quences, which form hairpin secondary folding pattern 
similar to MIR PRECURSOR hairpins, and yet which are as- 
sessed by the bioinformatic gene detection engine 100 
not to be valid GAM PRECURSOR hairpins. It is appreciated 
that Fig. 23A is a simplified schematic representation, re- 
flecting only the order in which the segments of interest 
appear relative to one another, and not a proportional 
distance between the segments. 
[0206] Reference is now made to Fig. 23B, which is a schematic 
representation of secondary folding of each of the MIRs 
and GAMs of GRGR12731 MIR24, MIR23, GAM22 and 
GAM116, and of the negative control non-GAM hairpins, 
herein designated N2, N3, N116, N4, N6 and N7. NO is a 
non-hairpin control, of a similar length to that of known 
MIR PRECURSOR hairpins. It is appreciated that the nega- 
tive controls are situated adjacent to and in between real 
MIR and GAM genes, and demonstrates similar secondary 
folding patterns to that of known MIRs and GAMs. 



[0207] Reference is now made to Fig. 23C, which is a picture of 
laboratory results of a PCR test upon a YM100 "liga- 
tion"-library, utilizing specific primer sets directly inside 
the boundaries of the hairpins. Due to the nature of the li- 
brary the only PCR amplifiable products can result from 
RNaselll type enzyme cleaved RNA, as expected for legiti- 
mate hairpin precursors presumed to be produced by 
DROSHA (Lee et al, Nature 425 415-419, 2003). Fig 23C 
demonstrates expression of hairpin precursors of known 
MIR genes - MIR23 and MIR24, and of novel bioinformati- 
cally detected GAM22 and GAM116 genes predicted 
bioinformatically by a system constructed and operative in 
accordance with a preferred embodiment of the present 
invention. Fig. 23C also shows that none of the 7 controls 
(6 hairpins designated N2, N3, N23, N4, N6 and N7 and 1 
non-hairpin sequence designated NO) were expressed. 
N 116 is a negative control sequence partially overlapping 
GAM116. 

[0208] | n the picture, test lanes including template are desig- 
nated "+" and the control lane is designated It is ap- 
preciated that for each of the tested hairpins, a clear PCR 
band appears in the test ("+") lane, but not in the control 
("-") lane. 



[0209] pigs. 23A through 23C, when taken together validate the 
efficacy of the bioinformatic gene detection engine in: (a) 
detecting known MIR genes; (b) detecting novel GAM 
genes which are found adjacent to these MIR genes, and 
which despite exhaustive prior biological efforts and 
bioinformatic detection efforts, went undetected; (c) dis- 
cerning between GAM (or MIR) PRECURSOR hairpins, and 
non-GAM hairpins. 

[0210] it j S appreciated that the ability to discern GAM-hairpins 
from non-GAM-hairpins is very significant in detecting 
GAM genes, since hairpins in general are highly abundant 
in the genome. Other MIR prediction programs have not 
been able to address this challenge successfully. 

[° 21 1 ] Reference is now made to Fig. 24A which is an annotated 
sequence of an EST comprising a novel gene detected by 
the gene detection system of the present invention. Fig. 
24A shows the nucleotide sequence of a known human 
non-protein coding EST (Expressed Sequence Tag), identi- 
fied as EST72223. The EST72223 clone obtained from 
TIGR database (Kirkness and Kerlavage, 1997) was se- 
quenced to yield the above 705bp transcript with a 
polyadenyl tail. It is appreciated that the sequence of this 
EST comprises sequences of one known miRNA gene, 



identified as MIR98, and of one novel GAM gene, referred 
to here as GAM25, detected by the bioinformatic gene de- 
tection system of the present invention and described 
hereinabove with reference to Fig. 9. 
[0212] The sequences of the precursors of the known MIR98 and 
of the predicted GAM25 are in bold, the sequences of the 
established miRNA 98 and of the predicted miRNA GAM25 
are underlined. 

[0213] Reference is now made to Figs. 24B, 24C and 24D that are 
pictures of laboratory results, which when taken together 
demonstrate laboratory confirmation of expression of the 
bioinformatically detected novel gene of Fig. 24A. In two 
parallel experiments, an enzymatically synthesized 
capped, EST72223 RNA transcript, was incubated with 
Hela S100 lysate for 0 minutes, 4 hours and 24 hours. 
RNA was subsequently harvested, run on a denaturing 
polyacrylamide gel, and reacted with a 102nt and a 145nt 
antisense MIR98 and GAM25 precursor transcript probes 
respectively. The Northern blot results of these experi- 
ments demonstrated processing of EST72223 RNA by Hela 
lysate (lanes 2-4, in 24B and 24C), into ~80bp and ~22bp 
segments, which reacted with the MIR98 precursor probe 
(24B), and into ~100bp and ~24bp segments, which re- 



acted with the GAM25 precursor probe (24C). These re- 
sults demonstrate the processing of EST72223 by Hela 
lysate into MIR98 precursor and GAM25 precursor. It is 
also appreciated from Fig. 24C (lane 1) that Hela lysate it- 
self reacted with the GAM25 precursor probe, in a number 
of bands, including a ~100bp band, indicating that 
GAM25-precursor is endogenously expressed in Hela 
cells. The presence of additional bands, higher than 
lOObp in lanes 5-9 probably corresponds to the presence 
of nucleotide sequences in Hela lysate, which contain the 
GAM25 sequence. 
[0214] | n addition, in order to demonstrate the kinetics and 

specificity of the processing of MIR98 and GAM25 miRNA 
precursors into their respective miRNA^s, transcripts of 
MIR98 and of the bioinformatically predicted GAM25, were 
similarly incubated with Hela S100 lysate, for 0 minutes, 
30 minutes, 1 hour and 24 hours, and for 24 hours with 
the addition of EDTA, added to inhibit Dicer activity, fol- 
lowing which RNA was harvested, run on a polyacrylamide 
gel and reacted with MIR98 and GAM25 precursor probes. 
Capped transcripts were prepared for in-vitro RNA cleav- 
age assays with 17 RNA polymerase including a m 
7 G(5 , )ppp(5 , )G-capping reaction the mMessage mMachine 



kit (Ambion). Purified PCR products were used as template 
for the reaction. These were amplified for each assay with 
specific primers containing aT7 promoter at the 5" end 
and a T3 RNA polymerase promoter at the 3"end. Capped 
RNA transcripts were incubated at 30°C in supplemented, 
dialysis concentrated, Hela S100 cytoplasmic extract (4C 
Biotech, Seneffe, Belgium). The Hela S100 was supple- 
mented by dialysis to a final concentration of 20mM 
Hepes, lOOmM KCI, 2.5mM MgCI 2 , 0.5mM DTT, 20% 
glycerol and protease inhibitor cocktail tablets (Complete 
mini Roche Molecular Biochemicals). After addition of all 
components, final concentrations were lOOmM capped 
target RNA, 2mM ATP, 0.2mM GTP, 500U/ml RNasin, 
25ug/ml creatine kinase, 25mM creatine phosphate, 
2.5mM DTT and 50% S100 extract. Proteinase K, used to 
enhance Dicer activity (Zhang H, Kolb FA, Brondani V, Billy 
E, Filipowicz W. Human Dicer preferentially cleaves dsR- 
NAs at their termini without a requirement for ATP.EMBO 
J. 2002 Nov l;21(21):5875-85) was dissolved in 50mM 
Tris-HCI pH 8, 5mM CaCI 2 , and 50% glycerol, was added 
to a final concentration of 0.6 mg/ml. Cleavage reactions 
were stopped by the addition of 8 volumes of proteinase K 
buffer (200Mm Tris-Hcl, pH 7.5, 25m M EDTA, 300mM 



NaCI, and 2% SDS) and incubated at 65°C for 15min at dif- 
ferent time points (0, 0.5, 1, 4, 24h) and subjected to 
phenol/chloroform extraction. Pellets were dissolved in 
water and kept frozen. Samples were analyzed on a seg- 
mented half 6%, half 13% polyacrylamide 1XTBE-7M Urea 
gel. 

[0215] The Northern blot results of these experiments demon- 
strated an accumulation of a ~22bp segment which re- 
acted with the MIR98 precursor probe, and of a ~24bp 
segment which reacted with the GAM25 precursor probe, 
over time (lanes 5-8). Absence of these segments when 
incubated with EDTA (lane 9), which is known to inhibit 
Dicer enzyme (Zhang et al., 2002), supports the notion 
that the processing of MIR98 and CAM25 miRNA^s from 
their precursors is mediated by Dicer enzyme, found in 
Hela lysate. The molecular sizes of EST72223, MIR-98 and 
GAM25 and their corresponding precursors are indicated 
by arrows. 

[0216] pig. 24D present Northern blot results of same above ex- 
periments with GAM25 probe (24nt). The results clearly 
demonstrated the accumulation of mature GAM25 gene 
after 24 h. 

[0217] jo validate the identity of the band shown by the lower 



arrow in figs. 24C and 24D, a RNA band parallel to a 
marker of 24 base was excised from the gel and cloned as 
in Elbashir et al (2001) and sequenced. 90 clones corre- 
sponded to the sequence of mature GAM25 gene, three 
corresponded to GAM25* (the opposite arm of the hairpin 
with a 1-3 nucleotide 3" overhang) and two to the hair- 
pin-loop. 

[0218] GAM25 was also validated endogenously by sequencing 
from both sides from a HeLa YM100 total-RNA "liga- 
tion"! ibraries, utilizing hemispecific primers as detailed in 
Fig22. 

[0219] Taken together, these results validate the presence and 
processing of a novel MIR gene product, GAM25, which 
was predicted bioinformatically. The processing of this 
novel gene product, by Hela lysate from EST72223, 
through its precursor, to its final form was similar to that 
observed for known gene, MIR98. 

[0220] Transcript products were 705nt (EST72223), 102nt (MIR98 
precursor), 125nt (GAM25 precursor) long. EST72223 was 
PCR amplified with T7-EST 72223 forward primer: 
5"-TAATACGACTCACTATAGGCCCTTATTAGAGGATTCTGC 
T-3" and T3-EST72223 reverse 

primer:"-AATTAACCCTCACTAAAGGTT I I I I I ITCCTGAGA 



CAGAGT-3".MIR98 was PCR amplified using EST72223 as 
a template with T7MIR98 forward primer: 
5-"TAATACGACTCACTATAGGGTGAGGTAGTAAGTTGTATT 
GTT-3"and T3MIR98 reverse primer: 
5"-AATTAACCCTCACTAAAGGGAAAGTAGTAAGTTGTATAG 
TT-3".GAM25 was PCR amplified using EST72223 as a 
template with GAM25 forward primer: 
5 " - G AG G C AG G AG AATTG CTTG A- 3 " and T3-EST72223 re- 
verse 

p r i m e r : 5 " - AATTAACCCTC ACTAAAG G C CTG AG AC AG AGTCT 
TGCTC-3". 

[0221] it i S appreciated that the data presented in Figs. 24A, 

24B.24C and 24D when taken together validate the func- 
tion of the bioinformatic gene detection engine 100 of 
Fig. 9. Fig. 24A shows a novel GAM gene bioinformatically 
detected by the bioinformatic gene detection engine 100, 
and Figs. 24C and 24D show laboratory confirmation of 
the expression of this novel gene. This is in accord with 
the engine training and validation methodology described 
hereinabove with reference to Fig. 10. 

[0222] 

[0223] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 



ferred to here as Genomic Address Messenger 25 
(GAM25), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[0224] GAM25 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM25 was detected is described hereinabove 
with reference to Figs. 8-15. 

[0225] GAM25 gene, herein designated GAM GENE, and GAM25 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[0226] GAM25 gene encodes a GAM25 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM25 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM25 precursor RNA is designated SEQ ID: 156, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[0227] GAM25 precursor RNA folds onto itself, forming GAM25 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 



ture', is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[0228] GAM25 precursor RNA folds onto itself, forming GAM25 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional 'hairpin 
structure'. As is well known in the art, this 'hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[0229] Nucleotide sequence of GAM25 precursor RNA, desig- 
nated SEQ-ID: 156, and a schematic representation of a 
predicted secondary folding of CAM25 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[0230] An enzyme complex designated DICER COMPLEX, 'dices' 
the GAM 2 5 folded precursor RNA into GAM 2 5 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, 'dicing' of a hairpin 



structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM25 RNA is designated SEQ 
ID:206, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[0231] GAM25 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM25 target 
RNA, herein designated GAM TARGET RNA. GAM25 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[0232] GAM25 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM25 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM25 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 



target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM25 RNA may have a different number of target 
binding sites in untranslated regions of aGAM25 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[0233] The complementary binding of GAM25 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM25 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM25 target RNA into GAM25 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[° 234 ] It is appreciated that GAM25 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM25 target genes. The mRNA of each one of this plu- 
rality of GAM25 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 



which is at least partly complementary to GAM25 RNA, 
herein designated GAM RNA, and which when bound by 
GAM25 RNA causes inhibition of translation of respective 
one or more GAM25 target proteins. 

[0235] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM25 gene, herein designated GAM GENE, on one or 
more GAM25 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[0236] it is appreciated that specific functions and accordingly 
utilities of GAM25 correlate with, and may be deduced 
from, the identity of the target genes which GAM25 binds 



and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[0237] 
[0238] 

[0239] Alpha-l-b glycoprotein (A1BG, Accession NP_570602.2) 
is a GAM25 target gene, herein designated TARGET GENE. 
A1BG BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by A1BG, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
A1BG BINDING SITE, designated SEQ ID: 10249, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[0240] a function of GAM 2 5 is therefore inhibition of Alpha-l-b 
glycoprotein (A1BG, Accession NP_570602.2), a gene 
which a plasma protein of unknown function. Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with A1BG. 

[0241] The function of A1BG has been established by previous 

studies. The complete amino acid sequence of alpha- IB- 



glycoprotein, a plasma protein of unknown function, was 
determined by Ishioka et al. (1986). Sequence homology 
to immunoglobulins was recognized. Alpha- IB- glyco- 
protein is present in normal adult plasma at an average 
concentration of 22 mg/dl. Gahne et al. (1987) observed 
genetic polymorphism of A1B using one- dimensional 
horizontal polyacrylamide gel electrophoresis followed by 
Western blotting with specific antiserum. Three different 
phenotypes, designated 1- 1, 1- 2, and 2- 2, were ob- 
served. Family data supported the hypothesis that the 
three phenotypes are determined by 2 codominant alleles 
at an autosomal locus. In pigs the homologous locus is 
linked to malignant hyperthermia (OMIM Ref. No. 
145600). Several other linkages in pigs and in horses sug- 
gest that human chromosomes 19, 6, and 1 are 'candidate 
chromosomes' for bearing the human A1B. Juneja et al. 
(1988) found a higher degree of A1B polymorphism in 
American blacks than in Caucasian populations. They de- 
scribed new alleles. Eiberg et al. (1989) reported exclusion 
data for localization of the alpha- IB- glycoprotein gene 
polymorphism. Eiberg et al. (1989) found linkage between 
A1BG and Lutheran blood group (OMIM Ref. No. 111150); 
lod = 3.06 at theta = 0.05 in males, and lod = 1.42 at 



theta = 0.10 in females. They suggested that the most 
likely order of genes on chromosome 19 is C3- - SE- - 
LU — A1BG. 

[0242] 

[0243] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[O 244 ] Ishioka, N.; Takahashi, N.; Putnam, F. W. : Amino acid se- 
quence of human plasma alpha- IB- glycoprotein: homol- 
ogy to the immunoglobulin supergene family. Proc. Nat. 
Acad. Sci. 83: 2363- 2367, 1986. ; and 

[0245] Eiberg, H.; Bisgaard, M. L; Mohr, J. : Linkage between al- 
pha- 1- B- glycoprotein (A1BG) and Lutheran (LU) red 
blood group system: assignment to chromosome 19: new 
genetic variants of A1BG. 

[0246] Further studies establishing the function and utilities of 
A1BG are found in John Hopkins OMIM database record ID 
138670, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Acyl-coenzyme a 
dehydrogenase, short/branched chain (ACADSB, Acces- 
sion NP_001600.1) is another GAM25 target gene, herein 
designated TARGET GENE. ACADSB BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 



mRNA encoded by ACADSB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ACADSB BINDING 
SITE, designated SEQ ID:2370, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[0247] Another function of GAM25 is therefore inhibition of Acyl- 
coenzyme a dehydrogenase, short/branched chain 
(ACADSB, Accession NP_001600.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ACADSB. 

[0248] a disintegrin-like and metalloprotease (reprolysin type) 
with thrombospondin type 1 motif, 4 (ADAMTS4, Acces- 
sion NP_005090.1) is another GAM25 target gene, herein 
designated TARGET GENE. ADAMTS4 BINDING SITE1 and 
ADAMTS4 BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by ADAMTS4, cor- 
responding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ADAMTS4 BINDING SITE1 and ADAMTS4 BINDING SITE2, 
designated SEQ ID: 12986 and SEQ ID:7708 respectively, to 



the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0249] Another function of GAM25 is therefore inhibition of A 

disintegrin-like and metal loprotease (reprolysin type) with 
thrombospondin type 1 motif, 4 (ADAMTS4, Accession 
NP_005090.1), a gene which cleaves aggrecan, a cartilage 
proteoglycan, and may be involved in its turnover. Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ADAMTS4. 

[0250] The function of ADAMTS4 has been established by previ- 
ous studies. Aggrecan degradation is an important factor 
in the erosion of articular cartilage in arthritic diseases. 
This degradation involves proteolysis of the aggrecan core 
protein near the N terminus, where 2 major cleavage sites 
have been identified. Matrix metalloproteinases (MMPs) 
cleave aggrecan between asn341 and phe342. Aggre- 
canase cleaves aggrecan between glu373 and ala374. 
Tortorella et al. (1999) purified and partially sequenced 
bovine aggrecanase- 1. By PCR with primers designed 
from a highly homologous murine EST, they cloned se- 
quences from the homologous human cDNA. They assem- 
bled a full- length open reading frame from this initial 



human PCR product and from another human EST. The 
human aggrecanase- 1 (ADAMTS4) open reading frame 
encodes an 837- amino acid protein with a signal se- 
quence, a propeptide domain, a catalytic domain, a disin- 
tegrin- like domain, and a C- terminal domain with a 
thrombospondin (TSP) type 1 motif. There is a conserved 
zinc- binding domain and afurin- sensitive sequence. 
The presence of a probable cysteine switch sequence in 
aggrecanase- 1 suggested that, like the MMPs, it is syn- 
thesized as a zymogen and is cleaved to remove the 
propeptide domain and generate the mature active en- 
zyme. A cloned portion of the bovine aggrecanase- 1 
cDNA was 94% homologous to the human cDNA. Human 
aggrecanase- 1 cleaved bovine aggrecan between the 
glu373- ala374, but not the asn341- phe342, bond. Tor- 
torella et al. (1999) stated that ADAMTS4 mRNA is present 
in brain, lung, and heart, and at very low levels in placenta 
and muscle tissues. By RT- PCR, Tortorella et al. (1999) 
observed upregulation of the aggrecanase- 1 message in 
stimulated human fetal chondrocytes and in joint tissues 
from adjuvant arthritic rats. Using a GeneBridge 4 radia- 
tion hybrid panel, Ishikawa et al. (1998) mapped the 
ADAMTS4 gene to chromosome 1. Hurskainen et al. 



(1999) mapped the human ADAMTS4 gene to chromo- 
some 1 by somatic cell hybrid analysis. They mapped the 
mouse Adamts4 gene to chromosome 1. 

[0251] 

[0252] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0253] Tortorella, M. D.; Burn, T. C; Pratta, M. A.; Abbaszade, I.; 
Hollis, J. M.; Liu, R.; Rosenfeld, S. A.; Copeland, R. A.; De- 
cicco, C. P.; Wynn, R.; Rockwell, A.; Yang, F.; and 16 oth- 
ers : Purification and cloning of aggrecanase- 1: a mem- 
ber of the ADAMTS family of proteins. Science 284: 1664- 
1666, 1999. ; and 

[0254] Hurskainen, T. L; Hirohata, S.; Seldin, M. F.; Apte, S. S. : 

ADAM- TS5, ADAM- TS6, and ADAM- TS7, novel members 
of a new family of zinc metalloproteases: general features 
and genomic dist. 

[0255] Further studies establishing the function and utilities of 
ADAMTS4 are found in John Hopkins OMIM database 
record ID 603876, and in cited publications listed in Table 
5, which are hereby incorporated by reference.Aryl hydro- 
carbon receptor (AHR, Accession NP_001612.1) is another 
GAM25 target gene, herein designated TARGET GENE. AHR 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by AHR, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of AHR 
BINDING SITE, designated SEQ ID: 13044, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[0256] Another function of GAM25 is therefore inhibition of Aryl 
hydrocarbon receptor (AHR, Accession NP_001612.1), a 
gene which plays a role in modulating carcinogenesis 
through the induction of xenobiotic- metabolizing en- 
zymes and therefore may be associated with Stomach tu- 
mors. Accordingly, utilities of GAM25 include diagnosis, 
prevention and treatment of Stomach tumors, and of other 
diseases and clinical conditions associated with AHR. 

[0257] The function of AHR has been established by previous 

studies. Halogenated aromatic hydrocarbons, represented 
by 2,3,7,8- tetrachlorodibenzo- p- dioxin (TCDD), are 
environmental pollutants that are produced by minor 
side- reactions in chemical manufacturing processes and 
by combustion of waste materials. These chemicals cause 
potent and pleiotropic toxicity, including teratogenesis, 



immune suppression, epithelial disorders, and tumor pro- 
duction in experimental animals. At the molecular level, 
aldehyde dehydrogenase, quinone reductase, and various 
drug- metabolizing enzymes are induced by the chemi- 
cals in some cultured cells and some tissues of experi- 
mental animals. All these biologic effects are thought to 
be mediated by an intracellular aryl hydrocarbon receptor 
(AHR). By fluorescence in situ hybridization and by DNA 
blot hybridization using human/mouse or human/Chinese 
hamster hybrid cell DNAs, Ema et al. (1994) assigned the 
AHR gene to 7p21. By use of PCR analysis of somatic cell 
hybrids and fluorescence in situ hybridization of 
metaphase cells, Le Beau et al. (1994) localized the AHR 
gene to 7p21- pl5. Micka et al. (1997) localized the AHR 
gene to 7pl5 using fluorescence in situ hybridization. 
Performing linkage analysis in a 3- generation family, they 
showed with good probability that the high CYP1A1 
(OMIM Ref. No. 108330) inducibility phenotype segregates 
with the 7pl5 region. 
[0258] Animal model experiments lend further support to the 

function of AHR. To determine whether the aryl hydrocar- 
bon receptor plays a role in modulating carcinogenesis 
through the induction of xenobiotic- metabolizing en- 



zymes, Shimizu et al. (2000) studied Ahr- deficient mice 
exposed to benzo(a)pyrene, a widely distributed environ- 
mental carcinogen. 

[0259] it is appreciated that the abovementioned animal model 
for AHR is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[0260] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0261] Ema, M.; Matsushita, N.; Sogawa, K.; Ariyama, T.; Inazawa, 
J.; Nemoto, T.; Ota, M.; Oshimura, M.; Fujii- Kuriyama, Y. : 
Human aryl hydrocarbon receptor: functional expression 
and chromosomal assignment to 7p21.J. Biochem. 116: 
845- 851, 1994. ; and 

[0262] Shimizu, Y.; Nakatsuru, Y.; Ichinose, M.; Takahashi, Y.; 
Kume, H.; Mimura, J.; Fujii- Kuriyama, Y.; Ishikawa, T. : 
Benzo[a]pyrene carcinogenicity is lost in mice lacking the 
aryl hydrocar. 

[0263] Further studies establishing the function and utilities of 
AHR are found in John Hopkins OMIM database record ID 
600253, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.APlS3 (Accession 



XP_291023.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. AP1S3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by AP1S3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of AP1S3 
BINDING SITE, designated SEQ ID:16221, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[0264] Another function of GAM25 is therefore inhibition of 

AP1S3 (Accession XP_291023.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AP1S3. 

[0265] Apoptotic protease activating factor (APAF1, Accession 

NP_001151.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. APAF1 BINDING SITE1 and APAF1 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
APAF1, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of APAF1 BINDING SITE1 and APAF1 



BINDING SITE2, designated SEQ ID:8675 and SEQ ID:8675 
respectively, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0266] Another function of GAM25 is therefore inhibition of 
Apoptotic protease activating factor (APAF1, Accession 
NP_001151.1), a gene which functions in the mitochon- 
drial apoptotic pathway that leads to caspase 9 dependent 
activation of caspase 3 and therefore may be associated 
with Cancer. Accordingly, utilities of GAM25 include diag- 
nosis, prevention and treatment of Cancer, and of other 
diseases and clinical conditions associated with APAF1. 

[0267] The function of APAF1 has been established by previous 
studies. Metastatic melanoma is a deadly cancer that fails 
to respond to conventional chemotherapy. Mutations in 
p53 (OMIM Ref. No. 191170) often occur in aggressive 
and chemoresistant cancers but are rarely observed in 
melanoma. Soengas et al. (2001) showed that metastatic 
melanomas often lose APAF1. Loss of APAF1 expression 
was accompanied by allelic loss in metastatic melanomas, 
but could be recovered in melanoma cell lines by treat- 
ment with the methylation inhibitor 5- aza- 2- prime- 
deoxycytidine (5aza2dC). APAF1- negative melanomas 
were invariably chemoresistant and were unable to exe- 



cute a typical apoptotic program in response to p53 acti- 
vation. Restoring physiologic levels of APAF1 through 
gene transfer or 5aza2dC treatment markedly enhanced 
chemosensitivity and rescued the apoptotic defects asso- 
ciated with APAF1 loss. Soengas et al. (2001) concluded 
that APAF1 is inactivated in metastatic melanomas, lead- 
ing to defects in the execution of apoptotic cell death. 

[0268] Animal model experiments lend further support to the 
function of APAF1. Yoshida et al. (1998) also produced 
Apafl- deficient mice which exhibited reduced apoptosis 
in the brain and striking craniofacial abnormalities with 
hyperproliferation of neuronal cells. Apafl- deficient cells 
were resistant to a variety of apoptotic stimuli, and the 
processing of caspases- 2, - 3, and - 8 was impaired. 
However, both Apafl - /- thymocytes and activated T 
lymphocytes were sensitive to Fas- induced killing, show- 
ing that Fas- mediated apoptosis in these cells is inde- 
pendent of Apafl. These data indicated that Apafl plays a 
central role in the common events of mitochondria- de- 
pendent apoptosis in most death pathways and that this 
role is critical for normal development. 

[0269] it is appreciated that the abovementioned animal model 
for APAF1 is acknowledged by those skilled in the art as a 



scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[0270] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0271] Soengas, M. S.; Capodieci, P.; Polsky, D.; Mora, J.; Esteller, 
M.; Opitz- Araya, X.; McCombie, R.; Herman, J. C; Gerald, 
W. L; Lazebnik, Y. A.; Cordon- Cardo, C; Lowe, S. W. : In- 
activation of the apoptosis effector Apaf- 1 in malignant 
melanoma. Nature 409: 207- 211, 2001. ; and 

[0272] Yoshida, H.; Kong, Y.- Y.; Yoshida, R.; Elia, A. J.; Hakem, 
A.; Hakem, R.; Penninger, J. M.; Mak, T. W. : Apafl is re- 
quired for mitochondrial pathways of apoptosis and brain 
development. 

[0273] Further studies establishing the function and utilities of 
APAF1 are found in John Hopkins OMIM database record 
ID 602233, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Apoptotic 
protease activating factor (APAF1, Accession 
NP_001151.1) is another CAM25 target gene, herein des- 
ignated TARGET GENE. APAF1 BINDING SITE1 and APAF1 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 



APAF1, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of APAF1 BINDING SITE1 and APAF1 
BINDING SITE2, designated SEQ ID:9041 and SEQ ID:9041 
respectively, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0274] Another function of GAM25 is therefore inhibition of 
Apoptotic protease activating factor (APAF1, Accession 
NP_001151.1), a gene which functions in the mitochon- 
drial apoptotic pathway that leads to caspase 9 dependent 
activation of caspase 3 and therefore may be associated 
with Cancer. Accordingly, utilities of GAM25 include diag- 
nosis, prevention and treatment of Cancer, and of other 
diseases and clinical conditions associated with APAF1. 

[0275] The function of APAF1 has been established by previous 
studies. Metastatic melanoma is a deadly cancer that fails 
to respond to conventional chemotherapy. Mutations in 
p53 (OMIM Ref. No. 191170) often occur in aggressive 
and chemoresistant cancers but are rarely observed in 
melanoma. Soengas et al. (2001) showed that metastatic 
melanomas often lose APAF1. Loss of APAF1 expression 
was accompanied by allelic loss in metastatic melanomas, 



but could be recovered in melanoma cell lines by treat- 
ment with the methylation inhibitor 5- aza- 2- prime- 
deoxycytidine (5aza2dC). APAF1- negative melanomas 
were invariably chemoresistant and were unable to exe- 
cute a typical apoptotic program in response to p53 acti- 
vation. Restoring physiologic levels of APAF1 through 
gene transfer or 5aza2dC treatment markedly enhanced 
chemosensitivity and rescued the apoptotic defects asso- 
ciated with APAF1 loss. Soengas et al. (2001) concluded 
that APAF1 is inactivated in metastatic melanomas, lead- 
ing to defects in the execution of apoptotic cell death. 
[0276] Animal model experiments lend further support to the 
function of APAF1. Yoshida et al. (1998) also produced 
Apafl- deficient mice which exhibited reduced apoptosis 
in the brain and striking craniofacial abnormalities with 
hyperproliferation of neuronal cells. Apafl- deficient cells 
were resistant to a variety of apoptotic stimuli, and the 
processing of caspases- 2, - 3, and - 8 was impaired. 
However, both Apafl - /- thymocytes and activated T 
lymphocytes were sensitive to Fas- induced killing, show- 
ing that Fas- mediated apoptosis in these cells is inde- 
pendent of Apafl. These data indicated that Apafl plays a 
central role in the common events of mitochondria- de- 



pendent apoptosis in most death pathways and that this 
role is critical for normal development. 

[0277] it j S appreciated that the abovementioned animal model 
for APAF1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[0278] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0279] Soengas, M. S.; Capodieci, P.; Polsky, D.; Mora, J.; Esteller, 
M.; Opitz- Araya, X.; McCombie, R.; Herman, J. C; Gerald, 
W. L; Lazebnik, Y. A.; Cordon- Cardo, C; Lowe, S. W. : In- 
activation of the apoptosis effector Apaf- 1 in malignant 
melanoma. Nature 409: 207- 211, 2001. ; and 

[0280] Yoshida, H.; Kong, Y.- Y.; Yoshida, R.; Elia, A. J.; Hakem, 
A.; Hakem, R.; Penninger, J. M.; Mak, T. W. : Apafl is re- 
quired for mitochondrial pathways of apoptosis and brain 
development. 

[0281] Further studies establishing the function and utilities of 
APAF1 are found in John Hopkins OMIM database record 
ID 602233, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.APMl 
(Accession NP_004788.1) is another GAM25 target gene, 



herein designated TARGET GENE. APM1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by APM1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of APM1 BINDING SITE, 
designated SEQ ID:10422, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0282] Another function of GAM25 is therefore inhibition of 

APM1 (Accession NP_004788.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APM1. 

[0283] Apolipoprotein b mrna editing enzyme, catalytic polypep- 
tide-like 3f (APOBEC3F, Accession NP_660341.2) is an- 
other GAM25 target gene, herein designated TARGET 
GENE. APOBEC3F BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
APOBEC3F, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of APOBEC3F BINDING SITE, designated 
SEQ ID:11252, to the nucleotide sequence of GAM25 RNA, 



herein designated GAM RNA, also designated SEQ ID:206. 

[0284] Another function of GAM25 is therefore inhibition of 

Apolipoprotein b mrna editing enzyme, catalytic polypep- 
tide-like 3f (APOBEC3F, Accession NP.660341.2) . Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with APOBEC3F. 

[0285] Aquaporin 6, kidney specific (AQP6, Accession 

NP_001643.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. AQP6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by AQP6, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of AQP6 
BINDING SITE, designated SEQ ID:6016, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[0286] Another function of GAM25 is therefore inhibition of 
Aquaporin 6, kidney specific (AQP6, Accession 
NP_001643.1), a gene which participates in distinct physi- 
ologic function such as glomerular filtration, tubular en- 
docytosis, and acid- base metabolism. Accordingly, utili- 



ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
AQP6. 

[0287] The function of AQP6 has been established by previous 
studies. Ma et al. (1997), who referred to this gene as 
aquaporin- 6 (AQP6), demonstrated that, among the 7 
human aquaporins cloned to that time (AQPs 0 to 6), the 
genes encoding the 4 most closely related aquaporins all 
mapped to 12ql3: AQPO, AQP2, AQP5 (OMIM Ref. No. 
600442), and AQP6. To construct a physical map and 
identify novel aquaporin gene members of this cluster, Ma 
et al. (1997) screened a human CEPH B YAC library by PCR 
using primers derived from exon 4 of the AQP2 and AQPO 
genes. A YAC clone with 200 kb of human DNA was iso- 
lated an analyzed. Primary pulsed field gel electrophoresis 
and Southern blot analysis indicated the presence of 
AQP2, AQP5, and AQP6 genes, but not AQPO. Restriction 
mapping and PCR analysis yielded a precise physical map 
in which the 3 aquaporin genes spanned only approxi- 
mately 27 kb with the order, transcription orientation, and 
spacer length as follows: 5- prime- - AQP2- - 5kb 
spacer- - AQP5- - 7kb spacer- - AQP6- - 3- prime. Yasui 
et al. (1999) showed that AQP6 is localized exclusively in 



intracellular membranes in renal epithelia. Sequential ul- 
tracentrifugation of rat kidney homogenates confirmed 
that AQP6 resides predominantly in vesicular fractions, 
and immunohistochemical and immunoelectron micro- 
scopic studies confirmed that more than 98% of AQP6 is 
located in intracellular membrane vesicles. In glomeruli, 
AQP6 is present in membrane vesicles within podocyte 
cell bodies and foot processes. In proximal tubules, AQP6 
is also abundant in membrane vesicles within the subapi- 
cal compartment of segment 2 and segment 3 cells, but 
was not detected in the brush border or basolateral mem- 
branes. In collecting duct, AQP6 resides in intracellular 
membrane vesicles in apical, mid, and basolateral cyto- 
plasm of type A intercalated cells, but was not observed in 
the plasma membrane. Unlike other members of the AQP 
family, the unique distribution in intracellular membrane 
vesicles in multiple types of renal epithelia indicated that 
AQP6 is not simply involved in transcellular fluid absorp- 
tion. These studies predicted that AQP6 participates in 
distinct physiologic function such as glomerular filtration, 
tubular endocytosis, and acid- base metabolism. 

[0288] 

[0289] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0290] Ma, T.; Yang, B.; Umenishi, F.; Verkman, A. S. : Closely 
spaced tandem arrangement of AQP2, AQP5, and AQP6 
genes in a 27- kilobase segment at chromosome locus 
12ql3. Genomics 43: 387- 389, 1997. ; and 

[029 1 ] Yasui, M.; Kwon, T.- H.; Knepper, M. A.; Nielsen, S.; Agre, 
P. : Aquaporin- 6: an intracellular vesicle water channel 
protein in renal epithelia. Proc. Nat. Acad. Sci. 96: 5808- 
5813, 1999. 

[0292] Further studies establishing the function and utilities of 
AQP6 are found in John Hopkins OMIM database record ID 
601383, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Aquaporin 6, kidney 
specific (AQP6, Accession NP.445738.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
AQP6 BINDING SITE is a target binding site found in the 3^ 
untranslated region of multiple transcripts of mRNA en- 
coded by AQP6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of AQP6 BINDING SITE, designated 
SEQ ID:6016, to the nucleotide sequence of GAM 2 5 RNA, 



herein designated GAM RNA, also designated SEQ ID:206. 
[0293] Another function of GAM25 is therefore inhibition of 
Aquaporin 6, kidney specific (AQP6, Accession 
NP_445738.1), a gene which participates in distinct physi- 
ologic function such as glomerular filtration, tubular en- 
docytosis, and acid- base metabolism. Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
AQP6. 

[0294] The function of AQP6 has been established by previous 
studies. Ma et al. (1997), who referred to this gene as 
aquaporin- 6 (AQP6), demonstrated that, among the 7 
human aquaporins cloned to that time (AQPs 0 to 6), the 
genes encoding the 4 most closely related aquaporins all 
mapped to 12ql3: AQPO, AQP2, AQP5 (OMIM Ref. No. 
600442), and AQP6. To construct a physical map and 
identify novel aquaporin gene members of this cluster, Ma 
et al. (1997) screened a human CEPH B YAC library by PCR 
using primers derived from exon 4 of the AQP2 and AQPO 
genes. A YAC clone with 200 kb of human DNA was iso- 
lated an analyzed. Primary pulsed field gel electrophoresis 
and Southern blot analysis indicated the presence of 
AQP2, AQP5, and AQP6 genes, but not AQPO. Restriction 



mapping and PCR analysis yielded a precise physical map 
in which the 3 aquaporin genes spanned only approxi- 
mately 27 kb with the order, transcription orientation, and 
spacer length as follows: 5- prime- - AQP2- - 5kb 
spacer- - AQP5- - 7kb spacer- - AQP6- - 3- prime. Yasui 
et al. (1999) showed that AQP6 is localized exclusively in 
intracellular membranes in renal epithelia. Sequential ul- 
tracentrifugation of rat kidney homogenates confirmed 
that AQP6 resides predominantly in vesicular fractions, 
and immunohistochemical and immunoelectron micro- 
scopic studies confirmed that more than 98% of AQP6 is 
located in intracellular membrane vesicles. In glomeruli, 
AQP6 is present in membrane vesicles within podocyte 
cell bodies and foot processes. In proximal tubules, AQP6 
is also abundant in membrane vesicles within the subapi- 
cal compartment of segment 2 and segment 3 cells, but 
was not detected in the brush border or basolateral mem- 
branes. In collecting duct, AQP6 resides in intracellular 
membrane vesicles in apical, mid, and basolateral cyto- 
plasm of type A intercalated cells, but was not observed in 
the plasma membrane. Unlike other members of the AQP 
family, the unique distribution in intracellular membrane 
vesicles in multiple types of renal epithelia indicated that 



AQP6 is not simply involved in transcellular fluid absorp- 
tion. These studies predicted that AQP6 participates in 
distinct physiologic function such as glomerular filtration, 
tubular endocytosis, and acid- base metabolism. 

[0295] 

[0296] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0297] Maj J.; Yang, B.; Umenishi, F.; Verkman, A. S. : Closely 
spaced tandem arrangement of AQP2, AQP5, and AQP6 
genes in a 27- kilobase segment at chromosome locus 
12ql3. Genomics 43: 387- 389, 1997. ; and 

[0298] Yasui, M.; Kwon, T.- H.; Knepper, M. A.; Nielsen, S.; Agre, 
P. : Aquaporin- 6: an intracellular vesicle water channel 
protein in renal epithelia. Proc. Nat. Acad. Sci. 96: 5808- 
5813, 1999. 

[0299] Further studies establishing the function and utilities of 
AQP6 are found in John Hopkins OMIM database record ID 
601383, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Archain 1 (ARCN1, 
Accession NP_001646.2) is another GAM25 target gene, 
herein designated TARGET GENE. ARCN1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 



mRNA encoded by ARCN1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ARCN1 BINDING 
SITE, designated SEQ ID: 17729, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0300] Another function of GAM25 is therefore inhibition of Ar- 
chain 1 (ARCN1, Accession NP.001646.2), a gene which 
plays a fundamental role in eukaryotic cell biology. Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ARCN1. 

[0301] jhe function of ARCN1 has been established by previous 
studies. Radice et al. (1995) identified a gene that maps 
approximately 50- kb telomeric to MLL (OMIM Ref. No. 
159555) in band llq23.3, a locus disrupted in certain 
leukemia- associated translocation chromosomes. A 200- 
kb genomic fragment from a YAC that includes MLL was 
used to screen a cDNA library of the R54;ll cell line which 
carries a translocation chromosome t(4;ll)(q21; q23). The 
cDNA sequence predicts a 511- amino acid protein which 
shares similarity with predicted proteins of unknown 



function from rice (Oryza sativa) and Drosophila. Because 
of this ancient conservation the authors proposed the 
name archain (ARCN1). Radice et al. (1995) detected 4- kb 
ARCN1 transcripts by Northern blot analysis in all tissues 
examined. The protein encoded by the ARCN1 gene, the 
coatomer protein delta- COP, probably plays a fundamen- 
tal role in eukaryotic cell biology. Tunnacliffe at al. 
(1996)demonstrated that it is conserved across diverse 
eukaryotes. Very close or identical matches were seen in 
rat and cow; highly significant matches were seen with 2 
plant species, A. thaliana (cress) and S. tuberosum (OMIM 
Ref. No. potato). Of particular biologic significance was 
the match with a sequence on yeast chromosome VI, from 
which Tunnacliffe et al. (1996) were able to determine the 
yeast archain gene and protein sequence. Unpublished 
data indicated that in situ hybridizations on mouse em- 
bryo sections showed archain transcripts throughout the 
whole animal. 

[0302] 

[0303] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0304] Radice, P.; Pensotti, V.; Jones, C; Perry, H.; Pierotti, M. A.; 



Tunnacliffe, A. : The human archain gene, ARCN1, has 
highly conserved homologs in rice and Drosophila. Ge- 
nomics 26: 101- 106, 1995. ; and 
[0305] Tunnacliffe, A.; van de Vrugt, H.; Pensotti, V.; Radice, P. : 
The coatomer protein delta- COP, encoded by the archain 
gene, is conserved across diverse eukaryotes. Mammalian 
Genome 7: 78. 

[0306] Further studies establishing the function and utilities of 
ARCN1 are found in John Hopkins OMIM database record 
ID 600820, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Ras homolog 
gene family, member f (in filopodia) (ARHF, Accession 
NP_061907.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. ARHF BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ARHF, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ARHF BINDING SITE, designated 
SEQ ID:8788, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0307] Another function of GAM25 is therefore inhibition of Ras 
homolog gene family, member f (in filopodia) (ARHF, Ac- 



cession NP_061907.1) .Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ARHF. 
[0308] Rho gtpase activating protein 1 (ARHGAP1, Accession 

NP_004299.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. ARHGAP1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by ARHGAP1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ARHGAP1 BINDING SITE, des- 
ignated SEQ ID: 13340, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0309] Another function of GAM25 is therefore inhibition of Rho 
gtpase activating protein 1 (ARHGAP1, Accession 
NP.004299.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ARHGAP1. 

[0310] ARPP-19 (Accession NP_006619.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. ARPP-19 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by ARPP-19, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ARPP-19 BINDING SITE, designated SEQ ID: 15452, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[031 1] Another function of GAM25 is therefore inhibition of 

ARPP-19 (Accession NP_006619.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ARPP-19. 

[03 12 ] ART 5 (Accession NP.443 750.2) is another GAM25 target 
gene, herein designated TARGET GENE. ART 5 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ART 5, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ART5 BIND- 
ING SITE, designated SEQ ID:5997, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0313] Another function of GAM25 is therefore inhibition of ART5 
(Accession NP_443750.2) .Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with ART5. 
[0314] Ankyrin repeat and socs box-containing 16 (ASB16, Ac- 
cession NP_543139.4) is another GAM25 target gene, 
herein designated TARGET GENE. ASB16 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by ASB16, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ASB16 BINDING SITE, 
designated SEQ ID:7753, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0315] Another function of GAM25 is therefore inhibition of 

Ankyrin repeat and socs box-containing 16 (ASB16, Ac- 
cession NP.543139.4) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ASB16. 

[03 1 6] ASE-1 (Accession NP_036231.1) is another GAM25 target 
gene, herein designated TARGET GENE. ASE-1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ASE-1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of ASE-1 BIND- 
ING SITE, designated SEQ ID:17464, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0317] Another function of GAM25 is therefore inhibition of ASE- 
1 (Accession NP_036231.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ASE-1. 

[03 1 8] ATF7IP2 (Accession NP.079273.1) is another GAM 2 5 tar- 
get gene, herein designated TARGET GENE. ATF7IP2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ATF7IP2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ATF7IP2 
BINDING SITE, designated SEQ ID:17594, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[0319] Another function of GAM25 is therefore inhibition of 

ATF7IP2 (Accession NP_079273.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ATF7IP2. 

[0320] Atpase, na+/k+ transporting, beta 2 polypeptide 



(ATP1B2, Accession NP_001669.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. ATP1B2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ATP1B2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ATP1B2 
BINDING SITE, designated SEQ ID:9693, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[0321] Another function of GAM25 is therefore inhibition of At- 
pase, na+/k+ transporting, beta 2 polypeptide (ATP1B2, 
Accession NP_001669.1), a gene which catalyzes the hy- 
drolysis of ATP coupled with the exchange of Na +/K+ 
ions across the plasma membrane. Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ATP1B2. 

[0322] The function of ATP1B2 has been established by previous 
studies. In the mouse, Malo et al. (1990) mapped the 
beta- 2 subunit of sodium- potassium- ATPase to chro- 
mosome 11 in a segment that is conserved on the peri- 
centromeric region of human chromosome 17. Thus, Malo 
et al. (1990) speculated that the human ATP1B2 gene is 



on the proximal short arm or pericentric area of chromo- 
some 17. By somatic cell hybrid analysis, Hsieh et al. 
(1990) demonstrated that the gene is indeed located on 
human chromosome 17 and confirmed the assignment to 
mouse chromosome 11, They referred to the gene as 
AMOG (adhesion molecule on glia). The adhesion 
molecule on glia is an integral membrane glycoprotein of 
MW 45- 50 K that is expressed by glial cells and mediates 
granule neuron migration along Bergmann glial cells in 
the developing cerebellum. The cDNA sequence of the 
mouse gene (Pagliusi et al., 1989) shows structural simi- 
larity to the beta subunit of Na,K- ATPase (ATP1B1; 
182330). This enzyme consists of 2 subunits: a catalytic 
alpha subunit and a beta subunit of unknown function. 
Like ATP1B1, AMOG is molecularly associated with the al- 
pha subunit and influences its catalytic activity. AMOG 
may be the same as what is referred to here as ATP1B2. 
Another beta- isoform gene expressed primarily in brain 
was isolated by Martin- Vasallo et al. (1989); its sequence 
is 97% identical to that for AMOG (Gloor et al., 1990). By 
study of recombinant inbred strains, Hsieh et al. (1990) 
placed the Amog locus close to the genes for zinc finger 
protein- 3 (OMIM Ref. No. 194480) and the asialoglyco- 



protein receptor (108360, 108361) in a region of mouse 
chromosome 11 that is homologous to human 17p. 

[0323] 

[0324] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0325] cioor, S.; Antonicek, H.; Sweadner, K. J.; Pagliusi, S.; 
Frank, R.; Moos, M.; Schachner, M. : The adhesion 
molecule on glia (AMOG) is a homologue of the beta sub- 
unit of the Na,K- ATPase.J. Cell Biol. 110: 165- 174, 
1990. ; and 

[0326] Martin- Vasallo, P.; Dackowski, P.; Emanuel, J. R.; Leven- 
son, R. : Identification of a putative isoform of the Na,K- 
ATPase beta subunit: primary structure and tissue- spe- 
cific expression. 

[0327] Further studies establishing the function and utilities of 
ATP1B2 are found in John Hopkins OMIM database record 
ID 182331, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.ATP6VlA 
(Accession NP_001681.2) is another GAM25 target gene, 
herein designated TARGET GENE. ATP6V1A BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by ATP6V1A, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ATP6V1A 
BINDING SITE, designated SEQ ID:12374, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[0328] Another function of GAM25 is therefore inhibition of 

ATP6V1A (Accession NP.001681.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ATP6V1A. 

[0329] Atpase, class i, type 8b, member 2 (ATP8B2, Accession 

XP.290875.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. ATP8B2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ATP8B2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ATP8B2 BINDING SITE, desig- 
nated SEQ ID:4561, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[0330] Another function of GAM25 is therefore inhibition of At- 
pase, class i, type 8b, member 2 (ATP8B2, Accession 



XP_290875.1) . Accordingly, utilities of GAM25 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with ATP8B2. 

[0331] udp-gal:betaglcnac beta 1,3-galactosyltransferase, 

polypeptide 3 (B3GALT3, Accession NP_003772.1) is an- 
other GAM25 target gene, herein designated TARGET 
GENE. B3GALT3 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by B3GALT3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of B3GALT3 BIND- 
ING SITE, designated SEQ ID:20124, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0332] Another function of GAM25 is therefore inhibition of Udp- 
gahbetaglcnac beta 1,3-galactosyltransferase, polypeptide 
3 (B3GALT3, Accession NP_003772.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
B3GALT3. 

[0333] udp-gal:betaglcnac beta 1,4- galactosyltransferase, 

polypeptide 5 (B4GALT5, Accession NP_004767.1) is an- 



other GAM25 target gene, herein designated TARGET 
GENE. B4GALT5 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
B4GALT5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of B4GALT5 BINDING SITE, designated 
SEQ ID: 15509, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0334] Another function of GAM25 is therefore inhibition of Udp- 
gahbetaglcnac beta 1,4- galactosyltransferase, polypep- 
tide 5 (B4GALT5, Accession NP_004767.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with B4GALT5. 

[0335] Bcl2-associated athanogene 5 (BAG5, Accession 

NP_004864.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. BAG 5 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by BAG5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BAG5 BINDING SITE, designated 



SEQ ID: 14301, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0336] Another function of GAM25 is therefore inhibition of 
Bcl2-associated athanogene 5 (BAG5, Accession 
NP_004864.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BAG 5. 

[0337] bhd (Accession NP.659434.2) is another GAM 2 5 target 
gene, herein designated TARGET GENE. BHD BINDING 
SITE1 and BHD BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by BHD, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of BHD BINDING SITE1 and BHD 
BINDING SITE2, designated SEQ ID:11559 and SEQ 
ID: 19921 respectively, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0338] Another function of GAM25 is therefore inhibition of BHD 
(Accession NP_659434.2) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BHD. 



[0339] Bcl2/adenovirus elb 19kda interacting protein 2 (BNIP2, 
Accession NP_004321.1) is another GAM25 target gene, 
herein designated TARGET GENE. BNIP2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by BNIP2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of BNIP2 BINDING SITE, 
designated SEQ ID:20177, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0340] Another function of GAM25 is therefore inhibition of 

Bcl2/adenovirus elb 19kda interacting protein 2 (BNIP2, 
Accession NP_004321.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BNIP2. 

[03 41 ] BRIP1 (Accession NP.114432.1) is another GAM25 target 
gene, herein designated TARGET GENE. BRIP1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by BRIP1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of BRIP1 BIND- 



ING SITE, designated SEQ ID:11243, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0342] Another function of GAM 2 5 is therefore inhibition of BRIP1 
(Accession NP_114432.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BRIP1. 

[0343] Butyrophilin, subfamily 3, member al (BTN3A1, Accession 
NP.008979.2) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. BTN3A1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by BTN3A1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of BTN3A1 BINDING SITE, desig- 
nated SEQ ID: 17690, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0344] Another function of GAM25 is therefore inhibition of Buty- 
rophilin, subfamily 3, member al (BTN3A1, Accession 
NP_008979.2) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BTN3A1. 



[0345] C14orf53 (Accession XP.058620.2) is another GAM25 tar- 
get gene, herein designated TARGET GENE. C14orf53 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by C14orf53, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orf53 BINDING SITE, designated SEQ ID:16501, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0346] Another function of GAM25 is therefore inhibition of 

C14orf53 (Accession XP_058620.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C14orf53. 

[0347] Chromosome 1 open reading frame 24 (Clorf24, Acces- 
sion NP_443 198.1) is another GAM25 target gene, herein 
designated TARGET GENE. Clorf24 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by Clorf24, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
Clorf24 BINDING SITE, designated SEQ ID: 14976, to the 



nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0348] Another function of GAM25 is therefore inhibition of 

Chromosome 1 open reading frame 24 (Clorf24, Acces- 
sion NP.443198.1) . Accordingly, utilities of GAM25 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorf24. 

[0349] Chromosome 1 open reading frame 34 (Clorf34, Acces- 
sion XP_027172.1) is another GAM25 target gene, herein 
designated TARGET GENE. Clorf34 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by Clorf34, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of Clorf34 BIND- 
ING SITE, designated SEQ ID:4034, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0350] Another function of GAM25 is therefore inhibition of 

Chromosome 1 open reading frame 34 (Clorf34, Acces- 
sion XP.027172.1) . Accordingly, utilities of GAM 2 5 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorf34. 



[0351] C3F (Accession NP.005759.2) is another GAM25 target 

gene, herein designated TARGET GENE. C3F BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C3F, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C3F BINDING 
SITE, designated SEQ ID:12542, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0352] Another function of GAM25 is therefore inhibition of C3F 
(Accession NP.005759.2) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C3F. 

[0353] C4orf9 (Accession XP_035572.1) is another GAM25 target 
gene, herein designated TARGET GENE. C4orf9 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by C4orf9, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C4orf9 BIND- 
ING SITE, designated SEQ ID:4561, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 



designated SEQ ID:206. 

[0354] Another function of GAM25 is therefore inhibition of 

C4orf9 (Accession XP_035572.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C4orf9. 

[0355] C6orfl65 (Accession NP_849145.1) is another GAM 2 5 tar- 
get gene, herein designated TARGET GENE. C6orfl65 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by C6orfl65, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C6orfl65 BINDING SITE, designated SEQ ID:5162, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0356] Another function of GAM25 is therefore inhibition of 

C6orfl65 (Accession NP.849145.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C6orfl65. 

[0357] C6orf5 (Accession NP.056339.2) is another GAM 2 5 target 
gene, herein designated TARGET GENE. C6orf5 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by C6orf5, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C6orf5 BIND- 
ING SITE, designated SEQ ID:11730, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0358] Another function of GAM25 is therefore inhibition of 

C6orf5 (Accession NP_056339.2) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C6orf5. 

[0359] Complement component 7 (C7, Accession NP_000578.1) 
is another GAM25 target gene, herein designated TARGET 
GENE. C7 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by C7, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of C7 BINDING SITE, designated SEQ ID:17349, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[0360] Another function of GAM25 is therefore inhibition of 

Complement component 7 (C7, Accession NP_000578.1) . 
Accordingly, utilities of GAM25 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with C7. 

[0361] Chromosome 9 open reading frame 9 (C9orf9, Accession 
NP_061829.2) is another GAM25 target gene, herein des- 
ignated TARGET GENE. C9orf9 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by C9orf9, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of C9orf9 BINDING SITE, designated 
SEQ ID:5324, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0362] Another function of GAM25 is therefore inhibition of 

Chromosome 9 open reading frame 9 (C9orf9, Accession 
NP_061829.2) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C9orf9. 

[0363] Calneuron 1 (CALN1, Accession NP_113656.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
CALN1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by CALN1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of CALN1 BINDING SITE, designated SEQ ID:5444, to the 
nucleotide sequence of CAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[0364] Another function of GAM25 is therefore inhibition of Cal- 
neuron 1 (CALN1, Accession NP_113656.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CALN1. 

[0365] Calcium modulating ligand (CAMLG, Accession 

NP_001736.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. CAMLG BINDING SITE1 and CAMLG 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by CAMLG, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CAMLG 
BINDING SITE1 and CAMLG BINDING SITE2, designated SEQ 
ID: 17054 and SEQ ID: 15900 respectively, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[0366] Another function of GAM25 is therefore inhibition of Cal- 
cium modulating ligand (CAMLG, Accession 



NP_001736.1), a gene which is likely involved in the mo- 
bilization of calcium as a result of the tcr/cd3 complex in- 
teraction. Accordingly, utilities of GAM25 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with CAMLG. 
[0367] The function of CAMLG has been established by previous 
studies. Calcium- modulating cyclophilin ligand was dis- 
covered by Bram and Crabtree (1994) in a 2- hybrid 
screen for signaling molecules that interact with cy- 
clophilin B (OMIM Ref. No. 123841). It appears to be in- 
volved in the regulation of calcium signaling to T lympho- 
cytes and other cells. The murine gene, symbolized Caml, 
was localized by interspecific backcross analysis of the 
middle of chromosome 13. By fluorescence in situ hy- 
bridization, Bram et al. (1996) localized the human 
CAMLG gene to chromosome 5q23, a region known to be 
syntenic to mouse chromosome 13. 

[0368] 

[0369] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0370] Bram, R. J.; Crabtree, G. R. : Calcium signalling in T cells 
stimulated by a cyclophilin B- binding protein. Nature 



371: 355- 358, 1994. ; and 

[0371] Bram, R. J.; Valentine, V.; Shapiro, D. N.; Jenkins, N. A.; 
Gilbert, D. J.; Copeland, N. G. : The gene for calcium- 
modulating cyclophilin ligand (CAMLG) is located on hu- 
man chromosome 5. 

[0372] Further studies establishing the function and utilities of 
CAMLG are found in John Hopkins OMIM database record 
ID 601118, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chemokine 
(c-c motif) ligand 22 (CCL22, Accession NP.002981.2) is 
another GAM25 target gene, herein designated TARGET 
GENE. CCL22 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by CCL22, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CCL22 BINDING SITE, designated SEQ 
ID:11778, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0373] Another function of GAM25 is therefore inhibition of 
Chemokine (c-c motif) ligand 22 (CCL22, Accession 
NP_002981.2) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with CCL22. 

[° 374 ] Cd209 antigen (CD209, Accession NP_066978.1) is an- 
other GAM25 target gene, herein designated TARGET 
GENE. CD209 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
CD209, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CD209 BINDING SITE, designated 
SEQ ID: 18420, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0375] Another function of GAM25 is therefore inhibition of 

Cd209 antigen (CD209, Accession NP_066978.1), a gene 
which may play an important role in the CD4- indepen- 
dent association of HIV with cells. Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CD209. 

[0376] The function of CD209 has been established by previous 
studies. DCs capture microorganisms that enter peripheral 
mucosal tissues, and then migrate to secondary lymphoid 
organs, where they present these in antigenic form to 
resting T cells, thus initiating adaptive immune responses. 
Geijtenbeek et al. (2000) described the properties of DC- 



SIGN, which is highly expressed on DCs present in mu- 
cosal tissues and binds to the HIV- 1 envelope glycopro- 
tein gpl20. DCSIGN does not function as a receptor for 
viral entry into DCs but instead promotes efficient infec- 
tion in trans of cells that express CD4 and chemokine re- 
ceptors. Geijtenbeek et al. (2000) proposed that DCSIGN 
efficiently captures HIV- 1 in the periphery and facilitates 
its transport to secondary lymphoid organs rich in T cells, 
to enhance infection in trans of these target cells. The 
binding of the human immunodeficiency virus (HIV) enve- 
lope glycoprotein gpl20 to the cell surface receptor CD4 
(OMIM Ref. No. 186940) had been considered a primary 
determinant of viral tropism. A number of cell types, how- 
ever, can be infected by the virus, or bind gpl20, in the 
absence of CD4 expression. Human placenta had been 
identified as a tissue that binds gpl20 in a CD4- inde- 
pendent manner. By expression cloning, Curtis et al. 
(1992) screened a placenta cDNA library and isolated a 
cDNA (clone 11) encoding a gpl20- binding protein unre- 
lated to CD4. The 1.3- kb cDNA predicts a 404- amino 
acid protein with a calculated molecular mass of 45,775 
Da. The gpl20- binding protein is organized into 3 do- 
mains: an N- terminal cytoplasmic and hydrophobic re- 



gion, a set of tandem repeats (7 complete and 1 incom- 
plete), and a C- terminal domain with homology to C- 
type (calcium- dependent) lectins. A type II membrane 
orientation (N- terminal cytoplasmic) was predicted both 
by the cDNA sequence and by the reactivity of C- terminal 
peptide- specific antiserum with the surface of clone 11- 
transfected cells. Native and recombinant gpl20 and 
whole virus bound transfected cells. Gpl20 binding was 
high affinity (Kd, 1.3 to 1.6 nM) and was inhibited by 
mannan, D- mannose, and L- fucose; once bound, gpl20 
was internalized rapidly. These data demonstrated that 
the gpl20- binding protein is a membrane- associated 
mannose- binding lectin. Curtis et al. (1992) suggested 
that proteins of this type may play an important role in 
the CD4- independent association of HIV with cells. 

[0377] 

[0378] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0379] Geijtenbeek, T. B. H.; Kwon, D. S.; Torensma, R.; van Vliet, 
S. J.; van Duijnhoven, G. C. F.; Middel, J.; Cornelissen, I. L. 
M. H. A.; Nottet, H. S. L. M.; KewalRamani, V. N.; Littman, 
D. R.; Figdor, C. G.; van Kooyk, Y. : DC- SIGN, a dendritic 



cell- specific HIV- 1- binding protein that enhances 
trans- infection of T cells. Cell 100: 587- 597, 2000. ; 
and 

[0380] Curtis, B. M.; Scharnowske, S.; Watson, A.J. : Sequence 

and expression of a membrane- associated C- type lectin 
that exhibits CD4- independent binding of human im- 
munodeficiency virus enve. 

[0381] Further studies establishing the function and utilities of 
CD209 are found in John Hopkins OMIM database record 
ID 604672, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cd34 antigen 
(CD34, Accession NP.001764.1) is another CAM25 target 
gene, herein designated TARGET GENE. CD34 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by CD34, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CD34 BIND- 
ING SITE, designated SEQ ID:18308, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0382] Another function of GAM25 is therefore inhibition of Cd34 
antigen (CD34, Accession NP_001764.1), a gene which is 



a monomeric cell surface antigen that is selectively ex- 
pressed on human hematopoietic progenitor cells. Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CD34. 

[0383] The function of CD34 has been established by previous 
studies. CD34 is a monomeric cell surface antigen with a 
molecular mass of approximately 110 kD that is selec- 
tively expressed on human hematopoietic progenitor cells. 
In the hands of Sutherland et al. (1988), partial amino acid 
analysis of highly purified CD34 antigen revealed no sig- 
nificant sequence similarity with any previously described 
structures. Sequential immunoprecipitation and Western 
blot analysis indicated that this antigen is not a member 
of the leukosialin/sialophorin family, despite the fact that 
these molecules share several structural similarities. 

[0384] Animal model experiments lend further support to the 

function of CD34. To analyze the involvement of CD34 in 
hematopoiesis, Cheng et al. (1996) produced both embry- 
onic stem (ES) cells in mice null for the expression of this 
mucin. Analysis of yolk sac- like hematopoietic develop- 
ment in embryoid bodies derived from CD34- null ES cells 
showed a significant delay in both erythroid and myeloid 



differentiation that could be reversed by transfection of 
the mutant ES cells with CD34 constructs expressing ei- 
ther a complete or truncated cytoplasmic domain. In spite 
of these diminished embryonic hematopoietic progenitor 
numbers, the CD34- null mice developed normally, and 
the hematopoietic profile of adult blood appeared typical. 
However, the colony- forming activity of hematopoietic 
progenitors derived from both bone marrow and spleen 
was significantly reduced in adult CD34- deficient ani- 
mals. 

[0385] it is appreciated that the abovementioned animal model 
for CD34 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[0386] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0387] Cheng, J.; Baumhueter, S.; Cacalano, C; Carver- Moore, 

K.; Thibodeaux, H.; Thomas, R.; Broxmeyer, H. E.; Cooper, 
S.; Hague, N.; Moore, M.; Lasky, L. A. : Hematopoietic de- 
fects in mice lacking the sialomucin CD34. Blood 87: 479- 
490, 1996. ; and 

[0388] Sutherland, D. R.; Watt, S. M.; Dowden, C; Karhi, K.; 



Baker, M. A.; Greaves, M. F.; Smart, J. E. : Structural and 
partial amino acid sequence analysis of the human 
hemopoietic progenito. 
[0389] Further studies establishing the function and utilities of 

CD34 are found in John Hopkins OMIM database record ID 
142230, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cell division cycle 
2-like 2 (CDC2L2, Accession NP_296370.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
CDC2L2 BINDING SITE is a target binding site found in the 
5 X untranslated region of multiple transcripts of mRNA 
encoded by CDC2L2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CDC2L2 BINDING SITE, desig- 
nated SEQ ID:9240, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[0390] Another function of GAM25 is therefore inhibition of Cell 
division cycle 2-like 2 (CDC2L2, Accession NP_296370.1) . 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CDC2L2. 



[039 1 ] CDCP1 (Accession NP.073753.3) is another GAM 2 5 target 
gene, herein designated TARGET GENE. CDCP1 BINDING 
SITE1 and CDCP1 BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by CDCP1, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CDCP1 BINDING SITE1 
and CDCP1 BINDING SITE2, designated SEQ ID:14151 and 
SEQ ID: 19953 respectively, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0392] Another function of GAM25 is therefore inhibition of 

CDCP1 (Accession NP_073753.3) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDCP1. 

[0393] Cadherin 1, type 1, e-cadherin (epithelial) (CDH1, Acces- 
sion NP_004351.1) is another GAM25 target gene, herein 
designated TARGET GENE. CDH1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CDH1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of CDH1 BINDING SITE, designated 
SEQ ID:2489, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0394] Another function of GAM25 is therefore inhibition of Cad- 
herin 1, type 1, e-cadherin (epithelial) (CDH1, Accession 
NP_004351.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CDH1. 

[0395] Cadherin 17, li cadherin (liver-intestine) (CDH17, Acces- 
sion NP_004054.2) is another GAM25 target gene, herein 
designated TARGET GENE. CDH17 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CDH17, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CDH17 BINDING SITE, designated 
SEQ ID:3901, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0396] Another function of GAM25 is therefore inhibition of Cad- 
herin 17, li cadherin (liver-intestine) (CDH17, Accession 
NP_004054.2), a gene which may have a role in the mor- 
phological organization of liver and intestine and involved 
in intestinal peptide transport. Accordingly, utilities of 



GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDH17. 
[0397] The function of CDH17 has been established by previous 
studies. The first step in oral absorption of many medi- 
cally important peptide- based drugs, such as beta- lac- 
tam antibiotics, is mediated by an intestinal proton- de- 
pendent peptide transporter. Dantzig et al. (1994) identi- 
fied a monoclonal antibody that blocked uptake of the 
beta- lactam cephalexin by human cells. By screening an 
expression library with this antibody, the authors isolated 
cDNAs encoding a protein that they designated 'human 
peptide transporter- 1,' or HPT1. Sequence analysis re- 
vealed that the predicted 832- amino acid protein shares 
several structural features with the cadherin superfamily 
of calcium- dependent cell- cell adhesion proteins. See 
603006. Like the cadherins, HPT1 contains an extracellu- 
lar region with conserved motifs and a transmembrane 
domain. However, HPT1 lacks the cytoplasmic domain 
found in other cadherins. Using immunohistochemical 
staining, Dantzig et al. (1994) localized HPT1 along the 
gastrointestinal tract and the pancreatic ducts, but not in 
kidney, lung, or several other tissues. Mammalian cells 
expressing HPT1 showed consistently higher cephalexin 



uptake activity than controls. Uptake was dependent on an 
inwardly directed proton gradient. 

[0398] 

[0399] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0400] Dantzig, A. H.; Hoskins, J.; Tabas, L. B.; Bright, S.; Shep- 
ard, R. L; Jenkins, I. L; Duckworth, D. C; Sportsman, J. R.; 
Mackensen, D.; Rosteck, P. R.Jr.; Skatrud, P. L. : Associa- 
tion of intestinal peptide transport with a protein related 
to the cadherin superfamily. Science 264: 430- 433, 
1994. ; and 

[040 1 ] Kremmidiotis, C; Baker, E.; Crawford, J.; Eyre, H.J.; Nah- 
miasj.; Callen, D. F. : Localization of human cadherin 
genes to chromosome regions exhibiting cancer- related 
loss of heteroz. 

[0402] Further studies establishing the function and utilities of 
CDH17 are found in John Hopkins OMIM database record 
ID 603017, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Carbohydrate 
(chondroitin) synthase 1 (CHSY1, Accession NP_055733.2) 
is another GAM25 target gene, herein designated TARGET 
GENE. CHSY1 BINDING SITE is a target binding site found 



in the 3 X untranslated region of mRNA encoded by 
CHSY1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CHSY1 BINDING SITE, designated 
SEQ ID: 14947, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0403] Another function of GAM25 is therefore inhibition of Car- 
bohydrate (chondroitin) synthase 1 (CHSY1, Accession 
NP.055733.2) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CHSY1. 

[0404] cold autoinflammatory syndrome 1 (CIAS1, Accession 

NP.004886.2) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. CIAS1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by CIAS1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CIAS1 BINDING SITE, designated 
SEQ ID:2330, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0405] Another function of GAM25 is therefore inhibition of Cold 



autoinflammatory syndrome 1 (CIAS1, Accession 
NP_004886.2), a gene which may mediate protein- pro- 
tein interactions; contains a leucine rich repeat and there- 
fore may be associated with Familial cold autoinflamma- 
tory syndrome, muckle- wells syndrome. Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of Familial cold autoinflammatory syndrome, 
muckle- wells syndrome, and of other diseases and clini- 
cal conditions associated with CIAS1. 
[0406] The function of CIAS1 has been established by previous 
studies. In a positional cloning effort to identify the gene 
mutated in familial cold autoinflammatory syndrome and 
Muckle- Wells syndrome, both of which map to lq44, 
Hoffman et al. (2001) cloned and characterized the CIAS1 
gene, so named for 'cold- induced autoinflammatory syn- 
drome.' The full- length cDNA corresponds to a 9- exon 
gene encoding an open reading frame of 3,105 basepairs 
with 2 potential start codons in exon 1, with the second 
start codon meeting more Kozak criteria, and a stop 
codon at exon 9. Northern blot analysis identified a broad 
mRNA band of approximately 4 kb expressed at a low 
level in peripheral blood leukocytes; little or no expres- 
sion was detectable in other tissues. Further analysis re- 



vealed extensive alternative splicing of exons 4 through 8 
that resulted in mRNAs ranging from 3,315 to 4,170 bp, 
consistent with the Northern blot analysis. The predicted 
protein encoded by the first splice form of CIAS1 (exons 
1- 3, 5, and 7- 9), called cryopyrin, consists of 920 amino 
acids with a size of 105.7 kD and a PI of 6.16. The protein 
sequence contains several distinct motifs including a pyrin 
domain in the amino terminus (amino acids 13 through 
83), a central nucleotide- binding site (NACHT subfamily) 
domain in exon 3 (amino acids 217 to 533), and a C- ter- 
minal leucine- rich repeat domain containing 7 leucine- 
rich repeats (amino acids 697 through 920). No nuclear 
localization signals were identified and no clear trans- 
membrane regions were found. The largest protein poten- 
tially encoded by the 9 exons of CIAS1 consists of 1,034 
amino acids with a size of 117.9 kD and 11 C- terminal 
leucine- rich repeats. Hoffman et al. (2001) suggested 
that cryopyrin is a signaling protein involved in the regu- 
lation of apoptosis. Dode et al. (2002) identified CIAS1 
mutations, all located in exon 3, in 9 unrelated families 
with MWS and in 3 unrelated families with familial cold ur- 
ticaria (FCU), originating from France, England, and Alge- 
ria. Five mutations were novel. The R260W mutation 



(606416.0005) was identified in 2 families with MWS and 
in 2 families with FCU, of different ethnic origins, thereby 
demonstrating that a single CIAS1 mutation may cause 
both syndromes. This result indicated that modifier genes 
are involved in determining either an MWS or an FCU phe- 
notype. The finding of the G569R mutation 

(606416.0006) in asymptomatic individuals further em- 
phasized the importance of a modifier gene (or genes) in 
determining disease phenotype. The authors suggested 
that identification of modifiers was likely to have signifi- 
cant therapeutic implications for these severe diseases. 

[0407] 

[0408] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0409] Dode, C; Le Du, N.; Cuisset, L; Letourneur, F.; Berthelot, 
J.- M.; Vaudour, C; Meyrier, A.; Watts, R. A.; Scott, D. G. I.; 
Nicholls, A.; Granel, B.; Frances, C.; Garcier, F.; Edery, P.; 
Boulinguez, S.; Domergues, J.- P.; Delpech, M.; Grateau, 
G. : New mutations of CIAS1 that are responsible for 
Muckle- Wells syndrome and familial cold urticaria: a 
novel mutation underlies both syndromes. Am. J. Hum. 
Genet. 70: 1498- 1506, 2002. ; and 



[0 41 0] Hoffman, H. M.; Mueller, J. L; Broide, D. H.; Wanderer, A. 
A.; Kolodner, R. D. : Mutation of a new gene encoding a 
putative pyrin- like protein causes familial cold autoin- 
flammatory syn. 

[0411] Further studies establishing the function and utilities of 

CIAS1 are found in John Hopkins OMIM database record ID 
606416, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. CIP29 (Accession 
NP_115740.3) is another GAM25 target gene, herein des- 
ignated TARGET GENE. CIP29 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CIP29, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CIP29 BINDING SITE, designated 
SEQ ID: 12541, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0412] Another function of GAM25 is therefore inhibition of 

CIP29 (Accession NP_115740.3) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CIP29. 

[0413] Cytoskeleton associated protein 2 (CKAP2, Accession 

NP_060674.2) is another GAM25 target gene, herein des- 



ignated TARGET GENE. CKAP2 BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by CKAP2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CKAP2 BINDING SITE, designated 
SEQ ID:6323, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0414] Another function of GAM25 is therefore inhibition of Cy- 
toskeleton associated protein 2 (CKAP2, Accession 
NP_060674.2) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CKAP2. 

[0415] c-type (calcium dependent, carbohydrate-recognition do- 
main) lectin, superfamily member 12 (CLECSF12, Acces- 
sion NP_072092.2) is another GAM25 target gene, herein 
designated TARGET GENE. CLECSF12 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by CLECSF12, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CLECSF12 BIND- 
ING SITE, designated SEQ ID:18038, to the nucleotide se- 



quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0416] Another function of GAM25 is therefore inhibition of C- 
type (calcium dependent, carbohydrate-recognition do- 
main) lectin, superfamily member 12 (CLECSF12, Acces- 
sion NP.072092.2), a gene which is a pattern- recognition 
receptor . Accordingly, utilities of GAM25 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with CLECSF12. 

[0417] The function of CLECSF12 has been established by previ- 
ous studies. Yokota et al. (2001) cloned human dectin- 1 
using degenerative PCR amplification of mRNA isolated 
from dendritic cells and subsequent cDNA cloning. The 
human dectin- 1 gene encodes a polypeptide of 247 
amino acids, 3 amino acids longer than the mouse pro- 
tein. Dectin- 1 contains an immunoreceptor tyrosine- 
based activation motif within the cytoplasmic domain. Hu- 
man dectin- 1 mRNA is expressed predominantly in pe- 
ripheral blood leukocytes and preferentially by dendritic 
cells. The mRNA encodes a 33- kD glycoprotein. In human 
epidermis, the protein is expressed selectively by Langer- 
hans cells, which are an epidermal subset of dendritic 
cells. A truncated form of dectin- 1 RNA encodes a 



polypeptide lacking almost the entire neck domain, which 
is required for accessibility of the carbohydrate recogni- 
tion domain to ligands. Truncated dectin is produced by 
alternative splicing. Brown and Gordon (2001) identified 
dectin- 1 as a beta- glucan receptor present on 
macrophages. In contrast to its reported specificity for 
dendritic cells (Yokota et al. (2001), Brown and Gordon 
(2001)) found that dectin- 1 was expressed in every 
macrophage population examined and in more tissues 
than was previously reported with the highest expression 
being in the liver, lung, and thymus. Brown and Gordon 
(2001) found that dectin- 1 is a pattern- recognition re- 
ceptor that recognizes a variety of beta- 1,3- linked and 
beta- 1,6- linked glucans from fungi and plants. Dectin- 
1 did not recognize monosaccharides or carbohydrates 
with different linkages. Laminarin and glucan phosphate, 
a structurally defined immunologically active beta- glu- 
can, were the most effective inhibitors; both bind to the 
beta- glucan receptor on monocytes and macrophages. 
Soluble recombinant dectin- 1 stimulates the proliferation 
of T lymphocytes (Ariizumi et al. (2000)). In a whole- cell 
binding assay, binding of T cells to NIH 3T3 cells express- 
ing dectin- 1 was not inhibited by beta- glucans. There- 



fore, Brown and Gordon (2001) concluded that dectin- 1 
has 2 ligand binding sites: one that recognizes an en- 
dogenous ligand on T cells, and another for exogenous 
carbohydrates. 

[0418] 

[0419] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0420] Ariizumi, K.; Shen, C- L; Shikano, S.; Xu, S.; Ritter, R., Ill; 
Kumamoto, T.; Edelbaum, D.; Morita, A.; Bergstresser, P. 
R.; Takashima, A. : Identification of a novel, dendritic cell- 
associated molecule, dectin- 1, by subtractive cDNA 
cloning. J. Biol. Chem. 275: 20157- 20167, 2000. ; and 

[0421] Brown, G. D.; Gordon, S. : A new receptor for beta- glu- 
cans. Nature 413: 36- 37, 2001. 

[0422] Further studies establishing the function and utilities of 
CLECSF12 are found in John Hopkins OMIM database 
record ID 606264, and in cited publications listed in Table 
5, which are hereby incorporated by reference. 2', 3'-cyclic 
nucleotide 3' phosphodiesterase (CNP, Accession 
NP_149124.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. CNP BINDING SITE is a target bind- 
ing site found in the 3 X untranslated region of mRNA en- 



coded by CNP, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CNP BINDING SITE, designated SEQ 
ID:16430, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0423] Another function of GAM25 is therefore inhibition of 

2 , ,3 , -cyclic nucleotide 3' phosphodiesterase (CNP, Acces- 
sion NP_149124.1), a gene which can link tubulin to 
membranes and may regulate cytoplasmic microtubule 
distribution. Accordingly, utilities of GAM25 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with CNP. 

[0424] The function of CNP has been established by previous 
studies. Cyclic nucleotide phosphodiesterase is a useful 
marker of myelin. CNPase is a membrane- bound enzyme 
found at high concentrations in central nervous system 
myelin and in the outer segments of photoreceptors in the 
retina (Vogel and Thompson, 1988). Two proteins with 
CNP activity are known to exist in brain and lymphoid tis- 
sues. They appear to be the products of distinct but re- 
lated mRNA species. Kurihara et al. (1990) showed that 
the 2 gene products can arise by translation of 2 mRNAs 



alternatively spliced from a single transcript. In bovine 
and human brain, there appears to be a single species of 
mRNA (Vogel and Thompson, 1988), and the bovine brain 
and retinal forms of the enzyme appear to be identical in 
sequence Bifulco et al. (2002) demonstrated that CNP is 
firmly associated with tubulin (OMIM Ref. No. 602529) 
from brain tissue and thyroid cells. They showed that CNP 
acts as a microtubule- associated protein in promoting 
microtubule assembly. This activity was found to reside in 
the C terminus of the enzyme. The authors concluded that 
CNP is a membrane- bound microtubule- associated pro- 
tein that can link tubulin to membranes and may regulate 
cytoplasmic microtubule distribution 

[0425] 

[0426] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0427] Vogel, U. S.; Thompson, R.J. : Molecular structure, local- 
ization, and possible functions of the myelin- associated 
enzyme 2- prime, 3- prime- cyclic nucleotide 3- prime- 
phosphodiesterase. J. Neurochem. 50: 1667- 1677, 1988. 
; and 

[0428] Bifulco, M.; Laezza, C; Stingo, S.; Wolff, J. : 2- prime,3- 



prime- cyclic nucleotide 3- prime- phosphodiesterase: a 
membrane- bound, microtubule- associated protein and 
membrane anchor for tub. 

[0429] Further studies establishing the function and utilities of 
CNP are found in John Hopkins OMIM database record ID 
123830, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Component of 
oligomeric golgi complex 3 (COG3, Accession 
NP_113619.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. COG3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by COG3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of COG3 BINDING SITE, designated 
SEQ ID: 12970, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0430] Another function of GAM25 is therefore inhibition of 

Component of oligomeric golgi complex 3 (COG3, Acces- 
sion NP_113619.1), a gene which is critical for the struc- 
ture and function of the Golgi apparatus. Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with C0G3. 

[0431] The function of COG3 has been established by previous 
studies. Multiprotein complexes are key determinants of 
Golgi apparatus structure and its capacity for intracellular 
transport and glycoprotein modification. Several com- 
plexes have been identified, including the Golgi transport 
complex (GTC), the LDLC complex, which is involved in 
glycosylation reactions, and the SEC34 complex, which is 
involved in vesicular transport. These 3 complexes are 
identical and have been termed the conserved oligomeric 
Golgi (COG) complex, which includes COG3 (Ungar et al., 
2002). By SDS- PAGE analysis of bovine brain cytosol, Un- 
gar et al. (2002) identified the 8 subunits of the COG 
complex. Immunofluorescence microscopy demonstrated 
that COG1 (LDLB; 606973) colocalizes with COG7 (OMIM 
Ref. No. 606978), as well as with COG3 and COG5 (OMIM 
Ref. No. 606821), with a Golgi marker in a perinuclear 
distribution. Immunoprecipitation analysis showed that all 
COG subunits interact with COG2 (LDLC; 606974). Ungar 
et al. (2002) concluded that the COG complex is critical 
for the structure and function of the Golgi apparatus and 
can influence intracellular membrane trafficking 

[0432] 



[0433] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0434] Suvorova, E. S.; Kurten, R. C; Lupashin, V. V. : Identifica- 
tion of a human orthologue of Sec34p as a component of 
the cis- Golgi vesicle tethering machinery. J. Biol. Chem. 
276: 22810- 22818, 2001. ; and 

[0435] Ungarj Oka, T.; Brittle, E. E.; Vasile, E.; Lupashin, V. V.; 
Chatterton, J. E.; Heuser, J. E.; Krieger, M.; Waters, M. G. : 
Characterization of a mammalian Golgi- localized protein 
c. 

[0436] Further studies establishing the function and utilities of 

COG3 are found in John Hopkins OMIM database record ID 
606975, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Collectin sub-family 
member 12 (COLEC12, Accession NP_110408.2) is an- 
other GAM25 target gene, herein designated TARGET 
GENE. COLEC12 BINDING SITE is a target binding site 
found in the 3^ untranslated region of multiple transcripts 
of mRNA encoded by COLEC12, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of COLEC12 BIND- 



ING SITE, designated SEQ ID:583, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0437] Another function of GAM25 is therefore inhibition of Col- 
lects sub-family member 12 (COLEC12, Accession 
NP_110408.2) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COLEC12. 

[0438] Coxl5 homolog, cytochrome c oxidase assembly protein 
(yeast) (COX15, Accession NP.510870.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
COX15 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by COX15, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of COX15 BINDING SITE, designated 
SEQ ID:907, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0439] Another function of GAM25 is therefore inhibition of 

Coxl5 homolog, cytochrome c oxidase assembly protein 
(yeast) (COX15, Accession NP_510870.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with COX15. 

[° 44 °] Carboxypeptidase a4 (CPA4, Accession NP_057436.1) is 
another GAM25 target gene, herein designated TARGET 
GENE. CPA4 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by CPA4, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CPA4 BINDING SITE, designated SEQID:11559, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0441] Another function of GAM 2 5 is therefore inhibition of Car- 
boxypeptidase a4 (CPA4, Accession NP_057436.1) . Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CPA4. 

[0442] c PLA2delta (Accession XP_208820.2) is another GAM 2 5 
target gene, herein designated TARGET GENE. cPLA2delta 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by cPLA2delta, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of cPLA2delta BINDING SITE, desig- 
nated SEQ ID:75 13, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[0443] Another function of GAM25 is therefore inhibition of 

cPLA2delta (Accession XP_208820.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
cPLA2delta. 

[0444] c PLA2delta (Accession NP_828848.1) is another GAM25 
target gene, herein designated TARGET GENE. cPLA2delta 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by cPLA2delta, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of cPLA2delta BINDING SITE, desig- 
nated SEQ ID:7513, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[0445] Another function of GAM25 is therefore inhibition of 

cPLA2delta (Accession NP_828848.1) . Accordingly, utili- 



ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
cPLA2delta. 

[0446] cleavage and polyadenylation specific factor 2, lOOkda 

(CPSF2, Accession XP.029311.2) is another GAM 2 5 target 
gene, herein designated TARGET GENE. CPSF2 BINDING 
SITE1 and CPSF2 BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by CPSF2, 
corresponding to target binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CPSF2 BINDING SITE1 and CPSF2 BINDING 
SITE2, designated SEQ ID:7665 and SEQ ID:4882 respec- 
tively, to the nucleotide sequence of GAM25 RNA, herein 
designated GAM RNA, also designated SEQ ID:206. 

[0447] Another function of GAM25 is therefore inhibition of 

Cleavage and polyadenylation specific factor 2, lOOkda 
(CPSF2, Accession XP.029311.2) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CPSF2. 

[0448] CRB3 (Accession NP_777378.1) is another GAM25 target 
gene, herein designated TARGET GENE. CRB3 BINDING 
SITE is a target binding site found in the 5 X untranslated 



region of multiple transcripts of mRNA encoded by CRB3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CRB3 BINDING SITE, designated SEQID:16619, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0449] Another function of GAM 2 5 is therefore inhibition of CRB3 
(Accession NP.777378.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CRB3. 

[0450] Cartilage associated protein (CRTAP, Accession 

NP_006362.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. CRTAP BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CRTAP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CRTAP BINDING SITE, designated 
SEQ ID: 18797, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0451] Another function of GAM25 is therefore inhibition of Car- 
tilage associated protein (CRTAP, Accession 



NP_006362.1), a gene which is a novel developmentally 
regulated chick embryo protein. Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CRTAP. 
[0452] The function of CRTAP has been established by previous 
studies. Castagnola et al. (1997) isolated a mouse Crtap 
cDNA from a subtracted library specific for mRNAs highly 
expressed in hypertrophic chondrocytes compared to pro- 
liferating and early differentiating chondrocytes. Using a 
mouse Crtap clone to screen a human fetal brain cDNA li- 
brary, Tonachini et al. (1999) identified human CRTAP 
cDNA clones. Human CRTAP encodes a deduced 401- 
amino acid protein with a a putative signal peptide of 26 
amino acids. CRTAP contains 2 potential N- glycosylation 
signals. CRTAP shares 89% amino acid sequence identity 
with mouse Crtap and 51% identity with the chick ho- 
molog. The mouse and human genes contain a C- termi- 
nal region of approximately 120 amino acids not present 
in the chick protein Using Northern blot analysis of human 
tissues, Tonachini et al. (1999) detected 2- kb and 4- kb 
CRTAP transcripts in brain, heart, kidney, lung, small in- 
testine, and skeletal muscle. In all tissues except brain, 
the 2- kb transcript was more abundant. Using immuno- 



histochemistry, the authors detected CRTAP expression in 
articular chondrocytes. In mouse, Morello et al. (1999) de- 
tected 3 Crtap transcripts in a range of tissues, including 
all mouse embryonic cartilages. In chick, Castagnola et al. 
(1997) detected a single Crtap transcript in a broad range 
of embryonic tissues with the strongest expression in the 
developing cartilage. They detected expression in the ex- 
tracellular matrix of the forming cartilage surrounding the 
notochord, the developing sclera, the sphenoid and 
mandibular cartilage, the long bone cartilage, and the de- 
veloping sternal cartilage 

[0453] 

[0454] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0455] Castagnola, P.; Gennari, M.; Morello, R.; Tonachini, L; 

Marin, O.; Gaggero, A.; Cancedda, R. : Cartilage associated 
protein (CASP) is a novel developmentally regulated chick 
embryo protein. J. Cell Sci. 110: 1351- 1359, 1997. ; and 

[0456] Morello, R.; Tonachini, L; Monticone, M.; Viggiano, L; 
Rocchi, M.; Cancedda, R.; Castagnola, P. : cDNA cloning, 
characterization and chromosome mapping of Crtap en- 
coding the mouse carti. 



[0457] Further studies establishing the function and utilities of 
CRTAP are found in John Hopkins OMIM database record 
ID 605497, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Casein kinase 
2, alpha prime polypeptide (CSNK2A2, Accession 
NP_001887.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. CSNK2A2 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by CSNK2A2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CSNK2A2 BINDING SITE, des- 
ignated SEQ ID: 19142, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0458] Another function of GAM25 is therefore inhibition of Ca- 
sein kinase 2, alpha prime polypeptide (CSNK2A2, Acces- 
sion NP_001887.1), a gene which catalyzes the phospho- 
rylation of serine or threonine residues in proteins. Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CSNK2A2. 

[0459] The function of CSNK2A2 has been established by previ- 



ous studies. Phosphorylation of the human p53 protein 
(OMIM Ref. No. 191170) at ser392 is responsive to ultra- 
violet (UV) but not gamma irradiation. Keller et al. (2001) 
identified and purified a mammalian UV- activated protein 
kinase complex that phosphorylates ser392 in vitro. This 
kinase complex contains CK2 and the chromatin tran- 
scriptional elongation factor FACT, a heterodimer of 
SPT16 (OMIM Ref. No. 605012) and SSRP1 (OMIM Ref. No. 
604328). In vitro studies showed that FACT alters the 
specificity of CK2 in the complex such that it selectively 
phosphorylates p53 over other substrates, including ca- 
sein. In addition, phosphorylation by the kinase complex 
was found to enhance p53 activity. These results provided 
a potential mechanism for p53 activation by UV irradiation 
Doray et al. (2002) demonstrated that the Colgi- local- 
ized, gamma- ear- containing adenosine diphosphate ri- 
bosylation factor- binding proteins (CGA1, 606004 and 
GGA3, 606006) and the coat protein adaptor protein- 1 
(AP- 1) complex (see OMIM Ref. No. AP1G2, 603534) 
colocalize in clathrin- coated buds of the trans- Golgi 
networks of mouse L cells and human HeLa cells. Binding 
studies revealed a direct interaction between the hinge 
domains of the GGAs and the gamma- ear domain of AP- 



1. Further, AP- 1 contained bound casein kinase- 2 that 
phosphorylated GGA1 and GGA3, thereby causing autoin- 
hibition. Doray et al. (2002) demonstrated that this au- 
toinhibition could induce the directed transfer of mannose 
6- phosphate receptors (see OMIM Ref. No. 154540) from 
the GGAs to AP- 1. Mannose 6- phosphate receptors that 
were defective in binding to GGAs were poorly incorpo- 
rated into adaptor protein complex containing clathrin 
coated vesicles. Thus, Doray et al. (2002) concluded that 
GGAs and the AP- 1 complex interact to package man- 
nose 6- phosphate receptors into AP- 1- containing 
coated vesicles 

[0460] Animal model experiments lend further support to the 
function of CSNK2A2. To determine the functional and 
developmental role of protein kinase casein kinase II, Xu 
et al. (1999) used homologous recombination to disrupt 
the gene encoding Csnk2a2 in transgenic mice. They 
found that Csnk2a2 is preferentially expressed in late 
stages of spermatogenesis, and male mice in which 
Csnk2a2 has been disrupted are infertile, with oligosper- 
mia and globozoospermia ('round- headed spermatozoa'). 
This was the first demonstration of the unique role for a 
Ck2 isoform in development. The primary spermatogenic 



defect in the Csnk2a2 - /- testis is a specific abnormality 
of anterior head shaping of elongating spermatids; this is 
the first defined gene that regulates sperm head morpho- 
genesis. As the germ cells differentiate, they are capable 
of undergoing chromatin condensation, although many 
abnormal cells are deleted through apoptosis or Sertoli 
cell phagocytosis. The few that survived to populate the 
epididymis exhibited head abnormalities similar to those 
described in human globozoospermia; thus, Csnk2a2 may 
be a candidate gene for inherited abnormalities of sperm 
morphogenesis 

[0461] it is appreciated that the abovementioned animal model 
for CSNK2A2 is acknowledged by those skilled in the art 
as a scientifically valid animal model, as can be further 
appreciated from the publications sited hereinbelow. 

[0462] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0463] D oray, B.; Ghosh, P.; Griffith, J.; Geuze, H.J.; Kornfeld, S. : 
Cooperation of GGAs and AP- 1 in packaging MPRs at the 
trans- Golgi network. Science 297: 1700- 1703, 2002. ; 
and 

[0464] Xu, X.; Toselli, P. A.; Russell, L D.; Seldin, D. C. : Globo- 



zoospermia in mice lacking the casein kinase II alpha- 
prime catalytic subunit. Nature Genet. 23: 118- 121, 
1999. 

[0465] Further studies establishing the function and utilities of 
CSNK2A2 are found in John Hopkins OMIM database 
record ID 115442, and in cited publications listed in Table 
5, which are hereby incorporated by reference. CTEN 
(Accession NP_116254.3) is another GAM25 target gene, 
herein designated TARGET GENE. CTEN BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by CTEN, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CTEN BINDING SITE, 
designated SEQ ID:9806, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0466] Another function of GAM25 is therefore inhibition of CTEN 
(Accession NP_116254.3) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CTEN. 

[0467] chemokine (c-x-c motif) ligand 16 (CXCL16, Accession 

NP_071342.1) is another GAM25 target gene, herein des- 



ignated TARGET GENE. CXCL16 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CXCL16, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CXCL16 BINDING SITE, desig- 
nated SEQ ID:3618, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[0468] Another function of GAM25 is therefore inhibition of 

Chemokine (c-x-c motif) ligand 16 (CXCL16, Accession 
NP.071342.1), a gene which induces calcium mobiliza- 
tion. Accordingly, utilities of GAM25 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CXCL16. 

[0469] The function of CXCL16 has been established by previous 
studies. Using a 2- step EST database search in which pu- 
tative transcripts were scanned for the occurrence of 
functional patterns, Matloubian et al. (2000) identified a 
cDNA encoding a CXC chemokine that they termed 
CXCL16. The predicted 273- amino acid CXCL16 protein, 
which is 49% identical to the 246- amino acid mouse se- 
quence, contains a non- glu/leu/arg (ELR) motif- contain- 



ing CXC chemokine domain, a mucin- like spacer region, 
a transmembrane domain, and a cytoplasmic tail with a 
potential tyrosine phosphorylation and SH2 protein- bind- 
ing site. CXCL16 was the first transmembrane CXC 
chemokine identified; CX3CL1 (SCYD1; 601880), which 
also has a mucin- like spacer region, was the only other 
known transmembrane chemokine. Northern blot analysis 
of mouse and human tissues detected a 2.2- kb CXCL16 
transcript in spleen, lymph nodes, Peyer patches, lung, 
kidney, small intestine, and thymus, with weak expression 
in heart and liver and no expression in brain and bone 
marrow. Flow cytometry and Western blot analysis 
demonstrated expression of an approximately 60- kD 
glycosylated cell- surface protein as well as a cell super- 
natant 35- kD soluble protein. Flow cytometry of cells 
from mouse tissues indicated that CXCL16 is found on 
CD11C (ITGAX; 151510)- positive splenic and lymph node 
dendritic cells; this expression was increased after injec- 
tion with lipopolysaccharide. Immunohistochemical analy- 
sis showed that CXCL16 is expressed in T- cell areas of 
the splenic white pulp, lymph nodes, the thymus medulla, 
and, interestingly, in the splenic red pulp. No staining was 
observed in B- cell areas. After injection of inflammatory 



mediators, expression was enhanced in T- cell zones and, 
more prominently, in splenic red pulp. Chemotaxis assays 
found that CXCL16 induced a strong chemotactic re- 
sponse in activated CD8 T cells. In addition, CXCL16 in- 
duced calcium mobilization. Expression cloning of mouse 
Cxcll6 identified a protein with 71% amino acid identity to 
human BONZO (OMIM Ref. No. 605163), which Matloubian 
et al. (2000) renamed CXCR6. Human and mouse cells ex- 
pressing CXCR6 showed a strong chemotactic response to 
CXCL16 but not to other chemokines. The authors con- 
cluded that CXCL16 and CXCR6 probably function in in- 
teractions between dendritic cells and T cells and in regu- 
lating T- cell migration in the splenic red pulp. 
Macrophages endocytose oxidized low density lipoprotein 
(OxLDL) by a receptor- mediated mechanism. By expres- 
sion cloning from a phorbol ester- stimulated THP- 1 cell 
library, Shimaoka et al. (2000) isolated a cDNA encoding 
SRPSOX (scavenger receptor that binds phophatidylserine 
and oxidized lipoprotein). The deduced 254- amino acid 
type I transmembrane protein is identical to the CXCL16 
protein reported by Matloubian et al. (2000) except that 
SRPSOX differs by 2 residues and lacks the N- terminal 19 
amino acids. Cells expressing SRPSOX bound to 



phophatidylserine- coated plates; this binding could be 
inhibited by OxLDL. Scatchard analysis confirmed that 
SRPSOX is a specific receptor for OxLDL but not LDL or 
acetyl- LDL. Fluorescence microscopy demonstrated 
OxLDL uptake in SRPSOX- expressing cells. Immunoblot 
analysis showed that SRPSOX is expressed as a 30- kD 
protein in human and mouse macrophages. Northern blot 
analysis revealed differentiation- inducible expression of 
1.8- and 2.5- kb transcripts in macrophages. 

[0470] 

[0471] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[O 472 ] Matloubian, M.; David, A.; Engel, S.; Ryan, J. E.; Cyster, J. 
G. : A transmembrane CXC chemokine is a ligand for HIV- 
coreceptor Bonzo. Nature Immun. 1: 298- 304, 2000. ; 
and 

[0473] shimaoka, T.; Kume, N.; Minami, M.; Hayashida, K.; 

Kataoka, H.; Kita, T.; Yonehara, S. : Molecular cloning of a 

novel scavenger receptor for oxidized low density 

lipoprotein, SR- PSOX. 
[0474] Further studies establishing the function and utilities of 

CXCL16 are found in John Hopkins OMIM database record 



ID 605398, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. CYCS 
(Accession NP_061820.1) is another GAM25 target gene, 
herein designated TARGET GENE. CYCS BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by CYCS, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CYCS BINDING SITE, 
designated SEQ ID: 18428, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0475] Another function of GAM25 is therefore inhibition of CYCS 
(Accession NP_061820.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CYCS. 

[0476] Chromosome y open reading frame 15b (CYorfl5B, Ac- 
cession NP_115965.1) is another GAM25 target gene, 
herein designated TARGET GENE. CYorfl5B BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by CYorfl5B, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of CYorfl5B 
BINDING SITE, designated SEQ ID:7001, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[0477] Another function of GAM25 is therefore inhibition of 

Chromosome y open reading frame 15b (CYorfl5B, Ac- 
cession NP_115965.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CYorfl5B. 

[0478] Cytochrome p450, subfamily i (aromatic compound-in- 

ducible), polypeptide 2 (CYP1A2, Accession NP.000752.1) 
is another GAM25 target gene, herein designated TARGET 
GENE. CYP1A2 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
CYP1A2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CYP1A2 BINDING SITE, designated 
SEQ ID: 1202, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0479] Another function of GAM25 is therefore inhibition of Cy- 
tochrome p450, subfamily i (aromatic compound-in- 
ducible), polypeptide 2 (CYP1A2, Accession 



NP_000752.1), a gene which intervenes in an NADPH- de- 
pendent electron transport pathway, and therefore may be 
associated with Porphyria cutanea tarda. Accordingly, util- 
ities of GAM25 include diagnosis, prevention and treat- 
ment of Porphyria cutanea tarda, and of other diseases 
and clinical conditions associated with CYP1A2. 
[0480] The function of CYP1A2 has been established by previous 
studies. PI- 450 (CYP1A1; 108330) and P3- 450 are 2 
members of the dioxin- inducible P450 gene family. 
Jaiswal et al. (1987) determined the cDNA (3,064 bp) and 
protein (515 residues; M(r) = 58,294) sequences of P3- 
450. They showed by study of somatic cell hybrids that 
both the P3- 450 and the PI- 450 loci reside on human 
chromosome 15. In the mouse and hamster, the 2 genes 
are located near the equivalent of the mannosephosphate 
isomerase (MPI) locus (OMIM Ref. No. 154550). The same 
may be true in man; MPI is located in the region 15q22- 
qter. The 2 CYP1 genes are within 25 kb of each other and 
probably are not separated by other genes (Nebert, 1988). 
The enzyme involved in O- deethylation of phenacetin is 1 
of 9 forms of cytochrome P- 450 that have been purified 
to electrophoretic homogeneity from human liver micro- 
somes (Guengerich et al., 1986). Phenacetin O- deethy- 



lase differs from another cytochrome P- 450 enzyme that 
shows genetic polymorphism, debrisoquine 4- hydroxy- 
lase (OMIM Ref. No. 124030), in molecular mass, amino 
acid composition, catalytic activity, and immunochemical 
properties. Butler et al. (1989) reviewed the evidence that 
phenacetin O- deethylase, otherwise known as P450(PA), 
is the product of the CYP1A2 gene. Devonshire et al. 
(1983) demonstrated a genetic polymorphism for 
phenacetin O- deethylation, with 5 to 10% of the popula- 
tion deficient in this activity. Cigarette smoking has been 
shown to increase microsomal phenacetin O- deethylase 
activity (Sesardic et al., 1988). Butler et al. (1989) reported 
that human hepatic microsomal caffeine 3- demethyla- 
tion, the initial major step in caffeine biotransformation in 
humans, is selectively catalyzed by this cytochrome P- 
450. Estimation of caffeine 3- demethylation activity in 
humans may be useful in the characterization of arylamine 
N- oxidation phenotypes and in the assessment of 
whether or not the hepatic levels of this cytochrome, as 
affected by environmental or genetic factors, contribute to 
interindividual differences in susceptibility to arylamine- 
induced cancers. Smokers have been demonstrated to 
have increased rates of caffeine disposition, with plasma 



half lives one- half that of nonsmokers. Furthermore, 
rates of caffeine metabolism vary between individuals, as 
caffeine half- life values ranging from 1.5 to 9.5 hours 
have been reported. Buters et al. (1996) showed that in 
mice the clearance of caffeine is determined primarily by 
CYP1A2. 

[0481] 

[0482] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[°483] Butler, M. A.; Iwasaki, M.; Guengerich, F. P.; Kadlubar, F. F. 
: Human cytochrome P- 450(PA) (P- 450IA2), the 
phenacetin O- deethylase, is primarily responsible for the 
hepatic 3- demethylation of caffeine and N- oxidation of 
carcinogenic arylamines. Proc. Nat. Acad. Sci. 86: 7696- 
7700, 1989. ; and 

[0484] Christiansen, L; Bygum, A.; Jensen, A.; Thomsen, K.; 

Brandrup, F.; Horder, M.; Petersen, N. E. : Association be- 
tween CYP1A2 polymorphism and susceptibility to por- 
phyria cutanea tarda. 

[0485] Further studies establishing the function and utilities of 
CYP1A2 are found in John Hopkins OMIM database record 
ID 124060, and in cited publications listed in Table 5, 



which are hereby incorporated by reference. Cytochrome 
p450, subfamily iib (phenobarbital-inducible), polypeptide 
6 (CYP2B6, Accession NP_000758.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. CYP2B6 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by CYP2B6, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CYP2B6 BINDING SITE, designated SEQ ID:6624, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[0486] Another function of GAM25 is therefore inhibition of Cy- 
tochrome p450, subfamily iib (phenobarbital-inducible), 
polypeptide 6 (CYP2B6, Accession NP_000758.1), a gene 
which oxidizes a variety of structurally unrelated com- 
pounds, including steroids, fatty acids, and xenobiotics. 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CYP2B6. 

[0487] The function of CYP2B6 has been established by previous 
studies. Thum and Borlak (2000) investigated the gene 
expression of major human cytochrome P450 genes in 



various regions of explanted hearts from 6 patients with 
dilated cardiomyopathy and 1 with transposition of the 
arterial trunk and 2 samples of normal heart. mRNA for 
cytochrome 2B6 was predominantly expressed in the right 
ventricle. A strong correlation between tissue- specific 
gene expression and enzyme activity was found. Thum 
and Borlak (2000) concluded that their findings showed 
that expression of genes for cytochrome P450 monoox- 
genases and verapamil metabolism are found predomi- 
nantly in the right side of the heart, and suggested that 
this observation may explain the lack of efficacy of certain 
cardioselective drugs. Using a cloned cDNA that codes for 
a human ortholog of the phenobarbital- inducible cy- 
tochrome P450IIB subfamily in rodents, Santisteban et al. 
(1988) localized the CYP2B gene family to 19cen- ql3.3 
by Southern blot hybridization to DNA extracted from a 
panel of human- rodent somatic cell hybrids. Miles et al. 
(1988) established the chromosomal localization of the 
CYP2B gene subfamily to be 19ql2- ql3.2, close to the 
location of CYP2A (OMIM Ref. No. 123960), by Southern 
blot analysis of human- rodent somatic cell hybrids. 

[0488] 

[0489] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[° 49 °] Santisteban, I.; Povey, S.; Shephard, E. A.; Phillips, I. R. : 
The major phenobarbital- inducible cytochrome P- 450 
gene subfamily (P450IIB) mapped to the long arm of hu- 
man chromosome 19. Ann. Hum. Genet. 52: 129- 135, 
1988. ; and 

[0491] Thum, T.; Borlak, J. : Gene expression in distinct regions 
of the heart. Lancet 355: 979- 983, 2000. 

[0492] Further studies establishing the function and utilities of 
CYP2B6 are found in John Hopkins OMIM database record 
ID 605059, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. CYP51A1 
(Accession NP_000777.1) is another GAM25 target gene, 
herein designated TARGET GENE. CYP51A1 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by CYP51A1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CYP51A1 
BINDING SITE, designated SEQ ID:17115, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 



[0493] Another function of GAM25 is therefore inhibition of 

CYP51A1 (Accession NP_000777.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CYP51A1. 

[0494] Cytochrome p450, subfamily viiib (sterol 

12-alpha-hydroxylase), polypeptide 1 (CYP8B1, Accession 
NP_004382.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. CYP8B1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CYP8B1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CYP8B1 BINDING SITE, desig- 
nated SEQ ID: 10741, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0495] Another function of GAM25 is therefore inhibition of Cy- 
tochrome p450, subfamily viiib (sterol 
12-alpha-hydroxylase), polypeptide 1 (CYP8B1, Accession 
NP_004382.1), a gene which functions in bile acid biosyn- 
thesis. Accordingly, utilities of GAM25 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CYP8B1. 



[0496] The function of CYP8B1 has been established by previous 
studies. Zhang and Chiang (2001) showed that hepatocyte 
nuclear factor- 4- alpha (HNF4A; 600281) strongly acti- 
vates CYP8B1 promoter activity, whereas CYP7A pro- 
moter- binding factor (CPF, or NR5A2; 604453) has much 
less effect. The promoter activities were strongly re- 
pressed by bile acid. EMSA and site- directed mutagenesis 
analysis indicated that HNF4A, CPF, and the bile acid re- 
sponse element have overlapping binding sites in CYP8B1. 
Mammalian 2- hybrid analysis demonstrated interaction 
of HNF4A with the small heterodimer partner (SHP; 
604630). Functional analysis determined that SHP re- 
presses HNF4A- induced CYP8B1 transcription. Zhang and 
Chiang (2001) concluded that bile acids repress human 
CYP8B1 transcription by reducing the transactivation ac- 
tivity of HNF4A through the interaction of HNF4A with SHP 
and a reduction of HNF4A expression in liver. Gafvels et 
al. (1999) obtained cDNAs encoding human and mouse 
CYP8B1. The deduced 501- amino acid human CYP8B1 
protein is approximately 75% identical to the mouse and 
rabbit proteins. It contains a hydrophobic, membrane- 
spanning N terminus and conserved oxygen- binding, 
steroidogenic, and heme- binding segments. Northern 



blot analysis revealed expression of a 3.9- kb CYP8B1 
transcript in liver. In mouse, expression was restricted to 
liver. 

[0497] 

[0498] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0499] Gafvels, M.; Olin, M.; Chowdhary, B. P.; Raudsepp, T.; An- 
dersson, U.; Persson, B.;Jansson, M.; Bjorkhem, I.; Eggert- 
sen, G. : Structure and chromosomal assignment of the 
sterol 12- alpha- hydroxylase gene (CYP8B1) in human 
and mouse: eukaryotic cytochrome P- 450 gene devoid of 
introns. Genomics 56: 184- 196, 1999. ; and 

[0500] Zhang, M.; Chiang, J. Y. L. : Transcriptional regulation of 
the human sterol 12- alpha- hydroxylase gene (CYP8B1): 
roles of hepatocyte nuclear factor 4- alpha in mediating 
bile acid repre. 

[0501] Further studies establishing the function and utilities of 
CYP8B1 are found in John Hopkins OMIM database record 
ID 602172, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Debranching 
enzyme homolog 1 (s. cerevisiae) (DBR1, Accession 
NP_057300.1) is another GAM 2 5 target gene, herein des- 



ignated TARGET GENE. DBR1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DBR1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DBR1 BINDING SITE, designated 
SEQ ID: 19169, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0502] Another function of GAM25 is therefore inhibition of De- 
branching enzyme homolog 1 (s. cerevisiae) (DBR1, Ac- 
cession NP_057300.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DBR1. 

[0503] Density-regulated protein (DENR, Accession XP_113714.2) 
is another GAM25 target gene, herein designated TARGET 
GENE. DENR BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by DENR, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DENR BINDING SITE, 
designated SEQ ID:3444, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 



SEQID:206. 

[0504] Another function of GAM25 is therefore inhibition of Den- 
sity-regulated protein (DENR, Accession XP_113714.2) . 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with DENR. 

[0505] Density-regulated protein (DENR, Accession 

NP.003668.2) is another GAM25 target gene, herein des- 
ignated TARGET GENE. DENR BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by DENR, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of DENR 
BINDING SITE, designated SEQ ID:3444, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[0506] Another function of GAM25 is therefore inhibition of Den- 
sity-regulated protein (DENR, Accession NP_003668.2) . 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with DENR. 

[0507] DKFZP434B044 (Accession NP_1 13664.1) is another 



GAM25 target gene, herein designated TARGET GENE. DK- 
FZP434B044 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by DK- 
FZP434B044, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434B044 BINDING SITE, des- 
ignated SEQ ID:5045, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0508] Another function of GAM25 is therefore inhibition of DK- 
FZP434B044 (Accession NP.113664.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434B044. 

[0509] DKFZp434C0923 (Accession NP_060068.1) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 
FZp434C0923 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp434C0923, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434C0923 BINDING SITE, 



designated SEQ ID:3728, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0510] Another function of GAM25 is therefore inhibition of DK- 
FZp434C0923 (Accession NP_060068.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434C0923. 

[0511] DKFZP434D146 (Accession NP.056410.2) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 
FZP434D146 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by DK- 
FZP434D146, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434D146 BINDING SITE, des- 
ignated SEQ ID: 10108, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0512] Another function of GAM25 is therefore inhibition of DK- 
FZP434D146 (Accession NP.056410.2) . Accordingly, util- 
ities of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



DKFZP434D146. 
[0513] DKFZp434E2220 (Accession NP_060082.1) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 
FZp434E2220 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by DK- 
FZp434E2220, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp434E2220 BINDING SITE, 
designated SEQ ID:17183, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0514] Another function of GAM 2 5 is therefore inhibition of DK- 
FZp434E2220 (Accession NP_060082.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434E2220. 

[0515] DKFZP434F0318 (Accession NP_110444.1) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 
FZP434F0318 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP434F0318, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434F0318 BINDING SITE, des- 
ignated SEQ ID: 14934, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0516] Another function of GAM25 is therefore inhibition of DK- 
FZP434F0318 (Accession NP_110444.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434F0318. 

[0517] DKFZp547H025 (Accession NP_064546.1) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 
FZp547H025 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by DK- 
FZp547H025, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp547H025 BINDING SITE, des- 
ignated SEQ ID: 10247, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0518] Another function of GAM25 is therefore inhibition of DK- 
FZp547H025 (Accession NP_064546.1) . Accordingly, util- 



ities of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp547H025. 
[0519] DKFZP564J0863 (Accession NP_056274.1) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 
FZP564J0863 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP564J0863, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP564J0863 BINDING SITE, des- 
ignated SEQ ID:2610, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0520] Another function of GAM25 is therefore inhibition of DK- 
FZP564J0863 (Accession NP_056274.1) . Accordingly, util- 
ities of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564J0863. 

[0521] DKFZP564O0523 (Accession NP_115496.1) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 
FZP564O0523 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 



FZP564O0523, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP564O0523 BINDING SITE, 
designated SEQ ID:6069, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0522] Another function of GAM25 is therefore inhibition of DK- 
FZP564O0523 (Accession NP_115496.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564O0523. 

[0523] DKFZP566I1024 (Accession NP_056226.1) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 
FZP566I1024 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by DK- 
FZP566I1024, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP566I1024 BINDING SITE, des- 
ignated SEQ ID:3248, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 



[0524] Another function of GAM 2 5 is therefore inhibition of DK- 
FZP566I1024 (Accession NP_056226.1) . Accordingly, util- 
ities of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP566I1024. 

[0525] DKFZp667B1218 (Accession NP_808881.1) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 
FZp667B1218 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp667B1218, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp667B1218 BINDING SITE, 
designated SEQ ID:19212, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0526] Another function of GAM25 is therefore inhibition of DK- 
FZp667B1218 (Accession NP_808881.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp667B1218. 

[0527] DKFZp667E0512 (Accession XP_117353.1) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 



FZp667E0512 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp667E0512, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp667E0512 BINDING SITE, 
designated SEQ ID:19169, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0528] Another function of GAM25 is therefore inhibition of DK- 
FZp667E0512 (Accession XP_117353.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp667E0512. 

[0529] DKFZp761B107 (Accession NP_775734.1) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 
FZp761B107 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by DK- 
FZp761B107, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp761B107 BINDING SITE, des- 
ignated SEQ ID:13045, to the nucleotide sequence of 



GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0530] Another function of GAM25 is therefore inhibition of DK- 
FZp761B107 (Accession NP.775734.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761B107. 

[0531] DKFZp761H039 (Accession NP_061181.1) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 
FZp761H039 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by DK- 
FZp761H039, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp761H039 BINDING SITE, des- 
ignated SEQ ID: 16380, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0532] Another function of GAM25 is therefore inhibition of DK- 
FZp761H039 (Accession NP_061181.1) . Accordingly, util- 
ities of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761H039. 



[0533] DKFZp761J139 (Accession NP_115656.1) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 
FZp761J139 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by DK- 
FZp761J139, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp761J139 BINDING SITE, des- 
ignated SEQ ID: 17889, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0534] Another function of GAM25 is therefore inhibition of DK- 
FZp761J139 (Accession NP_115656.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761J139. 

[0535] DKFZp762H185 (Accession XP.172976.2) is another 

GAM25 target gene, herein designated TARGET GENE. DK- 
FZp762H185 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp762H185, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of DKFZp762H185 BINDING SITE, des- 
ignated SEQ ID:18358, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0536] Another function of GAM25 is therefore inhibition of DK- 
FZp762H185 (Accession XP.172976.2) . Accordingly, util- 
ities of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp762H185. 

[0537] Down syndrome critical region gene 6 (DSCR6, Accession 
NP_061835.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. DSCR6 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by DSCR6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DSCR6 BINDING SITE, designated 
SEQ ID: 13892, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0538] Another function of GAM25 is therefore inhibition of 

Down syndrome critical region gene 6 (DSCR6, Accession 
NP_061835.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with DSCR6. 

[0539] DUSP18 (Accession NP.689724.2) is another GAM 2 5 tar- 
get gene, herein designated TARGET GENE. DUSP18 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by DUSP18, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of DUSP18 
BINDING SITE, designated SEQ ID:17445, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[0540] Another function of GAM25 is therefore inhibition of 

DUSP18 (Accession NP_689724.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DUSP18. 

[0541] EEF2K (Accession NP.037434.1) is another GAM25 target 
gene, herein designated TARGET GENE. EEF2K BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by EEF2K, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of EEF2K BIND- 
ING SITE, designated SEQ ID:1130, to the nucleotide se- 



quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0542] Another function of GAM25 is therefore inhibition of 

EEF2K (Accession NP_037434.1), a gene which phospho- 
rylates serine or threonine on the eukaryotic elongation 
factor- 2 and therefore may be associated with Systemic 
lupus erythematosus and cancer. Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
Systemic lupus erythematosus and cancer, and of other 
diseases and clinical conditions associated with EEF2K. 

[0543] The function of EEF2K has been established by previous 
studies. Using degenerate PCR primers based on worm 
and rabbit peptide sequences for Eef2k, followed by 5- 
prime and 3- prime RACE and RT- PCR on a glioma cell 
line, Ryazanov et al. (1997) obtained cDNAs encoding ro- 
dent and human EEF2K. The deduced 725- amino acid 
human protein is 90% identical to the rodent proteins. 
EEF2K lacks homology to other serine/threonine kinases 
or to other calmodulin- dependent kinases, apart from a 
glycine- rich loop that is part of the ATP- binding site. All 
EEF2K sequences contain a highly- conserved 200- 
residue catalytic domain. There is also a conserved C- 
terminal coiled- coil region. SDS- PAGE and functional 



analysis showed expression of a 100- kD protein whose 
activity was strictly calmodulin- dependent. Northern blot 
analysis revealed ubiquitous expression of a major 3.1- 
kb transcript and minor 6.1- and 2.5- kb transcripts. Ex- 
pression was particularly abundant in heart and skeletal 
muscle, suggesting that EEF2 phosphorylation may be 
particularly important in muscle. Arora et al. (2002) found 
that a majority of patients with systemic lupus erythe- 
matosus (SLE; 152700) have high titer anti- EEF2K anti- 
bodies capable of immunoprecipitating functional en- 
zyme. 

[0544] 

[0545] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0546] Ryazanov, A. C; Ward, M. D.; Mendola, C. E.; Pavur, K. S.; 
Dorovkov, M. V.; Wiedmann, M.; Erdjument- Bromage, H.; 
Tempst, P.; Parmer, T. C; Prostko, C. R.; Germino, F. J.; 
Hait, W. N. : Identification of a new class of protein ki- 
nases represented by eukaryotic elongation factor- 2 ki- 
nase. Proc. Nat. Acad. Sci. 94: 4884- 4889, 1997. ; and 

[0547] Aroraj s. ; Yang, J.- M.; Craft, J.; Hait, W. : Detection of 

anti- elongation factor 2 kinase (calmodulin- dependent 



protein kinase III) antibodies in patients with systemic lu- 
pus erythemato. 

[0548] Further studies establishing the function and utilities of 

EEF2K are found in John Hopkins OMIM database record ID 
606968, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Eh-domain contain- 
ing 2 (EHD2, Accession NP.055416.2) is another GAM25 
target gene, herein designated TARGET GENE. EHD2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by EHD2, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of EHD2 BIND- 
ING SITE, designated SEQ ID:7811, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0549] Another function of GAM25 is therefore inhibition of Eh- 
domain containing 2 (EHD2, Accession NP_055416.2) . 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with EHD2. 

[0550] ELP3 (Accession NP.060561.3) is another GAM25 target 

gene, herein designated TARGET GENE. ELP3 BINDING SITE 



is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by ELP3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ELP3 BINDING 
SITE, designated SEQ ID:4705, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[0551] Another function of GAM25 is therefore inhibition of ELP3 
(Accession NP.060561.3) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ELP3. 

[0552] ET(B)R-LP-2 (Accession NP_004758.2) is another GAM25 
target gene, herein designated TARGET GENE. ET(B)R-LP-2 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by ET(B)R-LP-2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig.8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ET(B)R-LP-2 BINDING SITE, designated SEQ ID:3185, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0553] Another function of GAM25 is therefore inhibition of 



ET(B)R-LP-2 (Accession NP.004758.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
ET(B)R-LP-2. 

[° 554 ] Ellis van creveld syndrome (EVC, Accession NP_055371.1) 
is another GAM25 target gene, herein designated TARGET 
GENE. EVC BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by EVC, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of EVC BINDING SITE, designated 
SEQ ID:6657, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0555] Another function of GAM25 is therefore inhibition of Ellis 
van creveld syndrome (EVC, Accession NP_055371.1) . Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with EVC. 

[0556] Ellis van creveld syndrome (EVC, Accession NP_714928.1) 
is another GAM25 target gene, herein designated TARGET 
GENE. EVC BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 



mRNA encoded by EVC, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of EVC BINDING SITE, designated 
SEQ ID:6657, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0557] Another function of GAM25 is therefore inhibition of Ellis 
van creveld syndrome (EVC, Accession NP_714928.1) . Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with EVC. 

[0558] Ecotropic viral integration site 5 (EVI5, Accession 

NP_005656.2) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. EVI5 BINDING SITE1 and EVI5 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by EVI5, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of EVI5 BINDING 
SITE1 and EVI5 BINDING SITE2, designated SEQ ID:19835 
and SEQ ID: 19191 respectively, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 



[0559] Another function of GAM25 is therefore inhibition of 
Ecotropic viral integration site 5 (EVI5, Accession 
NP_005656.2) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EVI5. 

[0560] Coagulation factor ii (thrombin) receptor-like 3 (F2RL3, 
Accession NP_003941.1) is another GAM 2 5 target gene, 
herein designated TARGET GENE. F2RL3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by F2RL3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of F2RL3 BINDING SITE, 
designated SEQ ID:18613, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0561] Another function of GAM25 is therefore inhibition of Co- 
agulation factor ii (thrombin) receptor-like 3 (F2RL3, Ac- 
cession NP_003941.1), a gene which Protease- activated 
receptor 4; G protein- coupled receptor that increases 
phosphoinositide hydrolysis. Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with F2RL3. 



[0562] The function of F2RL3 has been established by previous 

studies. Protease- activated receptors 1 (PARI; 187930), 2 
(PAR2; 600933), and 3 (PAR3; 601919) are members of a 
unique G protein- coupled receptor family. They are char- 
acterized by a tethered peptide ligand at the extracellular 
amino terminus that is generated by minor proteolysis. Xu 
et al. (1998) identified a partial cDNA sequence of a fourth 
member of this family, PAR4, in an expressed sequence 
tag (EST) database, and a full- length cDNA clone was iso- 
lated from a lymphoma Daudi cell cDNA library. The open 
reading frame coded for a 7- transmembrane domain 
protein of 385 amino acids with 33% amino acid sequence 
identity with PARI- 3. A putative protease cleavage site 
was identified within the extracellular amino terminus. 
Northern blot analysis showed that PAR4 mRNA is ex- 
pressed in a number of human tissues, with high levels 
being present in lung, pancreas, thyroid, testis, and small 
intestine. By fluorescence in situ hybridization, Xu et al. 
(1998) mapped the PAR4 gene to 19pl2. 

[0563] Animal model experiments lend further support to the 
function of F2RL3. Sambrano et al. (2001) demonstrated 
that platelets from Par4- deficient mice failed to change 
shape, mobilize calcium, secrete ATP, or aggregate in re- 



sponse to thrombin. 

[0564] it j S appreciated that the abovementioned animal model 
for F2RL3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[0565] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0566] xu, W.- F.; Andersen, H.; Whitmore, T. E.; Presnell, S. R.; 
Yee, D. P.; Ching, A.; Gilbert, T.; Davie, E. W.; Foster, D. C. 
: Cloning and characterization of human protease- acti- 
vated receptor 4. Proc. Nat. Acad. Sci. 95: 6642- 6646, 
1998. ; and 

[0567] sambrano, G. R.; Weiss, E. J.; Zheng, Y.- W.; Huang, W.; 

Coughlin, S. R. : Role of thrombin signalling in platelets in 
haemostasis and thrombosis. Nature 413: 74- 78, 2001. 

[0568] Further studies establishing the function and utilities of 
F2RL3 are found in John Hopkins OMIM database record 
ID 602779, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Coagulation 
factor iii (thromboplastin, tissue factor) (F3, Accession 
NP_001984.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. F3 BINDING SITE is a target binding 



site found in the 3 X untranslated region of mRNA encoded 
by F3, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of F3 BINDING SITE, designated SEQ 
ID:14357, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0569] Another function of GAM25 is therefore inhibition of Co- 
agulation factor iii (thromboplastin, tissue factor) (F3, Ac- 
cession NP_001984.1), a gene which functions in normal 
hemostasis. Accordingly, utilities of GAM25 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with F3. 

[0570] jhe function of F3 has been established by previous stud- 
ies. Factor III, a glycoprotein component of cell mem- 
branes, is an essential cofactor for factor VII- dependent 
activation of blood coagulation and activates the extrinsic 
pathway of blood coagulation in the presence of factor XII 
and calcium. It may be the primary physiologic initiator of 
blood coagulation. This may explain why factor III is the 
only protein in the coagulation pathway for which a con- 
genital deficiency has not been described. Carson et al. 
(1985) mapped F3 to lpter- p21 by study of somatic cell 



hybrids with a species- specific sensitive chromogenic as- 
say. Spicer et al. (1987) isolated cDNA clones for tissue 
factor. The amino acid sequence deduced from the nu- 
cleotide sequence of the cDNAs indicates that tissue fac- 
tor is synthesized as a higher molecular weight precursor 
with a leader sequence of 32 amino acids, while the se- 
quence of the mature protein suggests that there are 3 
distinct domains: extracellular (residues 1- 219), hy- 
drophobic (residues 220- 242), and cytoplasmic (residues 
243- 263). Scarpati et al. (1987) screened a human pla- 
centa cDNA library in lambda- gtll for expression of tis- 
sue factor antigens. Among 4 million recombinant clones 
screened, one that was positive expressed a protein that 
shares epitopes with authentic human brain tissue factor. 
The 1.1- kb cDNA insert encodes a peptide containing the 
N- terminal protein sequence of brain tissue factor. By 
means of this clone used in hybridization to flow- sorted 
human chromosomes, Scarpati et al. (1987) showed that 
the tissue factor gene is located on chromosome 1. 
Scarpati et al. (1987) used a RFLP to map factor 3 to prox- 
imal lp by multipoint linkage analysis with probes known 
to span that region. Judging by the location arrived at by 
somatic cell hybridization, the location of F3 may be in 



the region lp22- p21. By in situ hybridization, Kao et al. 

(1988) likewise mapped F3 to lp22- p21. Mackman et al. 

(1989) presented the complete sequence of the F3 gene. It 
is 12.4 kb long and has 6 exons separated by 5 introns. 
Mackman et al. (1990) concluded that the tissue factor 
promoter is relatively complex. Tissue factor (TF) is an in- 
tegral membrane glycoprotein that, when exposed to 
plasma, is a potent procoagulant. As stated earlier, it is 
believed to be the physiologic initiator of blood coagula- 
tion. Toomey et al. (1997) found that, in contrast to find- 
ings of earlier studies which showed that TF- null mouse 
embryos did not survive beyond midgestation, 14% of TF- 
deficient embryos from a hybrid background escaped this 
early mortality and survived to birth. On gross and micro- 
scopic inspection, these late gestation, TF- deficient em- 
bryos appeared normal. Furthermore, the growth and vas- 
cularity of TF +/ + , TF +/-, and TF - /- teratomas and 
teratocarcinomas were indistinguishable. Toomey et al. 
(1997) concluded that tumor- derived TF is not required 
for tumor growth and angiogenesis and that the combined 
data do not support an essential role for TF in embryonic 
vascular development. 

[0571] 



[0572] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0573] Mackman, N.; Fowler, B. J.; Edgington, T. S.; Morrissey, J. 
H. : Functional analysis of the human tissue factor pro- 
moter and induction by serum. Proc. Nat. Acad. Sci. 87: 
2254- 2258, 1990. ; and 

[0574] ToomeyJ. R.; Kratzer, K. E.; Lasky, N. M.; Broze, G.J.Jr. : 
Effect of tissue factor deficiency on mouse and tumor de- 
velopment. Proc. Nat. Acad. Sci. 94: 6922- 6926, 1997. 

[0575] Further studies establishing the function and utilities of F3 
are found in John Hopkins OMIM database record ID 
134390, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.FAT3 (Accession 
XP_061871.5) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. FAT3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by FAT3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FAT3 BINDING SITE, designated 
SEQID:421, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 



[0576] Another function of GAM25 is therefore inhibition of FAT3 
(Accession XP.061871.5) . Accordingly, utilities of GAM 2 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FAT 3. 

[0577] Fc fragment of iga, receptor for (FCAR, Accession 

NP_579803.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. FCAR BINDING SITE1 and FCAR 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
FCAR, corresponding to target binding sites such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of FCAR BINDING SITE1 and FCAR BINDING SITE2, 
designated SEQ ID: 17765 and SEQ ID: 17765 respectively, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0578] Another function of GAM25 is therefore inhibition of Fc 
fragment of iga, receptor for (FCAR, Accession 
NP_579803.1), a gene which binds to the fc region of im- 
munoglobulins alpha and mediates several functions in- 
cluding cytokine production, and therefore may be associ- 
ated with Iga nephropathy. Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of Iga 



nephropathy., and of other diseases and clinical condi- 
tions associated with FCAR. 
[0579] The function of FCAR has been established by previous 

studies. Human Fc- alpha receptor (FCAR) is present on a 
number of cell types, including neutrophils, monocytes, 
macrophages, and eosinophils. FCAR interacts with aggre- 
gated IgAs, such as IgA coated on the surface of an invad- 
ing microorganism, and mediates several immunologic 
defense processes such as phagocytosis, antibody- de- 
pendent cell- mediated cytotoxicity, and stimulation of 
the release of inflammatory mediators. FCAR is a glyco- 
protein of 50 to 100 kD, with diversity on different cell 
types. Narita et al. (2001) examined polymorphisms in the 
promoter and 5- prime untranslated region of the FCAR 
gene in 151 patients with IgA nephropathy and 163 pa- 
tients with other glomerular diseases shown to have no 
mesangial IgA deposition by renal biopsy. Haplotype anal- 
ysis showed tight linkage disequilibrium among the poly- 
morphisms. No significant association for the genotype, 
allele, and haplotype frequencies of the polymorphisms 
were shown between the patients with histologically 
proven IgA nephropathy and those with other glomerular 
diseases. Thus, the analyzed polymorphisms did not ap- 



pear to be primarily involved in susceptibility to IgA 
nephropathy. 

[0580] 

[0581] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0582] Narita, I.; Goto, S.; Saito, N.; Sakatsume, M.; Jin, S.; Omori, 
K.; Gejyo, F. : Genetic polymorphisms in the promoter and 
5- prime UTR region of the Fc alpha receptor (CD89) are 
not associated with a risk of IgA nephropathy. J. Hum. 
Genet. 46: 694- 698, 2001. ; and 

[0583] Maliszewski, C. R.; March, C. J.; Schoenborn, M. A.; Gim- 
pel, S.; Shen, L. : Expression cloning of a human Fc recep- 
tor for IgA. J. Exp. Med. 172: 1665- 1672, 1990. 

[0584] Further studies establishing the function and utilities of 
FCAR are found in John Hopkins OMIM database record ID 
147045, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Fc fragment of iga, 
receptor for (FCAR, Accession NP_5 79806.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
FCAR BINDING SITE1 and FCAR BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by FCAR, corresponding to 



target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FCAR BIND- 
ING SITE1 and FCAR BINDING SITE2, designated SEQ 
ID: 17765 and SEQ ID: 17765 respectively, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[0585] Another function of GAM25 is therefore inhibition of Fc 
fragment of iga, receptor for (FCAR, Accession 
NP_579806.1), a gene which binds to the fc region of im- 
munoglobulins alpha and mediates several functions in- 
cluding cytokine production, and therefore may be associ- 
ated with Iga nephropathy. Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of Iga 
nephropathy., and of other diseases and clinical condi- 
tions associated with FCAR. 

[0586] The function of FCAR has been established by previous 

studies. Human Fc- alpha receptor (FCAR) is present on a 
number of cell types, including neutrophils, monocytes, 
macrophages, and eosinophils. FCAR interacts with aggre- 
gated IgAs, such as IgA coated on the surface of an invad- 
ing microorganism, and mediates several immunologic 
defense processes such as phagocytosis, antibody- de- 



pendent cell- mediated cytotoxicity, and stimulation of 
the release of inflammatory mediators. FCAR is a glyco- 
protein of 50 to 100 kD, with diversity on different cell 
types. Narita et al. (2001) examined polymorphisms in the 
promoter and 5- prime untranslated region of the FCAR 
gene in 151 patients with IgA nephropathy and 163 pa- 
tients with other glomerular diseases shown to have no 
mesangial IgA deposition by renal biopsy. Haplotype anal- 
ysis showed tight linkage disequilibrium among the poly- 
morphisms. No significant association for the genotype, 
allele, and haplotype frequencies of the polymorphisms 
were shown between the patients with histologically 
proven IgA nephropathy and those with other glomerular 
diseases. Thus, the analyzed polymorphisms did not ap- 
pear to be primarily involved in susceptibility to IgA 
nephropathy. 

[0587] 

[0588] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0589] Narita, I.; Goto, S.; Saito, N.; Sakatsume, M.; Jin, S.; Omori, 
K.; Gejyo, F. : Genetic polymorphisms in the promoter and 
5- prime UTR region of the Fc alpha receptor (CD89) are 



not associated with a risk of IgA nephropathy. J. Hum. 
Genet. 46: 694- 698, 2001. ; and 

[0590] Maliszewski, C. R.; March, C. J.; Schoenborn, M. A.; Gim- 
pel, S.; Shen, L. : Expression cloning of a human Fc recep- 
tor for IgA. J. Exp. Med. 172: 1665- 1672, 1990. 

[0591] Further studies establishing the function and utilities of 
FCAR are found in John Hopkins OMIM database record ID 
147045, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Fc fragment of iga, 
receptor for (FCAR, Accession NP_579811.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
FCAR BINDING SITE1 and FCAR BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by FCAR, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FCAR BIND- 
ING SITE1 and FCAR BINDING SITE2, designated SEQ 
ID: 17765 and SEQ ID: 17765 respectively, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[0592] Another function of GAM25 is therefore inhibition of Fc 
fragment of iga, receptor for (FCAR, Accession 



NP_579811.1), a gene which binds to the fc region of im- 
munoglobulins alpha and mediates several functions in- 
cluding cytokine production, and therefore may be associ- 
ated with Iga nephropathy. Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of Iga 
nephropathy., and of other diseases and clinical condi- 
tions associated with FCAR. 
[0593] The function of FCAR has been established by previous 

studies. Human Fc- alpha receptor (FCAR) is present on a 
number of cell types, including neutrophils, monocytes, 
macrophages, and eosinophils. FCAR interacts with aggre- 
gated IgAs, such as IgA coated on the surface of an invad- 
ing microorganism, and mediates several immunologic 
defense processes such as phagocytosis, antibody- de- 
pendent cell- mediated cytotoxicity, and stimulation of 
the release of inflammatory mediators. FCAR is a glyco- 
protein of 50 to 100 kD, with diversity on different cell 
types. Narita et al. (2001) examined polymorphisms in the 
promoter and 5- prime untranslated region of the FCAR 
gene in 151 patients with IgA nephropathy and 163 pa- 
tients with other glomerular diseases shown to have no 
mesangial IgA deposition by renal biopsy. Haplotype anal- 
ysis showed tight linkage disequilibrium among the poly- 



morphisms. No significant association for the genotype, 
allele, and haplotype frequencies of the polymorphisms 
were shown between the patients with histologically 
proven IgA nephropathy and those with other glomerular 
diseases. Thus, the analyzed polymorphisms did not ap- 
pear to be primarily involved in susceptibility to IgA 
nephropathy. 

[0594] 

[0595] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0596] Narita, I.; Goto, S.; Saito, N.; Sakatsume, M.; Jin, S.; Omori, 
K.; Gejyo, F. : Genetic polymorphisms in the promoter and 
5- prime UTR region of the Fc alpha receptor (CD89) are 
not associated with a risk of IgA nephropathy. J. Hum. 
Genet. 46: 694- 698, 2001. ; and 

[0597] Maliszewski, C. R.; March, C.J.; Schoenborn, M. A.; Gim- 
pel, S.; Shen, L. : Expression cloning of a human Fc recep- 
tor for IgA. J. Exp. Med. 172: 1665- 1672, 1990. 

[0598] Further studies establishing the function and utilities of 
FCAR are found in John Hopkins OMIM database record ID 
147045, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Fc fragment of iga, 



receptor for (FCAR, Accession NP_001991.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
FCAR BINDING SITE1 and FCAR BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by FCAR, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FCAR BIND- 
ING SITE1 and FCAR BINDING SITE2, designated SEQ 
ID: 17765 and SEQ ID: 19049 respectively, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[0599] Another function of GAM25 is therefore inhibition of Fc 
fragment of iga, receptor for (FCAR, Accession 
NP_001991.1), a gene which binds to the fc region of im- 
munoglobulins alpha and mediates several functions in- 
cluding cytokine production, and therefore may be associ- 
ated with Iga nephropathy. Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of Iga 
nephropathy., and of other diseases and clinical condi- 
tions associated with FCAR. 

[0600] The function of FCAR has been established by previous 

studies. Human Fc- alpha receptor (FCAR) is present on a 



number of cell types, including neutrophils, monocytes, 
macrophages, and eosinophils. FCAR interacts with aggre- 
gated IgAs, such as IgA coated on the surface of an invad- 
ing microorganism, and mediates several immunologic 
defense processes such as phagocytosis, antibody- de- 
pendent cell- mediated cytotoxicity, and stimulation of 
the release of inflammatory mediators. FCAR is a glyco- 
protein of 50 to 100 kD, with diversity on different cell 
types. Narita et al. (2001) examined polymorphisms in the 
promoter and 5- prime untranslated region of the FCAR 
gene in 151 patients with IgA nephropathy and 163 pa- 
tients with other glomerular diseases shown to have no 
mesangial IgA deposition by renal biopsy. Haplotype anal- 
ysis showed tight linkage disequilibrium among the poly- 
morphisms. No significant association for the genotype, 
allele, and haplotype frequencies of the polymorphisms 
were shown between the patients with histologically 
proven IgA nephropathy and those with other glomerular 
diseases. Thus, the analyzed polymorphisms did not ap- 
pear to be primarily involved in susceptibility to IgA 
nephropathy. 

[0601] 

[0602] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0603] Narita, I.; Goto, S.; Saito, N.; Sakatsume, M.; Jin, S.; Omori, 
K.; Gejyo, F. : Genetic polymorphisms in the promoter and 
5- prime UTR region of the Fc alpha receptor (CD89) are 
not associated with a risk of IgA nephropathy. J. Hum. 
Genet. 46: 694- 698, 2001. ; and 

[0604] Maliszewski, C. R.; March, C. J.; Schoenborn, M. A.; Gim- 
pel, S.; Shen, L. : Expression cloning of a human Fc recep- 
tor for IgA. J. Exp. Med. 172: 1665- 1672, 1990. 

[0605] Further studies establishing the function and utilities of 
FCAR are found in John Hopkins OMIM database record ID 
147045, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Fc fragment of iga, 
receptor for (FCAR, Accession NP_5 79808.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
FCAR BINDING SITE1 and FCAR BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by FCAR, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FCAR BIND- 
ING SITE1 and FCAR BINDING SITE2, designated SEQ 



ID:17765 and SEQ ID:17141 respectively, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[0606] Another function of GAM25 is therefore inhibition of Fc 
fragment of iga, receptor for (FCAR, Accession 
NP_579808.1), a gene which binds to the fc region of im- 
munoglobulins alpha and mediates several functions in- 
cluding cytokine production, and therefore may be associ- 
ated with Iga nephropathy. Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of Iga 
nephropathy., and of other diseases and clinical condi- 
tions associated with FCAR. 

[0607] The function of FCAR has been established by previous 

studies. Human Fc- alpha receptor (FCAR) is present on a 
number of cell types, including neutrophils, monocytes, 
macrophages, and eosinophils. FCAR interacts with aggre- 
gated IgAs, such as IgA coated on the surface of an invad- 
ing microorganism, and mediates several immunologic 
defense processes such as phagocytosis, antibody- de- 
pendent cell- mediated cytotoxicity, and stimulation of 
the release of inflammatory mediators. FCAR is a glyco- 
protein of 50 to 100 kD, with diversity on different cell 
types. Narita et al. (2001) examined polymorphisms in the 



promoter and 5- prime untranslated region of the FCAR 
gene in 151 patients with IgA nephropathy and 163 pa- 
tients with other glomerular diseases shown to have no 
mesangial IgA deposition by renal biopsy. Haplotype anal- 
ysis showed tight linkage disequilibrium among the poly- 
morphisms. No significant association for the genotype, 
allele, and haplotype frequencies of the polymorphisms 
were shown between the patients with histologically 
proven IgA nephropathy and those with other glomerular 
diseases. Thus, the analyzed polymorphisms did not ap- 
pear to be primarily involved in susceptibility to IgA 
nephropathy. 

[0608] 

[0609] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0610] Narita, I.; Goto, S.; Saito, N.; Sakatsume, M.; Jin, S.; Omori, 
K.; Gejyo, F. : Genetic polymorphisms in the promoter and 
5- prime UTR region of the Fc alpha receptor (CD89) are 
not associated with a risk of IgA nephropathy. J. Hum. 
Genet. 46: 694- 698, 2001. ; and 

[0611] Maliszewski, C. R.; March, C. J.; Schoenborn, M. A.; Gim- 
pel, S.; Shen, L. : Expression cloning of a human Fc recep- 



tor for IgA.J. Exp. Med. 172: 1665- 1672, 1990. 

[0612] Further studies establishing the function and utilities of 
FCAR are found in John Hopkins OMIM database record ID 
147045, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Fer-l-like 4 (c. ele- 
gans) (FER1L4, Accession XP_300246.1) is another GAM25 
target gene, herein designated TARGET GENE. FER1L4 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FER1L4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FER1L4 BINDING SITE, designated SEQ ID:4561, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[0613] Another function of GAM25 is therefore inhibition of Fer- 
l-like 4 (c. elegans) (FER1L4, Accession XP_300246.1) . 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with FER1L4. 

[0614] Fer-l-like 4 (c. elegans) (FER1L4, Accession XP_300246.1) 
is another GAM25 target gene, herein designated TARGET 
GENE. FER1L4 BINDING SITE is a target binding site found 



in the 3 X untranslated region of mRNA encoded by 
FER1L4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FER1L4 BINDING SITE, designated 
SEQ ID:4561, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0615] Another function of GAM25 is therefore inhibition of Fer- 
1-like 4 (c. elegans) (FER1L4, Accession XP_300246.1) . 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with FER1L4. 

[0616] FLJ10232 (Accession NP.060503.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ10232 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10232, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10232 BINDING SITE, designated SEQ ID:7686, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0617] Another function of GAM25 is therefore inhibition of 



FLJ10232 (Accession NP_060503.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10232. 

[0618] FLJ10298 (Accession NP_060520.2) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ10298 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ 10298, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10298 BINDING SITE, designated SEQ ID:6660, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0619] Another function of GAM25 is therefore inhibition of 

FLJ10298 (Accession NP_060520.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10298. 

[0620] FLJ10520 (Accession NP.060594.2) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ10520 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10520, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ10520 BINDING SITE, designated SEQ ID:18266, to the 
nucleotide sequence of CAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0621] Another function of GAM25 is therefore inhibition of 

FLJ10520 (Accession NP_060594.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10520. 

[0622] FLJ10713 (Accession NP_060659.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ10713 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10713, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10713 BINDING SITE, designated SEQ ID:6272, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0623] Another function of GAM25 is therefore inhibition of 

FLJ10713 (Accession NP.060659.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10713. 

[0624] FLJ10847 (Accession NP.060712.2) is another GAM25 tar- 



get gene, herein designated TARGET GENE. FLJ 10847 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10847, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10847 BINDING SITE, designated SEQ ID:14648, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0625] Another function of GAM25 is therefore inhibition of 

FLJ10847 (Accession NP_060712.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10847. 

[0626] FLJ10871 (Accession NP_060720.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ10871 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ10871, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10871 BINDING SITE, designated SEQ ID:12436, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 



[0627] Another function of GAM25 is therefore inhibition of 

FLJ10871 (Accession NP_060720.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10871. 

[0628] FLJ10922 (Accession NP_060743.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ10922 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ10922, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10922 BINDING SITE, designated SEQ ID:14510, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0629] Another function of GAM25 is therefore inhibition of 

FLJ10922 (Accession NP_060743.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10922. 

[0630] FLJ 10936 (Accession NP.060749.2) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ10936 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10936, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10936 BINDING SITE, designated SEQ ID:2724, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0631] Another function of GAM25 is therefore inhibition of 

FLJ10936 (Accession NP.060749.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10936. 

[0632] FLJ11193 (Accession NP_060826.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ11193 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11193, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11193 BINDING SITE, designated SEQ ID:17071, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0633] Another function of GAM25 is therefore inhibition of 

FLJ11193 (Accession NP.060826.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11193. 



[0634] FLJ11710 (Accession NP_079122.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ11710 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11710, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11710 BINDING SITE, designated SEQ ID:6789, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0635] Another function of GAM25 is therefore inhibition of 

FLJ11710 (Accession NP.079122.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11710. 

[0636] FLJ 11800 (Accession NP.079250.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ 11800 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 11800, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11800 BINDING SITE, designated SEQ ID:11881, to the 
nucleotide sequence of GAM25 RNA, herein designated 



GAM RNA, also designated SEQ ID:206. 

[0637] Another function of GAM25 is therefore inhibition of 

FLJ11800 (Accession NP_079250.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11800. 

[0638] FLJ12687 (Accession NP.079193.2) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ12687 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12687, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12687 BINDING SITE, designated SEQ ID:7950, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0639] Another function of GAM25 is therefore inhibition of 

FLJ12687 (Accession NP.079193.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12687. 

[0640] FLJ12903 (Accession NP_073590.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ12903 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12903, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12903 BINDING SITE, designated SEQ ID:5568, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0641] Another function of GAM25 is therefore inhibition of 

FLJ12903 (Accession NP.073590.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12903. 

[0642] FLJ12973 (Accession NP.079184.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ12973 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ12973, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12973 BINDING SITE, designated SEQ ID:5363, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0643] Another function of GAM25 is therefore inhibition of 

FLJ12973 (Accession NP_079184.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ12973. 

[0644] FLJ12975 (Accession NP_079085.2) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ12975 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12975, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12975 BINDING SITE, designated SEQ ID:1128, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0645] Another function of GAM25 is therefore inhibition of 

FLJ12975 (Accession NP_079085.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12975. 

[0646] FLJ13114 (Accession NP_078817.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ13114 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13114, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13114 BINDING SITE, designated SEQ ID:19143, to the 



nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0647] Another function of GAM25 is therefore inhibition of 

FLJ13114 (Accession NP_078817.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13114. 

[0648] FLJ13188 (Accession NP_071346.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ13188 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13188, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13188 BINDING SITE, designated SEQ ID:8655, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0649] Another function of GAM25 is therefore inhibition of 

FLJ13188 (Accession NP_071346.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13188. 

[0650] FLJ14106 (Accession NP_079343.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ14106 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ14106, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14106 BINDING SITE, designated SEQ ID:2043, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0651] Another function of GAM25 is therefore inhibition of 

FLJ14106 (Accession NP_079343.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14106. 

[0652] FLJ14442 (Accession NP.116174.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ 14442 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ 14442, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14442 BINDING SITE, designated SEQ ID:12170, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0653] Another function of GAM25 is therefore inhibition of 

FLJ14442 (Accession NP_116174.1) . Accordingly, utilities 



of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14442. 

[0654] FLJ20045 (Accession NP_060108.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ20045 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20045, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20045 BINDING SITE, designated SEQ ID:3234, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0655] Another function of GAM25 is therefore inhibition of 

FLJ20045 (Accession NP_060108.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20045. 

[0656] FLJ20245 (Accession NP_060193.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ20245 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20245, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ20245 BINDING SITE, designated SEQ ID:4882, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0657] Another function of GAM25 is therefore inhibition of 

FLJ20245 (Accession NP.060193.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20245. 

[0658] FLJ20344 (Accession NP_060246.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ20344 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20344, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20344 BINDING SITE, designated SEQ ID:6297, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0659] Another function of GAM25 is therefore inhibition of 

FLJ20344 (Accession NP_060246.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20344. 

[0660] FLJ20507 (Accession NP_060319.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ20507 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20507, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20507 BINDING SITE, designated SEQ ID:14232, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0661] Another function of GAM25 is therefore inhibition of 

FLJ20507 (Accession NP.060319.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20507. 

[0662] FLJ20671 (Accession NP.060394.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ20671 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ20671, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20671 BINDING SITE, designated SEQ ID:9310, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0663] Another function of GAM25 is therefore inhibition of 



FLJ20671 (Accession NP_060394.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20671. 

[0664] FLJ21302 (Accession NP_075052.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ21302 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ21302, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21302 BINDING SITE, designated SEQ ID:11560, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0665] Another function of GAM25 is therefore inhibition of 

FLJ21302 (Accession NP_075052.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21302. 

[0666] FLJ22529 (Accession NP_079065.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ22529 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22529, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ22529 BINDING SITE, designated SEQ ID:7859, to the 
nucleotide sequence of CAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0667] Another function of GAM25 is therefore inhibition of 

FLJ22529 (Accession NP.079065.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22529. 

[0668] FLJ22531 (Accession NP.078926.2) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ22531 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ22531, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22531 BINDING SITE, designated SEQ ID:1207, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0669] Another function of GAM25 is therefore inhibition of 

FLJ22531 (Accession NP_078926.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22531. 

[0670] FLJ22794 (Accession NP_071357.1) is another GAM25 tar- 



get gene, herein designated TARGET GENE. FLJ22794 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22794, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22794 BINDING SITE, designated SEQ ID:15478, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0671] Another function of GAM25 is therefore inhibition of 

FLJ22794 (Accession NP_071357.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22794. 

[0672] FLJ23024 (Accession NP.079212.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ23024 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ23024, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23024 BINDING SITE, designated SEQ ID:12540, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 



[0673] Another function of GAM25 is therefore inhibition of 

FLJ23024 (Accession NP_079212.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23024. 

[0674] FLJ23040 (Accession NP_079450.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ23040 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ23040, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23040 BINDING SITE, designated SEQ ID:18555, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0675] Another function of GAM25 is therefore inhibition of 

FLJ23040 (Accession NP_079450.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23040. 

[0676] FLJ23556 (Accession NP_079156.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ23556 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23556, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23556 BINDING SITE, designated SEQ ID:4537, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0677] Another function of GAM25 is therefore inhibition of 

FLJ23556 (Accession NP_079156.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23556. 

[0678] FLJ30507 (Accession NP.694555.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ30507 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ30507, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30507 BINDING SITE, designated SEQ ID:9488, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0679] Another function of GAM25 is therefore inhibition of 

FLJ30507 (Accession NP_694555.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30507. 



[0680] FLJ30532 (Accession NP_653325.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ30532 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ30532, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30532 BINDING SITE, designated SEQ ID:5994, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0681] Another function of GAM25 is therefore inhibition of 

FLJ30532 (Accession NP.653325.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30532. 

[0682] FLJ31139 (Accession NP_775928.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ31139 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ31139, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31139 BINDING SITE, designated SEQ ID:6914, to the 
nucleotide sequence of GAM25 RNA, herein designated 



GAM RNA, also designated SEQ ID:206. 

[0683] Another function of GAM25 is therefore inhibition of 

FLJ31139 (Accession NP.775928.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31139. 

[0684] FLJ31166 (Accession NP.694567.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ31166 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ31166, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31166 BINDING SITE, designated SEQ ID:13479, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0685] Another function of GAM25 is therefore inhibition of 

FLJ31166 (Accession NP.694567.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31166. 

[0686] FLJ31384 (Accession NP_689685.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ31384 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ31384, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31384 BINDING SITE, designated SEQ ID:13568, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0687] Another function of GAM25 is therefore inhibition of 

FLJ31384 (Accession NP.689685.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31384. 

[0688] FLJ32096 (Accession NP.776156.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ32096 
BINDING SITE1 and FLJ32096 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ32096, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ32096 BINDING SITE1 and 
FLJ32096 BINDING SITE2, designated SEQ ID:4882 and 
SEQ ID: 5363 respectively, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0689] Another function of GAM25 is therefore inhibition of 



FLJ32096 (Accession NP_776156.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32096. 

[0690] FLJ32130 (Accession NP.689671.2) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ32130 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ32130, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32130 BINDING SITE, designated SEQ ID:19156, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0691] Another function of GAM25 is therefore inhibition of 

FLJ32130 (Accession NP_689671.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32130. 

[0692] FLJ33655 (Accession NP.775912.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ33655 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ33655, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ33655 BINDING SITE, designated SEQ ID:17105, to the 
nucleotide sequence of CAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0693] Another function of GAM25 is therefore inhibition of 

FLJ33655 (Accession NP.775912.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ33655. 

[0694] FLJ33814 (Accession NP.775781.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ33814 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ33814, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ33814 BINDING SITE, designated SEQ ID:17298, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0695] Another function of GAM25 is therefore inhibition of 

FLJ33814 (Accession NP_775781.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ33814. 

[0696] FLJ34817 (Accession NP_689516.1) is another GAM25 tar- 



get gene, herein designated TARGET GENE. FLJ34817 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ34817, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ34817 BINDING SITE, designated SEQ ID:4161, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0697] Another function of GAM25 is therefore inhibition of 

FLJ34817 (Accession NP.689516.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ34817. 

[0698] FLJ35487 (Accession NP_776181.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ35487 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ35487, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ35487 BINDING SITE, designated SEQ ID:19925, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 



[0699] Another function of GAM25 is therefore inhibition of 

FLJ35487 (Accession NP_776181.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ35487. 

[0700] FLJ35721 (Accession NP_775955.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ35721 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ35721, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ35721 BINDING SITE, designated SEQ ID:16439, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0701] Another function of GAM25 is therefore inhibition of 

FLJ35721 (Accession NP_775955.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ35721. 

[0702] FLJ37045 (Accession NP.787085.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ37045 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ37045, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ37045 BINDING SITE, designated SEQ ID:14054, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0703] Another function of GAM25 is therefore inhibition of 

FLJ37045 (Accession NP_787085.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ37045. 

[0704] FLJ37433 (Accession NP_848612.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ37433 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ37433, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ37433 BINDING SITE, designated SEQ ID:13505, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0705] Another function of GAM25 is therefore inhibition of 

FLJ37433 (Accession NP_848612.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ37433. 



[0706] FLJ38149 (Accession XP.091919.5) is another GAM 2 5 tar- 
get gene, herein designated TARGET GENE. FLJ38149 
BINDING SITE1 and FLJ38149 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ38149, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ38149 BINDING SITE1 and 
FLJ38149 BINDING SITE2, designated SEQ ID:5834 and 
SEQ ID: 14301 respectively, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0707] Another function of GAM25 is therefore inhibition of 

FLJ38149 (Accession XP.091919.5) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38149. 

[0708] FLJ38281 (Accession NP.689814.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ38281 
BINDING SITE1 and FLJ38281 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ38281, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of FLJ38281 BINDING SITE1 and 
FLJ38281 BINDING SITE2, designated SEQ ID:761 and SEQ 
ID: 13396 respectively, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0709] Another function of GAM25 is therefore inhibition of 

FLJ38281 (Accession NP.689814.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38281. 

[0 71 0] FLJ38792 (Accession NP.848615.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ38792 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ38792, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ38792 BINDING SITE, designated SEQ ID:7709, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[071 1] Another function of GAM25 is therefore inhibition of 

FLJ38792 (Accession NP_848615.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38792. 



[0 712 ] FLJ38819 (Accession NP_665872.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ38819 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ38819, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ38819 BINDING SITE, designated SEQ ID:16529, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0713] Another function of GAM25 is therefore inhibition of 

FLJ38819 (Accession NP_665872.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38819. 

[0714] FLJ39599 (Accession NP_776164.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. FLJ39599 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ39599, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ39599 BINDING SITE, designated SEQ ID:14114, to the 
nucleotide sequence of GAM25 RNA, herein designated 



GAM RNA, also designated SEQ ID:206. 

[0715] Another function of GAM25 is therefore inhibition of 

FLJ39599 (Accession NP_776164.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ39599. 

[0716] Formin binding protein 1 (FNBP1, Accession XP.052666.3) 
is another GAM25 target gene, herein designated TARGET 
GENE. FNBP1 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by FNBP1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of FNBP1 BINDING SITE, designated SEQ ID:4631, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0717] Another function of GAM25 is therefore inhibition of 

Formin binding protein 1 (FNBP1, Accession XP.052666.3) 
. Accordingly, utilities of GAM25 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with FNBP1. 

[0718] Fucosyltransferase 1 (galactoside 

2-alpha-l-fucosyltransferase, bombay phenotype in- 
cluded) (FUT1, Accession NP_000139.1) is another GAM25 



target gene, herein designated TARGET GENE. FUT1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by FUT1, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FUT1 BIND- 
ING SITE, designated SEQ ID:5787, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 
[0719] Another function of GAM25 is therefore inhibition of Fu- 
cosyltransferase 1 (galactoside 
2-alpha-l-fucosyltransferase, bombay phenotype in- 
cluded) (FUT1, Accession NP_000139.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with FUT1. 

[0720] Glucose-6-phosphatase, catalytic (glycogen storage dis- 
ease type i, von gierke disease) (G6PC, Accession 
NP_000142.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. G6PC BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by G6PC, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of G6PC BINDING SITE, designated 
SEQ ID:5991, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0721] Another function of GAM25 is therefore inhibition of Glu- 
cose-6-phosphatase, catalytic (glycogen storage disease 
type i, von gierke disease) (G6PC, Accession NP_000142.1) 
. Accordingly, utilities of GAM25 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with G6PC. 

[° 722 ] Gamma-glutamyl carboxylase (GGCX, Accession 

NP.000812.2) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. GGCX BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GGCX, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GGCX BINDING SITE, designated 
SEQ ID:15130, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0723] Another function of GAM25 is therefore inhibition of 
Gamma-glutamyl carboxylase (GGCX, Accession 
NP_000812.2) . Accordingly, utilities of GAM 2 5 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GGCX. 

[0724] fj m 2 ganglioside activator protein (GM2A, Accession 

NP_000396.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. GM2A BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by GM2A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GM2A BINDING SITE, designated 
SEQ ID: 17079, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0725] Another function of GAM25 is therefore inhibition of Gm2 
ganglioside activator protein (GM2A, Accession 
NP_000396.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GM2A. 

[0726] Guanine nucleotide binding protein (g protein), alpha 15 
(gq class) (GNA15, Accession NP_002059.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
GNA15 BINDING SITE is a target binding site found in the 
5 x untranslated region of mRNA encoded by GNA15, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GNA15 BINDING SITE, designated SEQ ID:9918, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[0727] Another function of GAM25 is therefore inhibition of Gua- 
nine nucleotide binding protein (g protein), alpha 15 (gq 
class) (GNA15, Accession NP_002059.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GNA15. 

[0728] Guanine nucleotide binding protein (g protein), gamma 4 
(GNG4, Accession NP.004476.1) is another GAM25 target 
gene, herein designated TARGET GENE. GNG4 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by GNG4, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of GNG4 BIND- 
ING SITE, designated SEQ ID:4561, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0729] Another function of GAM25 is therefore inhibition of Gua- 



nine nucleotide binding protein (g protein), gamma 4 
(GNG4, Accession NP_004476.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GNG4. 

[0730] Golgi autoantigen, golgin subfamily a, 3 (GOLGA3, Acces- 
sion NP_005886.2) is another GAM25 target gene, herein 
designated TARGET GENE. GOLGA3 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by GOLGA3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GOLGA3 BINDING SITE, designated SEQ ID:2365, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0731] Another function of GAM25 is therefore inhibition of Golgi 
autoantigen, golgin subfamily a, 3 (GOLGA3, Accession 
NP_005886.2) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GOLGA3. 

[0732] GPP34R (Accession NP.060648.2) is another GAM 2 5 tar- 
get gene, herein designated TARGET GENE. GPP34R BIND- 
ING SITE is a target binding site found in the 3 X untrans- 



lated region of mRNA encoded by GPP34R, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GPP34R 
BINDING SITE, designated SEQ ID:6905, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[0733] Another function of GAM25 is therefore inhibition of 

GPP34R (Accession NP_060648.2) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GPP34R. 

[0734] q protein-coupled receptor 48 (GPR48, Accession 

NP.060960.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. GPR48 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GPR48, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR48 BINDING SITE, designated 
SEQ ID: 15965, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0735] Another function of GAM25 is therefore inhibition of G 
protein-coupled receptor 48 (GPR48, Accession 



NP_060960.1), a gene which binds to follicle- stimulating 
hormone and thyroid- stimulating hormone. Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GPR48. 

[0736] The function of GPR48 has been established by previous 
studies. By EST database searching with known GPCRs as 
queries, Hsu et al. (1998) identified ESTs encoding trans- 
membrane domains 4 and 5 of human GPR48, which they 
called LGR4. By RT- PCR and repeated screening of a rat 
ovary cDNA library, they isolated a full- length cDNA en- 
coding rat Lgr4. Sequence analysis predicted that the 
951- amino acid rat Lgr4 protein contains a signal pep- 
tide; N- and C- flanking cysteine- rich sequences sepa- 
rated by 17 LRRs; 5 potential N- glycosylation sites; a 
transmembrane region; and a 145- residue cytoplasmic 
tail with multiple phosphorylation sites and a conserved 
potential protein kinase A (see OMIM Ref. No. 176911) 
phosphorylation site. Northern blot analysis of human tis- 
sues detected a 5.5- kb LGR4 transcript in multiple 
steroidogenic tissues and in a number of other tissues. 
Functional analysis showed that expression of a chimeric 
receptor composed of the extracellular domain of 



luteinizing hormone receptor (OMIM Ref. No. 152790) 
with the transmembrane and cytoplasmic domains of Lgr4 
resulted in binding of hCG (OMIM Ref. No. 118860) but no 
increase in basal production of cAMP, suggesting that 
LGR4 may signal through another mechanism. Loh et al. 
(2001) cloned human GPR48. Like rat Lgr4, the deduced 
human GPR48 protein has 951 amino acids and a similar 
structure. Northern blot analysis detected wide expression 
of GPR48 that was highest in pancreas. Within brain, high- 
est expression of GPR48 was in hippocampus and amyg- 
dala. Expression of Gpr48 in mouse embryos occurred as 
early as embryonic day 7 and peaked at day 15. 

[0737] 

[0738] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0739] Hsu, S. Y.; Liang, S.- G.; Hsueh, A. J. W. : Characterization 
of two LGR genes homologous to gonadotropin and thy- 
rotropin receptors with extracellular leucine- rich repeats 
and a G protein- coupled, seven- transmembrane region. 
Molec. Endocr. 12: 1830- 1845, 1998. ; and 

[0740] L oh, E. D.; Broussard, S. R.; Kolakowski, L. F. : Molecular 
characterization of a novel glycoprotein hormone G- pro- 



tein- coupled receptor. Biochem. Biophys. Res. Commun. 
282: 757- 764, 2001. 

[0741] Further studies establishing the function and utilities of 
GPR48 are found in John Hopkins OMIM database record 
ID 606666, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. G protein- 
coupled receptor 56 (GPR56, Accession NP_005673.2) is 
another GAM25 target gene, herein designated TARGET 
GENE. GPR56 BINDING SITE is a target binding site found 
in the 5 x untranslated region of mRNA encoded by GPR56, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GPR56 BINDING SITE, designated SEQID:7949, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0742] Another function of GAM25 is therefore inhibition of G 
protein-coupled receptor 56 (GPR56, Accession 
NP_005673.2), a gene which transduces extracellular sig- 
nals through heterotrimeric G proteins. Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GPR56. 



[0743] The function of GPR56 has been established by previous 
studies. G protein- coupled receptors (GPRs), which are 
characterized by the presence of 7 transmembrane do- 
mains, are divided into several classes based on sequence 
characteristics. Class B GPRs, or the secretin- like recep- 
tors, include the secretin receptor (OMIM Ref. No. 182098) 
and the calcitonin receptor (OMIM Ref. No. 114131). The 
orphan receptors HE6 (OMIM Ref. No. 602657), CD97 
(OMIM Ref. No. 601211), EMR1 (OMIM Ref. No. 600493), 
and BAI1 (OMIM Ref. No. 602682) share significant ho- 
mology with class B GPRs across the 7- transmembrane 
region, but have a distinct N- terminal region containing a 
characteristic cysteine box, which precedes the first mem- 
brane- spanning domain, and a mucin- like domain. By 
PCR of human cDNAs with degenerate primers based on 
conserved regions from secretin- like receptors, Liu et al. 
(1999) isolated a cDNA encoding a novel receptor, which 
they designated GPR56. The predicted 693- amino acid 
GPR56 protein shares 26 to 32% sequence identity with 
the 4 class B- like orphan receptors. Like these receptors, 
GPR56 contains 7 transmembrane domains as well as a 
mucin- like domain and cysteine box in the N- terminal 
region. Northern blot analysis revealed that the GPR56 



gene was expressed as a 3- kb mRNA in a wide range of 
tissues, with the highest levels in thyroid. Using in situ 
hybridization, Liu et al. (1999) determined that the GPR56 
gene was expressed selectively within the monolayer of 
cuboidal epithelial cells of the smaller, more actively se- 
creting follicles of human thyroid. The GPR56 gene con- 
tains 13 exons and spans approximately 15 kb. Using dif- 
ferential display, Zendman et al. (1999) identified a GPR56 
cDNA as a transcript that was differentially expressed in 
melanoma cell lines with different metastatic potential. 
They designated the gene TM7XN1 (7- transmembrane 
protein with no EGF- like N- terminal domains- 1) be- 
cause the protein lacks the EGF- like domains found in the 
related GPRs CD97 and EMR1. Zendman et al. (1999) re- 
ported that the TM7XN1 protein contains 687 amino 
acids. RT- PCR and Northern blot analyses indicated that 
TM7XN1 gene expression was inversely correlated with 
metastatic potential in melanoma cell lines. 

[0744] 

[0745] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0746] LiUj m.; Parker, R. M. C.; Darby, K.; Eyre, H. J.; Copeland, 



N. C; Crawford, J.; Gilbert, D. J.; Sutherland, G. R.; Jenkins, 
N. A.; Herzog, H. : GPR56, a novel secretin- like human G- 
protein- coupled receptor gene. Genomics 55: 296- 305, 
1999. ; and 

[0747] zendman, A. J. W.; Cornelissen, I. M. H. A.; Weidle, U. H.; 

Ruiter, D. J.; van Muijen, G. N. P. : TM7XN1, a novel human 
EGF- TM7- like cDNA, detected with mRNA differential 
display using. 

[0748] Further studies establishing the function and utilities of 
GPR56 are found in John Hopkins OMIM database record 
ID 604110, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. G protein- 
coupled receptor 66 (GPR66, Accession NP_006047.2) is 
another GAM25 target gene, herein designated TARGET 
GENE. GPR66 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by GPR66, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GPR66 BINDING SITE, designated SEQID:7428, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0749] Another function of GAM25 is therefore inhibition of G 



protein-coupled receptor 66 (GPR66, Accession 
NP_006047.2) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CPR66. 

[0750] q protein-coupled receptor 81 (GPR81, Accession 

NP_115943.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. GPR81 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by GPR81, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR81 BINDING SITE, designated 
SEQ ID: 12540, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0751] Another function of GAM25 is therefore inhibition of G 
protein-coupled receptor 81 (GPR81, Accession 
NP_115943.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR81. 

[0752] GRAF (Accession NP_05 5886.1) is another GAM25 target 
gene, herein designated TARGET GENE. GRAF BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by GRAF, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of GRAF BIND- 
ING SITE, designated SEQ ID:3444, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 
[0753] Another function of GAM25 is therefore inhibition of GRAF 
(Accession NP_055886.1), a gene which ia a GTPase acti- 
vating protein for p21- rac and therefore may be associ- 
ated with Juvenile myelomonocytic leukemia. Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of Juvenile myelomonocytic leukemia, and of 
other diseases and clinical conditions associated with 
GRAF. 

[0754] The function of GRAF has been established by previous 
studies. Borkhardt et al. (2000) stated that mutual 
translocations involving llq23 in acute leukemias had 
been demonstrated to show fusion between the mixed 
lineage leukemia (MLL; 159555) gene and a variety of dif- 
ferent partner genes to a total of 23. The detection of a 
unique t(5;ll)(q31;q23) in an infant with juvenile 
myelomonocytic leukemia and an MLL gene rearrange- 
ment provided an opportunity to clone another MLL fusion 



partner gene. By cloning the breakpoints in this transloca- 
tion, Borkhardt et al. (2000) recovered a member of the 
GTPase- activating protein (GAP) family, which they iden- 
tified as the human homolog of the avian GRAF gene 
(Hildebrand et al., 1996). Ishikawa et al. (1998) cloned a 
GRAF cDNA, which they designated KIAA0621, from a hu- 
man brain cDNA library and found that it encodes a de- 
duced 753- amino acid protein with a molecular mass of 
87 kD. Hildebrand et al. (1996) determined that the GRAF 
gene is highly homologous to the BCR gene (OMIM Ref. 
No. 151410), which is also involved in a leukemia- asso- 
ciated translocation. The avian GRAF protein binds to the 
C- terminal domain of ppl25(FAK), one of the tyrosine ki- 
nases predicted to be a critical component of the integrin 
signaling transduction pathway, in an SH3 domain- de- 
pendent manner and stimulates the GTPase activity of the 
GTP- binding protein RhoA. Thus, GRAF acts as a negative 
regulator of RhoA. 

[0755] 

[0756] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0757] Borkhardt, A.; Bojesen, S.; Haas, O. A.; Fuchs, U.; Bartel- 



heimer, D.; Loncarevic, I. F.; Bohle, R. M.; Harbott, J.; 
Repp, R.; Jaeger, U.; Viehmann, S.; Henn, T.; Korth, P.; 
Scharr, D.; Lampert, F. : The human GRAF gene is fused to 
MLL in a unique t(5;ll)(q31;q23) and both alleles are dis- 
rupted in three cases of myelodysplastic syndrome/acute 
myeloid leukemia with a deletion 5q. Proc. Nat. Acad. Sci. 
97: 9168- 9173, 2000. ; and 
[0758] Hildebrand, J. D.; Taylor, J. M.; Parsons, T. J. : An SH3 do- 
main- containing GTPase- activating protein for Rho and 
Cdc42 associates with focal adhesion kinase. Molec. Cell. 
Biol. 16: 31. 

[0759] Further studies establishing the function and utilities of 
GRAF are found in John Hopkins OMIM database record ID 
605370, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. GRWD (Accession 
NP_113673.2) is another GAM25 target gene, herein des- 
ignated TARGET GENE. GRWD BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GRWD, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GRWD BINDING SITE, designated 
SEQ ID: 18015, to the nucleotide sequence of GAM25 RNA, 



herein designated GAM RNA, also designated SEQ ID:206. 

[0760] Another function of GAM25 is therefore inhibition of 

GRWD (Accession NP_113673.2) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GRWD. 

[0761] GSDM (Accession XP_209009.1) is another GAM25 target 
gene, herein designated TARGET GENE. GSDM BINDING 
SITE1 and GSDM BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by GSDM, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of GSDM BINDING SITE1 and 
GSDM BINDING SITE2, designated SEQ ID:19169 and SEQ 
ID: 13018 respectively, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0762] Another function of GAM25 is therefore inhibition of 

GSDM (Accession XP_209009.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GSDM. 

[0763] General transcription factor iie, polypeptide 1, alpha 
56kda (GTF2E1, Accession NP_005504.1) is another 



GAM25 target gene, herein designated TARGET GENE. 
GTF2E1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by GTF2E1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GTF2E1 BINDING SITE, designated SEQ ID:4882, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0764] Another function of GAM25 is therefore inhibition of Gen- 
eral transcription factor iie, polypeptide 1, alpha 56kda 
(GTF2E1, Accession NP.005504.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GTF2E1. 

[0765] GTF2IRD2 (Accession NP_775808.1) is another GAM25 
target gene, herein designated TARGET GENE. GTF2IRD2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by GTF2IRD2, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GTF2IRD2 BINDING SITE, designated 
SEQ ID:5571, to the nucleotide sequence of GAM 2 5 RNA, 



herein designated GAM RNA, also designated SEQ ID:206. 

[0766] Another function of GAM25 is therefore inhibition of 

GTF2IRD2 (Accession NP_775808.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GTF2IRD2. 

[0767] GTF2IRD2 (Accession NP_115579.3) is another GAM25 
target gene, herein designated TARGET GENE. GTF2IRD2 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by GTF2IRD2, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GTF2IRD2 BINDING SITE, designated 
SEQ ID:5571, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0768] Another function of GAM25 is therefore inhibition of 

GTF2IRD2 (Accession NP_115579.3) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GTF2IRD2. 

[0769] GTPBG3 (Accession NP_116009.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. GTPBG3 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by GTPBG3, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GTPBG3 
BINDING SITE, designated SEQ ID:13666, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[0770] Another function of GAM25 is therefore inhibition of 

GTPBG3 (Accession NP_116009.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GTPBG3. 

[O 771 ] H63 (Accession NP.816929.1) is another GAM25 target 

gene, herein designated TARGET GENE. H63 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by H63, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of H63 BINDING SITE, designated SEQ ID:2380, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0772] Another function of GAM25 is therefore inhibition of H63 
(Accession NP.816929.1) .Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with H63. 

[0 77 3] H63 (Accession NP.612432.2) is another GAM 2 5 target 

gene, herein designated TARGET GENE. H63 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by H63, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of H63 BINDING SITE, designated SEQ ID:2380, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0774] Another function of GAM25 is therefore inhibition of H63 
(Accession NP.612432.2) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with H63. 

[0775] Hepatitis a virus cellular receptor 2 (HAVCR2, Accession 
NP.116171.2) is another GAM25 target gene, herein des- 
ignated TARGET GENE. HAVCR2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by HAVCR2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of HAVCR2 BINDING SITE, desig- 



nated SEQ ID: 14385, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0776] Another function of GAM25 is therefore inhibition of Hep- 
atitis a virus cellular receptor 2 (HAVCR2, Accession 
NP.116171.2) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HAVCR2. 

[O 777 ] HE9 (Accession NP.741997.1) is another GAM 2 5 target 

gene, herein designated TARGET GENE. HE9 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by HE9, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HE9 BINDING 
SITE, designated SEQ ID:6046, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[0778] Another function of GAM25 is therefore inhibition of HE9 
(Accession NP_741997.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HE9. 

[0779] Hypoxia inducible factor 3, alpha subunit (HIF3A, Acces- 



sion NP_690009.1) is another GAM25 target gene, herein 
designated TARGET GENE. HIF3A BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by HIF3A, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HIF3A 
BINDING SITE, designated SEQ ID:10710, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[0780] Another function of GAM25 is therefore inhibition of Hy- 
poxia inducible factor 3, alpha subunit (HIF3A, Accession 
NP_690009.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HIF3A. 

[° 781 ] Histamine receptor h4 (HRH4, Accession NP_067637.2) is 
another GAM25 target gene, herein designated TARGET 
GENE. HRH4 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by HRH4, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of HRH4 BINDING SITE, designated SEQ ID:5567, 



to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[0782] Another function of GAM25 is therefore inhibition of His- 
tamine receptor h4 (HRH4, Accession NP.067637.2) . Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HRH4. 

[0783] HSD3B7 (Accession NP.079469.2) is another GAM 2 5 tar- 
get gene, herein designated TARGET GENE. HSD3B7 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by HSD3B7, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HSD3B7 
BINDING SITE, designated SEQ ID:18589, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[0784] Another function of GAM25 is therefore inhibition of 

HSD3B7 (Accession NP_079469.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSD3B7. 

[0785] HSPC065 (Accession NP.054876.2) is another GAM 2 5 tar- 
get gene, herein designated TARGET GENE. HSPC065 



BINDING SITE1 and HSPC065 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by HSPC065, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HSPC065 BINDING SITE1 and 
HSPC065 BINDING SITE2, designated SEQ ID:17865 and 
SEQ ID:2552 respectively, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0786] Another function of GAM25 is therefore inhibition of 

HSPC065 (Accession NP_054876.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSPC065. 

[0787] 5-hydroxytryptamine (serotonin) receptor Id (HTR1D, Ac- 
cession NP_000855.1) is another GAM25 target gene, 
herein designated TARGET GENE. HTR1D BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by HTR1D, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HTR1D BINDING 
SITE, designated SEQ ID:9485, to the nucleotide sequence 



of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[0788] Another function of GAM25 is therefore inhibition of 

5-hydroxytryptamine (serotonin) receptor Id (HTR1D, Ac- 
cession NP_000855.1), a gene which belongs to g- pro- 
tein coupled receptor. Accordingly, utilities of GAM25 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with HTR1D. 

[0789] The function of HTR1D has been established by previous 
studies. The serotonin ID receptor was initially character- 
ized by radioligand binding procedures using membranes 
derived from bovine caudate nucleus. The 5- HT- ID re- 
ceptor is known to be a G protein- coupled receptor. 
Sumatriptan, an agent effective in the treatment of acute 
migraine, is the only ligand yet identified that is selective 
for the 5- HT- ID receptor. Weinshank et al. (1992) re- 
ported the cloning, deduced amino acid sequences, phar- 
macologic properties, and second- messenger coupling of 
a pair of human 5- HT- ID receptor genes, which they 
designated alpha and beta due to their strong similarities. 
Both genes have no introns in their coding regions, are 
expressed in the human cerebral cortex, and can couple 
to inhibition of adenylate cyclase activity. Their pharma- 



cologic binding properties match closely those of human, 
bovine, and guinea pig 5- HT- ID sites. Libert et al. 
(1991) obtained cDNA clones encoding 4 receptors of the 
G protein- coupled receptor family by selective amplifica- 
tion and cloning from thyroid cDNA. One of these clones, 
termed RDC4 by them, showed close structural similarity 
with the serotonin 5HT1A receptor (OMIM Ref. No. 
109760). By in situ hybridization, they demonstrated that 
the gene (HTR1D) is located on chromosome 1 at lp36.3- 
p34.3. By Southern blot analysis of a hybrid cell panel, Jin 
et al. (1992) showed that the HTR1D gene is located on 
chromosome 1. Wilkie et al. (1993) showed that the ho- 
mologous gene in the mouse is located on chromosome 
4. 

[0790] 

[0791] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0792] weinshank, R. L; ZgombickJ. M.; Macchi, M.J.; Branchek, 
T. A.; Hartig, P. R. : Human serotonin ID receptor is en- 
coded by a subfamily of two distinct genes: 5- HT(1D- al- 
pha) and 5- HT(1D- beta). Proc. Nat. Acad. Sci. 89: 3630- 
3634, 1992. ; and 



[0793] wilkie, T. M.; Chen, Y.; Gilbert, D. J.; Moore, K. J.; Yu, L; 
Simon, M. I.; Copeland, N. C; Jenkins, N. A. : Identifica- 
tion, chromosomal location, and genome organization of 
mammalian. 

[0794] Further studies establishing the function and utilities of 
HTR1D are found in John Hopkins OMIM database record 
ID 182133, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Hyaluronoglucosaminidase 4 (HYAL4, Accession 
NP_036401.1) is another CAM25 target gene, herein des- 
ignated TARGET GENE. HYAL4 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by HYAL4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HYAL4 BINDING SITE, designated 
SEQ ID:4683, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0795] Another function of GAM25 is therefore inhibition of 
Hyaluronoglucosaminidase 4 (HYAL4, Accession 
NP_036401.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HYAL4. 



[0796] insulin-like growth factor 1 (somatomedin c) (IGF1, Ac- 
cession NP_000609.1) is another GAM 2 5 target gene, 
herein designated TARGET GENE. IGF1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by IGF1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of IGF1 BINDING SITE, desig- 
nated SEQ ID:4732, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[0797] Another function of GAM25 is therefore inhibition of In- 
sulin-like growth factor 1 (somatomedin c) (IGF1, Acces- 
sion NP_000609.1), a gene which are structurally and 
functionally related to insulin but have a much higher 
growth- promoting activity and therefore may be associ- 
ated with Growth retardation with sensorineural deafness 
and mental retardation. Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of Growth re- 
tardation with sensorineural deafness and mental retarda- 
tion, and of other diseases and clinical conditions associ- 
ated with IGF1. 

[0798] The function of IGF1 has been established by previous 



studies. By the solid- phase method, Li et al. (1983) syn- 
thesized human somatomedin C, which has 70 amino acid 
residues and 3 disulfide bridges. Using cDNA probes in 
the analysis of somatic cell hybrids, Brissenden et al. 
(1984) and Tricoli et al. (1984) independently assigned 
the IGF1 structural gene to chromosome 12. Tricoli et al. 
(1984) regionalized the locus tentatively to 12q22- qter, 
where the KRAS2 (OMIM Ref. No. 190070) gene is situ- 
ated. This proximity, as well as that of the HRAS1 (OMIM 
Ref. No. 190020) and IGF2 (OMIM Ref. No. 147470) genes 
on lip and that of the NRAS (OMIM Ref. No. 164790) and 
NGFB (OMIM Ref. No. 162030) genes in band lp22, sug- 
gested to Brissenden et al. (1984) that a functional or 
evolutionary relationship may exist between members of 
the RAS family of protooncogenes and growth factor 
genes. Chromosomal abnormalities in the region of these 
genes have been associated with specific forms of neopla- 
sia. Both IGF1 and IGF2 have a striking structural homol- 
ogy to proinsulin. Deficiency of IGF1 was proposed as the 
nature of the basic defect in the African pygmy (OMIM Ref. 
No. 265850) and possibly also in the Laron type of 
dwarfism (OMIM Ref. No. 262500). The homology of chro- 
mosomes 11 and 12 is supported by the finding of yet 



another pair of structurally homologous loci on these 2 
chromosomes. See 146000 for description of the work of 
Mullis et al. (1991) suggesting that the IGF1 gene may be 
the site of the mutation causing one form of hypochon- 
droplasia. Using stored sera from men followed in the Bal- 
timore Longitudinal Study on Aging, Harman et al. (2000) 
investigated whether the circulating IGF1 level is an inde- 
pendent predictor of prostate cancer and compared its 
predictive value with those of IGF2, IGFBP3, and prostate- 
specific antigen (PSA; 176820). High IGF1 and low IGF2 
were independently associated with increased risk for 
prostate cancer, but PSA level was a much stronger pre- 
dictor of prostate cancer than either IGF1 or IGF2. The ab- 
sence of a relationship of IGF1 to prostate size is incon- 
sistent with increased ascertainment in men with large 
prostates as the source of greater prostate cancer risk as- 
sociated with IGF1. The authors concluded that IGF2 may 
inhibit both prostate growth and development of prostate 
cancer. Low birthweight is associated with later risk of 
type 2 diabetes and related disorders. Vaessen et al. 
(2002) studied the relationship between low birthweight 
and a polymorphism in the IGF1 gene that raises risk of 
type 2 diabetes and myocardial infarction. They recorded 



birthweight and obtained DNA for 463 adults. Individuals 
who did not have the wildtype allele of the polymorphism 
had a 215- gram lower birthweight than those homozy- 
gous for the wildtype allele. The data lent support to the 
hypothesis that genetic variation affecting fetal growth 
could account for the association between low birthweight 
and susceptibility to diabetes and cardiovascular disease 
in later life. Postnatal growth and development are coordi- 
nated by genetic and environmental influences and nu- 
merous growth factors. Le Roith et al. (2001) reviewed the 
essential role that the GH- IGFI axis plays in these pro- 
cesses. Although the GH- IGFI axis is a closely coordi- 
nated system, both GH and IGFI have independent actions, 
many of which have become apparent more recently fol- 
lowing the characterization of clinical syndromes and the 
development of mouse models. Genetic manipulation of 
mice has enabled investigators to reexamine many of the 
established hypotheses regarding the GH- IGFI axis. Re- 
sults gleaned from a mouse model created by tissue- 
specific gene deletion of liver IGFI (Yakar et. al, 1999; Sjo- 
gren et al., 1999) enabled investigators to reevaluate the 
original 'somatomedin hypothesis.' 
[0799] Animal model experiments lend further support to the 



function of IGF1. Aging skeletal muscles suffer a steady 
decline in mass and functional performance, and compro- 
mised muscle integrity as fibrotic invasions replace con- 
tractile tissue. The same programmed deficits in muscle 
structure and function are found in numerous neurode- 
generative syndromes and disease- related cachexia. 
Musaro et al. (2001) generated a model of persistent, 
functional myocyte hypertrophy using a tissue- restricted 
transgene encoding a locally acting isoform of Igfl that is 
expressed in skeletal muscle. Transgenic embryos devel- 
oped normally, and postnatal increases in muscle mass 
and strength were not accompanied by the additional 
pathologic changes seen in other Igfl transgenic models. 
Expression of Gata2 (OMIM Ref. No. 137295), a transcrip- 
tion factor normally undetected in skeletal muscle, 
marked hypertrophic myocytes that escaped age- related 
muscle atrophy and retained the proliferative response to 
muscle injury characteristic of younger animals. The ob- 
servations were thought to suggest usefulness of local- 
ized expression of this transgene as a clinical strategy for 
the treatment of age- or disease- related muscle frailty. 
[0800] it is appreciated that the abovementioned animal model 
for IGF1 is acknowledged by those skilled in the art as a 



scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[0801] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0802] Musaro, A.; McCullagh, K.; Paul, A.; Houghton, L; Do- 
browolny, C; Molinaro, M.; Barton, E. R.; Sweeney, H. L; 
Rosenthal, N. : Localized Igf- 1 transgene expression sus- 
tains hypertrophy and regeneration in senescent skeletal 
muscle. Nature Genet. 27: 195- 200, 2001. ; and 

[0803] |_e Roith, D.; Scavo, L; Butler, A. : What is the role of cir- 
culating IGF- I? Trends Endocr. Metab. 12: 48- 52, 2001. 

[0804] Further studies establishing the function and utilities of 
IGF1 are found in John Hopkins OMIM database record ID 
147440, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Interleukin 11 (IL11, 
Accession NP_000632.1) is another GAM25 target gene, 
herein designated TARGET GENE. IL11 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by IL11, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of IL11 BINDING SITE, desig- 



nated SEQ ID: 13505, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0805] Another function of GAM25 is therefore inhibition of In- 
terleukin 11 (IL11, Accession NP_000632.1), a gene which 
stimulates the proliferation of hematopoietic stem cells 
and megakaryocyte progenitor cells and induces 
megakaryocyte maturation. Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IL11. 

[0806] The function of IL11 has been established by previous 

studies. Paul et al. (1990) identified and cloned the gene 
for a new stromal cell- derived lymphopoietic and 
hematopoietic cytokine which they called interleukin- 11. 
The cDNA indicated a single reading frame of 597 nu- 
cleotides encoding a predicted 199- amino acid polypep- 
tide. The IL11 produced in COS- 1 cells showed an appar- 
ent molecular mass of about 23 kD. McKinley et al. (1992) 
determined that the genomic sequence is 7 kb long and 
consists of 5 exons and 4 introns. Biologic characteriza- 
tion indicated that in addition to stimulating plasmacy- 
toma proliferation, IL11 stimulates T- cell- dependent de- 
velopment of immunoglobulin- producing B cells and col- 



laborates with IL3 in supporting murine megakaryocyte 
colony formation (Paul et al., 1990). Du and Williams 
(1994) reviewed the pleiotropic effects of IL11 on 
hematopoietic cells. Yang- Feng et al. (1991) demon- 
strated by in situ hybridization that a cDNA for IL11 maps 
to 19ql3.3- ql3.4. Since translocations involving 19ql3 
occur in patients with acute lymphocytic leukemia, the 
IL11 gene may be implicated. Du and Williams (1997) re- 
viewed the molecular, cell biologic, and clinical aspects of 
interleukin- 11. 

[0807] 

[0808] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0809] Du, X.; Williams, D. A. : Interleukin- 11: review of molecu- 
lar, cell biology, and clinical use. Blood 89: 3897- 3908, 
1997. ; and 

[0810] Du, X. X.; Williams, D. A. : Interleukin- 11: a multifunc- 
tional growth factor derived from the hematopoietic mi- 
croenvironment. Blood 83: 2023- 2030, 1994. 

[0811] Further studies establishing the function and utilities of 
IL11 are found in John Hopkins OMIM database record ID 
147681, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Interleukin 19 (IL19, 
Accession NP_037503.2) is another GAM25 target gene, 
herein designated TARGET GENE. IL19 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by IL19, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
IL19 BINDING SITE, designated SEQ ID:6724, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[0812] Another function of GAM25 is therefore inhibition of In- 
terleukin 19 (IL19, Accession NP.037503.2), a gene which 
may play a role in B- cell activation and autoantibody pro- 
duction. Accordingly, utilities of GAM25 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with IL19. 

[0813] The function of IL19 has been established by previous 
studies. Interleukin- 10 (IL10; 124092) is a multifunc- 
tional cytokine that has antiinflammatory properties 
through its ability to downregulate antigen presentation 
and macrophage activation. It also plays a role in B- cell 
activation and autoantibody production. The IL10 family 



of cytokines includes IL19, IL20 (OMIM Ref. No. 605619), 
MDA7 (OMIM Ref. No. 604136), and IL22 (OMIM Ref. No. 
605330). By searching EST databases using IL10 as the 
probe, followed by screening an Epstein- Barr virus- 
transformed B- cell cDNA library, Gallagher et al. (2000) 
obtained a cDNA encoding IL19. Sequence analysis pre- 
dicted that the 177- amino acid protein contains a signal 
peptide, 2 potential N- linked glycosylation sites, and 4 
conserved cysteine residues necessary for correct folding 
of the IL10 monomer. IL19 shares 82% identity with IL10 
in the hydrophobic core, but only 53% similarity in the pu- 
tative IL10 receptor- alpha (OMIM Ref. No. 146933)- in- 
teracting residues. Northern blot kinetic analysis detected 
expression of IL10 before IL19 in lipopolysaccharide 
(LPS)- stimulated monocytes. IL19 expression was en- 
hanced in the presence of IL4 (OMIM Ref. No. 147780) or 
IL13 (OMIM Ref. No. 147683), but not gamma- interferon 
(OMIM Ref. No. 147570), in LPS- stimulated monocytes. 
Granulocyte- macrophage colony- stimulating factor 
(GMCSF; 138960), but not other cytokines, was capable of 
inducing IL19 expression. Western blot analysis showed 
expression of a 35- to 40- kD protein that was reduced to 
21 kD by glycosidase treatment. Genomic sequence anal- 



ysis determined that the IL19 gene spans nearly 6 kb and, 
like IL10, contains 5 exons 

[0814] 

[0815] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[° 816 ] Blumberg, H.; Conklin, D.; Xu, W.; Grossmann, A.; Brender, 
T.; Carollo, S.; Eagan, M.; Foster, D.; Haldeman, B. A.; 
Hammond, A.; Haugen, H.; Jelinek, L; and 14 others : In- 
terleukin 20: discovery, receptor identification, and role in 
epidermal function. Cell 104: 9- 19, 2001. ; and 

[O8 17 ] Gallagher, G.; Dickensheets, H.; EskdaleJ.; Izotova, L S.; 
Mirochnitchenko, O. V.; Peat, J. D.; Vazquez, N.; Pestka, S.; 
Donnelly, R. P.; Kotenko, S. V. : Cloning, expression and 
ini. 

[0818] Further studies establishing the function and utilities of 
IL19 are found in John Hopkins OMIM database record ID 
605687, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Interleukin 28 re- 
ceptor, alpha (IL28RA, Accession NP_775087.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
IL28RA BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 



encoded by IL28RA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IL28RA BINDING SITE, designated 
SEQ ID: 13666, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0819] Another function of GAM25 is therefore inhibition of In- 
terleukin 28 receptor, alpha (IL28RA, Accession 
NP.775087.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IL28RA. 

[0820] interleukin 28 receptor, alpha (IL28RA, Accession 

NP.734464.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. IL28RA BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by IL28RA, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
IL28RA BINDING SITE, designated SEQ ID: 13666, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0821] Another function of GAM25 is therefore inhibition of In- 



terleukin 28 receptor, alpha (IL28RA, Accession 
NP.734464.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IL28RA. 

[0822] interleukin 28 receptor, alpha (IL28RA, Accession 

NP_775088.1) is another CAM 2 5 target gene, herein des- 
ignated TARGET GENE. IL28RA BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by IL28RA, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
IL28RA BINDING SITE, designated SEQ ID: 13666, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0823] Another function of GAM25 is therefore inhibition of In- 
terleukin 28 receptor, alpha (IL28RA, Accession 
NP_775088.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IL28RA. 

[0824] imhbe (Accession NP_113667.1) is another GAM25 target 
gene, herein designated TARGET GENE. INHBE BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by INHBE, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of INHBE BIND- 
ING SITE, designated SEQ ID:17098, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0825] Another function of GAM25 is therefore inhibition of IN- 
HBE (Accession NP_113667.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with INHBE. 

[0826] integrin, alpha x (antigen cdllc (pl50), alpha polypep- 
tide) (ITGAX, Accession NP_000878.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. ITGAX 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by ITGAX, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ITGAX BINDING SITE, designated SEQ ID:5590, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[0827] Another function of GAM25 is therefore inhibition of Inte- 



grin, alpha x (antigen cdllc (pl50), alpha polypeptide) 
(ITGAX, Accession NP_000878.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ITGAX. 
[0828] janus kinase 3 (a protein tyrosine kinase, leukocyte) QAK3, 
Accession NP_000206.1) is another GAM25 target gene, 
herein designated TARGET GENE. JAK3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by JAK3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences ofJAK3 BINDING SITE, 
designated SEQ ID:9292, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0829] Another function of GAM25 is therefore inhibition of Janus 
kinase 3 (a protein tyrosine kinase, leukocyte) QAK3, Ac- 
cession NP_000206.1) .Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with JAK3. 

[0830] Potassium inwardly- rectifying channel, subfamily j, mem- 
ber 11 (KCNJ11, Accession NP_000516.2) is another 
GAM25 target gene, herein designated TARGET GENE. 



KCNJ11 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by KCNJ11, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of KCNJ11 BINDING SITE, designated SEQ ID:612, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0831] Another function of GAM25 is therefore inhibition of 

Potassium inwardly- rectifying channel, subfamily j, mem- 
ber 11 (KCNJ11, Accession NP_000516.2), a gene which is 
controlled by g proteins, inward rectifier k+ channels are 
characterized by a greater tendancy to allow potassium to 
flow into the cell rather than out of it. and therefore is as- 
sociated with Persistent hyperinsulinemic hypoglycemia of 
infancy. Accordingly, utilities of GAM25 include diagnosis, 
prevention and treatment of Persistent hyperinsulinemic 
hypoglycemia of infancy, and of other diseases and clini- 
cal conditions associated with KCNJ11. 

[0832] The function of KCNJ11 has been established by previous 
studies. ATP- sensitive potassium currents, l(KATP), were 
discovered in cardiac muscle and later found in pancreatic 
beta cells, pituitary tissue, skeletal muscle, brain, and 



vascular and nonvascular smooth muscle. I(KATP) func- 
tions in secretion and muscle contraction by coupling 
metabolic activity to membrane potential. In pancreatic 
beta cells, ATP- potassium channels are crucial for the 
regulation of glucose- induced insulin secretion and are 
the target for the sulfonylureas, oral hypoglycemic agents 
widely used in the treatment of noninsulin- dependent di- 
abetes mellitus (NIDDM; 125853), and for diazoxide, a 
potassium channel opener. The sulfonylurea receptor SUR 
(OMIM Ref. No. 600509) is a member of the ATP- binding 
cassette superfamily with multiple transmembrane- span- 
ning domains and 2 potential nucleotide- binding folds. 
Truncation of SUR that removes the second nucleotide- 
binding fold causes familial persistent hyperinsulinemic 
hypoglycemia of infancy (see, OMIM Ref. No., for example, 
600509.0001), a rare disorder of glucose homeostasis 
characterized by unregulated insulin secretion despite se- 
vere hypoglycemia. Although these observations imply 
that SUR is closely associated with, or even a subunit of, 
K(ATP) channels, expression of SUR alone had not pro- 
duced a measurable l(KATP). Inagaki et al. (1995) cloned a 
member of the inwardly rectifying potassium channel 
family, which they called BIR or Kir6.2, in the nomencla- 



ture of Chandy and Gutman (1993). The channel was ex- 
pressed in large amounts in rat pancreatic islets and glu- 
cose- responsive insulin- secreting cell lines. The se- 
quence showed a single open reading frame encoding a 
390- amino acid protein with 2 putative transmembrane 
segments. The mouse homolog also had a single open 
reading frame encoding a 390- amino acid protein with 
96% amino acid identity with human BIR, thus confirming 
that the gene encoding human BIR is intronless in the 
protein- coding region. Several other genes encoding in- 
ward rectifiers lack introns. This gene is also symbolized 
KCNJ11. 

[0833] Animal model experiments lend further support to the 
function of KCNJ11. ATP- sensitive potassium channels 
are activated by various metabolic stresses, including hy- 
poxia. The substantia nigra pars reticulata, the area with 
the highest expression of ATP- sensitive potassium chan- 
nels in the brain, plays a pivotal role in the control of 
seizures. Yamada et al. (2001) studied mutant mice lack- 
ing the Kir6.2 subunit of ATP- sensitive potassium chan- 
nels and found that they were susceptible to generalized 
seizures after brief hypoxia. In normal mice, the substan- 
tia nigra pars reticulata neuron activity was inactivated 



during hypoxia by the opening of the postsynaptic ATP- 
sensitive potassium channels, whereas in knockout mice, 
the activity of these neurons was enhanced. ATP- sensi- 
tive potassium channels exert a depressant effect on sub- 
stantia nigra pars reticulata neuronal activity during hy- 
poxia and may be involved in the nigral protection mech- 
anism against generalized seizures 

[0834] | t j S appreciated that the abovementioned animal model 
for KCNJ11 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[0835] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0836] Thomas, P. M.; Cote, G.J.; Hallman, D. M.; Mathew, P. M. : 
Homozygosity mapping, to chromosome lip, of the gene 
for familial persistent hyperinsulinemic hypoglycemia of 
infancy. Am. J. Hum. Genet. 56: 416- 421, 1995. ; and 

[0837] Yamada, K.; Ji, J. J.; Yuan, H.; Miki, T.; Sata, S.; Horimoto, 
N.; Shimizu, T.; Seino, S.; Inagaki, N. : Protective role of 
ATP- sensitive potassium channels in hypoxia- induced 
generalize. 

[0838] Further studies establishing the function and utilities of 



KCNJ11 are found in John Hopkins OMIM database record 
ID 600937, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. KIAA0063 
(Accession NP_055691.1) is another GAM25 target gene, 
herein designated TARGET GENE. KIAA0063 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0063, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0063 
BINDING SITE, designated SEQ ID:6721, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 
[0839] Another function of GAM25 is therefore inhibition of 

KIAA0063 (Accession NP_055691.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0063. 

[0840] KIAA0087 (Accession NP_055584.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA0087 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0087, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0087 BINDING SITE, designated SEQ ID:1183, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[0841] Another function of GAM25 is therefore inhibition of 

KIAA0087 (Accession NP.055584.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0087. 

[0842] KIAA0391 (Accession NP_055487.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA0391 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0391, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0391 BINDING SITE, designated SEQ ID:4805, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0843] Another function of GAM25 is therefore inhibition of 

KIAA0391 (Accession NP_055487.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
KIAA0391. 

[O8 44 ] KIAA0459 (Accession XP_027862.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA0459 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0459, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0459 BINDING SITE, designated SEQ ID:6069, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0845] Another function of GAM25 is therefore inhibition of 

KIAA0459 (Accession XP_027862.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0459. 

[0846] KIAA0475 (Accession NP_055679.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA0475 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0475, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA0475 BINDING SITE, designated SEQ ID:11244, to the 
nucleotide sequence of CAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[0847] Another function of GAM25 is therefore inhibition of 

KIAA0475 (Accession NP.055679.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0475. 

[0848] KIAA0495 (Accession XP.031397.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA0495 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0495, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0495 BINDING SITE, designated SEQ ID: 10283, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0849] Another function of GAM25 is therefore inhibition of 

KIAA0495 (Accession XP_031397.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



KIAA0495. 

[0850] KIAA0513 (Accession NP_055547.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA0513 
BINDING SITE1 and KIAA0513 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA0513, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA0513 BINDING SITE1 and 
KIAA0513 BINDING SITE2, designated SEQ ID: 14774 and 
SEQ ID: 13505 respectively, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0851] Another function of GAM25 is therefore inhibition of 

KIAA0513 (Accession NP_055547.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0513. 

[0852] KIAA0557 (Accession XP_085507.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA0557 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0557, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0557 BINDING SITE, designated SEQ ID:13127, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[0853] Another function of GAM25 is therefore inhibition of 

KIAA0557 (Accession XP.085507.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0557. 

[0854] KIAA0561 (Accession XP.038150.2) is another GAM25 
target gene, herein designated TARGET GENE. KIAA0561 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0561, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0561 BINDING SITE, designated SEQ ID:14373, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0855] Another function of GAM25 is therefore inhibition of 

KIAA0561 (Accession XP.038150.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
KIAA0561. 

[0856] KIAA0605 (Accession NP_055509.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA0605 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0605, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0605 BINDING SITE, designated SEQ ID:16135, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0857] Another function of GAM25 is therefore inhibition of 

KIAA0605 (Accession NP.055509.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0605. 

[0858] KIAA0650 (Accession XP_113962.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA0650 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0650, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA0650 BINDING SITE, designated SEQ ID: 1046, to the 
nucleotide sequence of CAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[0859] Another function of GAM25 is therefore inhibition of 

KIAA0650 (Accession XP.113962.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0650. 

[0860] KIAA0663 (Accession NP_055642.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA0663 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0663, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0663 BINDING SITE, designated SEQ ID:887, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0861] Another function of GAM25 is therefore inhibition of 

KIAA0663 (Accession NP_055642.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



KIAA0663. 

[0862] KIAA0682 (Accession NP_055667.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA0682 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA0682, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0682 BINDING SITE, designated 
SEQ ID:9165, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0863] Another function of GAM25 is therefore inhibition of 

KIAA0682 (Accession NP.055667.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0682. 

[0864] KIAA0828 (Accession NP_056143.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA0828 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0828, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



KIAA0828 BINDING SITE, designated SEQ ID:8283, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[0865] Another function of GAM25 is therefore inhibition of 

KIAA0828 (Accession NP_056143.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0828. 

[0866] KIAA0831 (Accession NP_055739.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA0831 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0831, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0831 BINDING SITE, designated SEQ ID:9780, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0867] Another function of GAM25 is therefore inhibition of 

KIAA0831 (Accession NP.055739.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0831. 



[0868] KIAA0889 (Accession NP_056192.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA0889 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA0889, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0889 BINDING SITE, designated 
SEQ ID: 18023, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[0869] Another function of GAM25 is therefore inhibition of 

KIAA0889 (Accession NP.056192.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0889. 

[0870] KIAA0924 (Accession NP_055712.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA0924 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0924, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0924 BINDING SITE, designated SEQ ID: 13300, to the 



nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[0871] Another function of GAM25 is therefore inhibition of 

KIAA0924 (Accession NP_055712.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0924. 

[0872] KIAA0935 (Accession XP.052620.6) is another GAM25 
target gene, herein designated TARGET GENE. KIAA0935 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0935, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0935 BINDING SITE, designated SEQ ID:7586, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0873] Another function of GAM25 is therefore inhibition of 

KIAA0935 (Accession XP.052620.6) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0935. 

[0874] KIAA0962 (Accession XP.290942.1) is another GAM25 



target gene, herein designated TARGET GENE. KIAA0962 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0962, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0962 BINDING SITE, designated SEQ ID:8363, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[0875] Another function of GAM25 is therefore inhibition of 

KIAA0962 (Accession XP_290942.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0962. 

[0876] KIAA1002 (Accession XP_290584.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1002 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1002, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1002 BINDING SITE, designated SEQ ID: 185 10, to the 
nucleotide sequence of GAM25 RNA, herein designated 



GAM RNA, also designated SEQ ID:206. 
[0877] Another function of GAM25 is therefore inhibition of 

KIAA1002 (Accession XP_290584.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1002. 

[0878] KIAA1040 (Accession XP_051091.3) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1040 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1040, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1040 BINDING SITE, designated SEQ ID: 19942, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0879] Another function of GAM25 is therefore inhibition of 

KIAA1040 (Accession XP_051091.3) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1040. 

[0880] KIAA1041 (Accession NP_055762.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA1041 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1041, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1041 BINDING SITE, designated SEQ ID:16595, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[0881] Another function of GAM25 is therefore inhibition of 

KIAA1041 (Accession NP.055762.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1041. 

[0882] KIAA1170 (Accession XP.045907.2) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1170 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1170, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1170 BINDING SITE, designated SEQ ID:17183, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 



[0883] Another function of GAM25 is therefore inhibition of 

KIAA1170 (Accession XP_045907.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1170. 

[0884] KIAA1185 (Accession NP_065761.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA1185 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1185, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1185 BINDING SITE, designated SEQ ID:7542, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0885] Another function of GAM25 is therefore inhibition of 

KIAA1185 (Accession NP.065761.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1185. 

[0886] KIAA1198 (Accession NP_065765.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA1198 
BINDING SITE1 through KIAA1198 BINDING SITE3 are tar- 



get binding sites found in untranslated regions of mRNA 
encoded by KIAA1198, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of KIAA1198 BINDING SITE1 
through KIAA1198 BINDING SITE3, designated SEQ 
ID: 17079, SEQ ID: 14842 and SEQ ID:9534 respectively, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[0887] Another function of GAM25 is therefore inhibition of 

KIAA1198 (Accession NP.065765.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1198. 

[0888] KIAA1257 (Accession XP.031577.2) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1257 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1257, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1257 BINDING SITE, designated SEQ ID:17183, to the 
nucleotide sequence of GAM25 RNA, herein designated 



GAM RNA, also designated SEQ ID:206. 
[0889] Another function of GAM25 is therefore inhibition of 

KIAA1257 (Accession XP.031577.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1257. 

[0890] KIAA1268 (Accession XP_291055.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1268 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1268, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1268 BINDING SITE, designated SEQ ID:11503, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0891] Another function of GAM25 is therefore inhibition of 

KIAA1268 (Accession XP_291055.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1268. 

[0892] KIAA1273 (Accession XP_300760.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1273 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1273, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1273 BINDING SITE, designated SEQ ID:16475, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[0893] Another function of GAM25 is therefore inhibition of 

KIAA1273 (Accession XP.300760.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1273. 

[0894] KIAA1465 (Accession XP.027396.4) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1465 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1465, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1465 BINDING SITE, designated SEQ ID:11959, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 



[0895] Another function of GAM25 is therefore inhibition of 

KIAA1465 (Accession XP.027396.4) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1465. 

[0896] KIAA1493 (Accession XP_034415.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1493 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1493, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1493 BINDING SITE, designated SEQ ID:6658, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0897] Another function of GAM25 is therefore inhibition of 

KIAA1493 (Accession XP_034415.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1493. 

[0898] KIAA1530 (Accession XP.042661.5) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1530 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA1530, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1530 BINDING SITE, designated SEQ ID:2247, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[0899] Another function of GAM25 is therefore inhibition of 

KIAA1530 (Accession XP.042661.5) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1530. 

[0900] KIAA1571 (Accession XP.027744.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1571 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1571, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1571 BINDING SITE, designated SEQ ID:13505, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0901] Another function of GAM25 is therefore inhibition of 



KIAA1571 (Accession XP_027744.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1571. 

[0902] KIAA1615 (Accession NP_066002.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA1615 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1615, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1615 BINDING SITE, designated SEQ ID:16197, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0903] Another function of GAM25 is therefore inhibition of 

KIAA1615 (Accession NP_066002.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1615. 

[0904] KIAA1671 (Accession XP_037809.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1671 
BINDING SITE1 and KIAA1671 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 



coded by KIAA1671, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA1671 BINDING SITE1 and 
KIAA1671 BINDING SITE2, designated SEQ ID:613 and SEQ 
ID:6719 respectively, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[0905] Another function of GAM25 is therefore inhibition of 

KIAA1671 (Accession XP.037809.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1671. 

[0906] KIAA1737 (Accession NP.219494.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1737 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1737, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1737 BINDING SITE, designated SEQ ID:1130, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 



[0907] Another function of GAM25 is therefore inhibition of 

KIAA1737 (Accession NP.219494.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1737. 

[0908] KIAA1784 (Accession NP_115820.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. KIAA1784 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1784, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1784 BINDING SITE, designated SEQ ID: 16595, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0909] Another function of GAM25 is therefore inhibition of 

KIAA1784 (Accession NP_115820.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1784. 

[0910] KIAA1827 (Accession XP_290834.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1827 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA1827, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1827 BINDING SITE, designated SEQ ID:16595, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[091 1] Another function of GAM25 is therefore inhibition of 

KIAA1827 (Accession XP_290834.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1827. 

[0912] KIAA1836 (Accession XP.114087.2) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1836 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1836, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1836 BINDING SITE, designated SEQ ID:4984, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0913] Another function of GAM25 is therefore inhibition of 



KIAA1836 (Accession XP_114087.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1836. 

[0914] KIAA1971 (Accession XP_058720.4) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1971 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1971, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1971 BINDING SITE, designated SEQ ID:9625, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[0915] Another function of GAM25 is therefore inhibition of 

KIAA1971 (Accession XP_058720.4) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1971. 

[09 1 6] KIAA1987 (Accession XP_113870.1) is another GAM25 
target gene, herein designated TARGET GENE. KIAA1987 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1987, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1987 BINDING SITE, designated SEQ ID:3377, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[0917] Another function of GAM25 is therefore inhibition of 

KIAA1987 (Accession XP_113870.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1987. 

[09 1 8] KIAA2028 (Accession XP.059415.2) is another GAM25 
target gene, herein designated TARGET GENE. KIAA2028 
BINDING SITE1 and KIAA2028 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA2028, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA2028 BINDING SITE1 and 
KIAA2028 BINDING SITE2, designated SEQ ID:3481 and 
SEQ ID:4224 respectively, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 



[0919] Another function of GAM25 is therefore inhibition of 

KIAA2028 (Accession XP_059415.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA2028. 

[0920] Kallikrein 7 (chymotryptic, stratum corneum) (KLK7, Ac- 
cession NP_005037.1) is another GAM25 target gene, 
herein designated TARGET GENE. KLK7 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by KLK7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KLK7 BINDING SITE, designated SEQ ID:2523, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[0921] Another function of GAM25 is therefore inhibition of 

Kallikrein 7 (chymotryptic, stratum corneum) (KLK7, Ac- 
cession NP_005037.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KLK7. 

[0922] Kallikrein 7 (chymotryptic, stratum corneum) (KLK7, Ac- 
cession NP_644806.1) is another GAM25 target gene, 



herein designated TARGET GENE. KLK7 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by KLK7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KLK7 BINDING SITE, designated SEQ ID:2523, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[0923] Another function of GAM25 is therefore inhibition of 

Kallikrein 7 (chymotryptic, stratum corneum) (KLK7, Ac- 
cession NP.644806.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KLK7. 

[0924] Kinase suppressor of ras (KSR, Accession XP_290793.1) is 
another GAM25 target gene, herein designated TARGET 
GENE. KSR BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by KSR, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of KSR BINDING SITE, designated SEQ ID:9413, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 



RNA, also designated SEQ ID:206. 

[0925] Another function of GAM25 is therefore inhibition of Ki- 
nase suppressor of ras (KSR, Accession XP_290793.1) . 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with KSR. 

[0926] Lysosomal-associated membrane protein 3 (LAMP3, Ac- 
cession NP_055213.1) is another GAM25 target gene, 
herein designated TARGET GENE. LAMP3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by LAMP3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LAMP3 BINDING 
SITE, designated SEQ ID:3444, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[0927] Another function of GAM25 is therefore inhibition of 

Lysosomal-associated membrane protein 3 (LAMP3, Ac- 
cession NP_055213.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LAMP3. 

[0928] lipti (Accession NP_057013.1) is another GAM25 target 



gene, herein designated TARGET GENE. LIPT1 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by LIPTI, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LIPT1 BINDING SITE, designated SEQ ID:6069, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0929] Another function of GAM 2 5 is therefore inhibition of LIPT1 
(Accession NP.057013.1) .Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LIPT1. 

[0930] lipti (Accession NP.660198.1) is another GAM25 target 
gene, herein designated TARGET GENE. LIPTI BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of multiple transcripts of mRNA encoded by LIPTI, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LIPTI BINDING SITE, designated SEQ ID:6069, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 



[0931] Another function of GAM 2 5 is therefore inhibition of LIPT1 
(Accession NP_660198.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LIPT1. 

[0932] lipti (Accession NP_660199.1) is another GAM25 target 
gene, herein designated TARGET GENE. LIPTI BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by LIPTI, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LIPTI BINDING SITE, designated SEQ ID:6069, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0933] Another function of GAM25 is therefore inhibition of LIPTI 
(Accession NP_660199.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LIPTI. 

[0934] LNIR (Accession NP_112178.1) is another GAM 2 5 target 

gene, herein designated TARGET GENE. LNIR BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LNIR, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LNIR BINDING 
SITE, designated SEQ ID: 14735, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0935] Another function of GAM 2 5 is therefore inhibition of LNIR 
(Accession NP_112178.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LNIR. 

[0936] LNK (Accession NP_005466.1) is another GAM25 target 
gene, herein designated TARGET GENE. LNK BINDING 
SITE1 and LNK BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by LNK, 
corresponding to target binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LNK BINDING SITE1 and LNK BINDING SITE2, 
designated SEQ ID:6553 and SEQ ID:19673 respectively, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0937] Another function of GAM25 is therefore inhibition of LNK 
(Accession NP_005466.1), a gene which links T- cell re- 
ceptor activation signal to phospholipase c- gamma- 1, 



grb- 2 and phosphatidylinositol 3- kinase (by similarity). 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with LNK. 
[0938] The function of LNK has been established by previous 
studies. .By PCR using primers based on the rat Lnk se- 
quence and by screening ajurkat cDNA library, Li et al. 
(2000) obtained a cDNA encoding human LNK. Sequence 
analysis predicted that the 575- amino acid LNK protein 
contains an N- terminal proline- rich region, a pleckstrin 
homology (PH) domain, and an Src homology 2 (SH2) do- 
main; the PH and SH2 domains are similar to those of the 
APS protein. Northern blot analysis detected low expres- 
sion of a 6.8- kb LNK transcript in various lymphoid cell 
lines. Confocal fluorescence microscopy showed that the 
majority of LNK is located in the juxtanuclear region with 
some found near the plasma membrane. Immunoprecipi- 
tation analysis demonstrated that LNK is phosphorylated 
by LCK (OMIM Ref. No. 153390) but not by SYK (OMIM Ref. 
No. 600085) and that LNK binds to the tyrosine- phos- 
phorylated TCR zeta chain via its SH2 domain. Functional 
analysis indicated that LNK inhibits the activation of NFAT 
(see OMIM Ref. No. 600489) in stimulated T cells 



[0939] Animal model experiments lend further support to the 

function of LNK. Takaki et al. (2000) generated Lnk- defi- 
cient mice and found that although they had unimpaired 
T- cell development in thymus, pre- B and immature B 
cells accumulated in enlarged spleens. In bone marrow, 
there was also an increase in B- lineage cells, reflecting 
enhanced production of B- cell progenitors due in part to 
hypersensitivity to SCF (KITLG; 184745) in the presence or 
absence of IL7 (OMIM Ref. No. 146660). Western blot 
analysis showed that mouse Lnk is actually a 68- kD pro- 
tein 

[0940] it is appreciated that the abovementioned animal model 
for LNK is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[0941] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[0942] Lij v.; He, X.; Schembri- King, J.; Jakes, S.; Hayashi, J. : 
Cloning and characterization of human Lnk, an adaptor 
protein with pleckstrin homology and Src homology 2 do- 
mains that can inhibit T cell activation. J. Immun. 164: 
5199- 5206, 2000. ; and 



[° 943 ] Takaki, S.; Sauer, K.; Iritani, B. M.; Chien, S.; Ebihara, Y.; 
Tsuji, K.; Takatsu, K.; Perlmutter, R. M. : Control of B cell 
production by the adaptor protein Lnk: definition of a 
conserve. 

[0944] Further studies establishing the function and utilities of 
LNK are found in John Hopkins OMIM database record ID 
605093, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. LOCI 12817 
(Accession NP_612422.2) is another GAM25 target gene, 
herein designated TARGET GENE. LOC112817 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOCI 12817, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC112817 BINDING SITE, designated SEQ ID:19177, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0945] Another function of GAM25 is therefore inhibition of 

LOC112817 (Accession NP.612422.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC112817. 



[0946] LOC113444 (Accession NP.612437.2) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC113444 
BINDING SITE1 and LOC113444 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC113444, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC113444 BINDING SITE1 
and LOC113444 BINDING SITE2, designated SEQ ID:4156 
and SEQ ID:7668 respectively, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[0947] Another function of GAM25 is therefore inhibition of 

LOC113444 (Accession NP.612437.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC113444. 

[0948] LOC115098 (Accession NP_612451.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC115098 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOCI 15098, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC115098 BINDING SITE, designated SEQ ID:5447, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[0949] Another function of GAM25 is therefore inhibition of 

LOC115098 (Accession NP_612451.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC115098. 

[0950] LOC115219 (Accession XP.055499.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC115219 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC115219, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOCI 152 19 BINDING SITE, designated SEQ ID: 19046, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0951] Another function of GAM25 is therefore inhibition of 

LOC115219 (Accession XP_055499.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC115219. 

[0952] LOC115648 (Accession NP_663299.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC115648 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 15648, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC115648 BINDING SITE, designated SEQ ID:6718, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0953] Another function of GAM25 is therefore inhibition of 

LOC115648 (Accession NP.663299.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC115648. 

[0954] LOC118490 (Accession XP_060981.3) is another GAM25 
target gene, herein designated TARGET GENE. LOC118490 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 18490, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC118490 BINDING SITE, designated SEQ ID:1129, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[0955] Another function of GAM25 is therefore inhibition of 

LOC118490 (Accession XP.060981.3) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC118490. 

[0956] LOC120526 (Accession XP_058475.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC120526 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC120526, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC120526 BINDING SITE, designated SEQ ID:5254, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0957] Another function of GAM25 is therefore inhibition of 

LOC120526 (Accession XP_058475.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC120526. 



[0958] LOC125061 (Accession XP.058889.3) is another GAM25 
target gene, herein designated TARGET GENE. LOC125061 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC125061, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC125061 BINDING SITE, designated SEQ ID:13505, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0959] Another function of GAM25 is therefore inhibition of 

LOC125061 (Accession XP.058889.3) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC125061. 

[0960] LOC126669 (Accession XP.060121.4) is another GAM25 
target gene, herein designated TARGET GENE. LOC126669 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC126669, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC126669 BINDING SITE, designated SEQ ID:5257, to 



the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[0961] Another function of GAM25 is therefore inhibition of 

LOC126669 (Accession XP.060121.4) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC126669. 

[0962] LOC132241 (Accession XP_059583.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC132241 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC132241, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC132241 BINDING SITE, designated SEQ ID:7296, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0963] Another function of GAM25 is therefore inhibition of 

LOC132241 (Accession XP_059583.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC132241. 

[0964] LOC135293 (Accession XP_072402.4) is another GAM25 



target gene, herein designated TARGET GENE. LOC135293 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC135293, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC135293 BINDING SITE, designated SEQ ID:19636, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[0965] Another function of GAM25 is therefore inhibition of 

LOC135293 (Accession XP.072402.4) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC135293. 

[0966] LOC135763 (Accession NP.612639.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC135763 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC135763, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC135763 BINDING SITE, designated SEQ ID:11364, to 
the nucleotide sequence of GAM25 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:206. 
[0967] Another function of GAM25 is therefore inhibition of 

LOC135763 (Accession NP_612639.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC135763. 

[0968] LOC144481 (Accession XP_096611.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC144481 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC144481, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144481 BINDING SITE, designated SEQ ID:6245, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0969] Another function of GAM25 is therefore inhibition of 

LOC144481 (Accession XP_096611.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144481. 

[0970] LOC144871 (Accession XP_096698.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC144871 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC144871, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144871 BINDING SITE, designated SEQ ID:2317, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[0971] Another function of GAM25 is therefore inhibition of 

LOC144871 (Accession XP_096698.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144871. 

[0972] LOC145268 (Accession XP_085072.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC145268 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC145268, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145268 BINDING SITE, designated SEQ ID:1754, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 



[0973] Another function of GAM25 is therefore inhibition of 

LOC145268 (Accession XP_085072.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145268. 

[0974] LOC145800 (Accession XP_085242.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC145800 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC145800, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145800 BINDING SITE, designated SEQ ID:2677, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0975] Another function of GAM25 is therefore inhibition of 

LOC145800 (Accession XP.085242.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145800. 

[0976] LOC145813 (Accession XP_096873.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC145813 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC145813, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145813 BINDING SITE, designated SEQ ID:634, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[0977] Another function of GAM25 is therefore inhibition of 

LOC145813 (Accession XP_096873.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145813. 

[0978] LOC146177 (Accession NP.778229.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC146177 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC146177, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146177 BINDING SITE, designated SEQ ID:4315, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0979] Another function of GAM25 is therefore inhibition of 



LOC146177 (Accession NP.778229.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146177. 

[0980] LOC146229 (Accession XP_085387.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC146229 
BINDING SITE1 and LOC146229 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC146229, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC146229 BINDING SITE1 
and LOC146229 BINDING SITE2, designated SEQ ID:6069 
and SEQ ID: 11 151 respectively, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[0981] Another function of GAM25 is therefore inhibition of 

LOC146229 (Accession XP_085387.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146229. 

[0982] LOC146346 (Accession XP_085430.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC146346 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC146346, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146346 BINDING SITE, designated SEQ ID: 15 193, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[0983] Another function of GAM25 is therefore inhibition of 

LOC146346 (Accession XP_085430.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146346. 

[0984] LOC146429 (Accession XP.096998.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC146429 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC146429, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146429 BINDING SITE, designated SEQ ID:11432, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 



[0985] Another function of GAM25 is therefore inhibition of 

LOC146429 (Accession XP.096998.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146429. 

[0986] LOC146784 (Accession XP_085588.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC146784 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC146784, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146784 BINDING SITE, designated SEQ ID: 14301, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0987] Another function of GAM25 is therefore inhibition of 

LOC146784 (Accession XP_085588.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146784. 

[0988] LOC146820 (Accession XP_085603.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC146820 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC146820, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146820 BINDING SITE, designated SEQ ID:4887, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[0989] Another function of GAM25 is therefore inhibition of 

LOC146820 (Accession XP_085603.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146820. 

[0990] LOC146894 (Accession NP.660316.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC146894 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC146894, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146894 BINDING SITE, designated SEQ ID: 14231, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0991] Another function of GAM25 is therefore inhibition of 



LOC146894 (Accession NP_660316.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146894. 

[0992] LOC146909 (Accession XP.085634.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC146909 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC146909, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146909 BINDING SITE, designated SEQ ID: 18521, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0993] Another function of GAM25 is therefore inhibition of 

LOC146909 (Accession XP_085634.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146909. 

[0994] LOC147166 (Accession XP_085722.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC147166 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC147166, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147166 BINDING SITE, designated SEQ ID: 1828, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[0995] Another function of GAM25 is therefore inhibition of 

LOC147166 (Accession XP.085722.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147166. 

[0996] LOC147817 (Accession XP.085903.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC147817 
BINDING SITE1 and LOC147817 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC147817, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC147817 BINDING SITE1 
and LOC147817 BINDING SITE2, designated SEQ ID:13127 
and SEQ ID:20074 respectively, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 



[0997] Another function of GAM25 is therefore inhibition of 

LOC147817 (Accession XP_085903.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147817. 

[0998] LOC147841 (Accession XP.085924.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC147841 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC147841, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147841 BINDING SITE, designated SEQ ID:4882, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[0999] Another function of GAM25 is therefore inhibition of 

LOC147841 (Accession XP.085924.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147841. 

[1000] LOC148137 (Accession NP_653293.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC148137 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC148137, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148137 BINDING SITE, designated SEQ ID:6069, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1001] Another function of GAM25 is therefore inhibition of 

LOC148137 (Accession NP_653293.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148137. 

[1002] LOC148189 (Accession XP_086087.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC148189 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC148189, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148189 BINDING SITE, designated SEQ ID:4479, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1003] Another function of GAM25 is therefore inhibition of 



LOC148189 (Accession XP_086087.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148189. 

[1004] LOC148203 (Accession XP_086095.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC148203 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC148203, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148203 BINDING SITE, designated SEQ ID: 16166, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1005] Another function of GAM25 is therefore inhibition of 

LOC148203 (Accession XP_086095.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148203. 

[1006] LOC148709 (Accession XP_086281.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC148709 
BINDING SITE1 and LOC148709 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 



coded by LOC148709, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC148709 BINDING SITE1 
and LOC148709 BINDING SITE2, designated SEQ ID:11549 
and SEQ ID: 18101 respectively, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 
[1007] Another function of GAM25 is therefore inhibition of 

LOC148709 (Accession XP_086281.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148709. 

[1008] LOC149149 (Accession XP.097598.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC149149 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC149149, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149149 BINDING SITE, designated SEQ ID:16301, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 



[1009] Another function of GAM25 is therefore inhibition of 

LOC149149 (Accession XP_097598.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149149. 

[1010] LOC149466 (Accession XP_086546.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC149466 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC149466, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149466 BINDING SITE, designated SEQ ID:3185, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1011] Another function of GAM25 is therefore inhibition of 

LOC149466 (Accession XP.086546.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149466. 

[1012] LOC149478 (Accession XP_086536.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC149478 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC149478, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149478 BINDING SITE, designated SEQ ID: 182 12, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1013] Another function of GAM25 is therefore inhibition of 

LOC149478 (Accession XP_086536.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149478. 

[1014] LOC149506 (Accession XP_097661.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC149506 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC149506, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149506 BINDING SITE, designated SEQ ID:14533, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1015] Another function of GAM25 is therefore inhibition of 



LOC149506 (Accession XP_097661.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149506. 

[1016] LOC150054 (Accession XP.097797.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC150054 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC150054, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150054 BINDING SITE, designated SEQ ID:9448, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1017] Another function of GAM25 is therefore inhibition of 

LOC150054 (Accession XP.097797.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150054. 

[1018] LOC150397 (Accession XP_086907.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC150397 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150397, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150397 BINDING SITE, designated SEQ ID:17183, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1019] Another function of GAM25 is therefore inhibition of 

LOC150397 (Accession XP_086907.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150397. 

[1020] LOC150587 (Accession XP.097917.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC150587 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC150587, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150587 BINDING SITE, designated SEQ ID:19636, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1021] Another function of GAM25 is therefore inhibition of 

LOC150587 (Accession XP_097917.1) . Accordingly, utili- 



ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150587. 

[1022] LOC150886 (Accession XP_097963.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC150886 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC150886, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150886 BINDING SITE, designated SEQ ID:7130, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1023] Another function of GAM25 is therefore inhibition of 

LOC150886 (Accession XP_097963.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150886. 

[1024] LOC151201 (Accession XP_098021.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC151201 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC151201, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151201 BINDING SITE, designated SEQ ID:9269, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1025] Another function of GAM25 is therefore inhibition of 

LOC151201 (Accession XP_098021.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151201. 

[1026] LOC151475 (Accession XP_098063.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC151475 
BINDING SITE1 and LOC151475 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC151475, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC151475 BINDING SITE1 
and LOC151475 BINDING SITE2, designated SEQ ID:14301 
and SEQ ID:4882 respectively, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[1027] Another function of GAM25 is therefore inhibition of 



LOC151475 (Accession XP_098063.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151475. 

[1028] LOC151636 (Accession NP_612144.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC151636 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC151636, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151636 BINDING SITE, designated SEQ ID:17818, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1029] Another function of GAM25 is therefore inhibition of 

LOC151636 (Accession NP.612144.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151636. 

[1030] LOC152445 (Accession XP_098231.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC152445 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC152445, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152445 BINDING SITE, designated SEQ ID:11559, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1031] Another function of GAM25 is therefore inhibition of 

LOC152445 (Accession XP_098231.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152445. 

[1032] LOC152620 (Accession XP_011108.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC152620 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC152620, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152620 BINDING SITE, designated SEQ ID:3060, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1033] Another function of GAM25 is therefore inhibition of 

LOC152620 (Accession XP_011108.2) . Accordingly, utili- 



ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152620. 

[1034] LOC152667 (Accession XP_087500.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC152667 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC152667, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152667 BINDING SITE, designated SEQ ID:4383, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1035] Another function of GAM25 is therefore inhibition of 

LOC152667 (Accession XP_087500.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152667. 

[1036] LOC152719 (Accession XP.098257.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC152719 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC152719, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152719 BINDING SITE, designated SEQ ID:12540, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1037] Another function of GAM25 is therefore inhibition of 

LOC152719 (Accession XP_098257.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152719. 

[1038] LOC153077 (Accession XP_098307.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC153077 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC153077, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153077 BINDING SITE, designated SEQ ID:16720, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1039] Another function of GAM25 is therefore inhibition of 

LOC153077 (Accession XP_098307.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC153077. 



[1040] LOC153684 (Accession XP_098412.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC153684 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC153684, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153684 BINDING SITE, designated SEQ ID:14611, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1041] Another function of GAM25 is therefore inhibition of 

LOC153684 (Accession XP_098412.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153684. 

[1042] LOC154282 (Accession XP_098505.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC154282 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC154282, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154282 BINDING SITE, designated SEQ ID:16702, to 



the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1043] Another function of GAM25 is therefore inhibition of 

LOC154282 (Accession XP_098505.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154282. 

[1044] LOC154822 (Accession XP.098618.3) is another GAM25 
target gene, herein designated TARGET GENE. LOC154822 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC154822, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154822 BINDING SITE, designated SEQ ID:14064, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1045] Another function of GAM25 is therefore inhibition of 

LOC154822 (Accession XP.098618.3) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154822. 

[1046] LOC154877 (Accession XP_098626.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC154877 
BINDING SITE1 through LOC154877 BINDING SITE3 are 
target binding sites found in untranslated regions of 
mRNA encoded by LOC154877, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC154877 
BINDING SITE1 through LOC154877 BINDING SITE3, des- 
ignated SEQ ID:11691, SEQ ID:13635 and SEQ ID:13046 
respectively, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 
[1047] Another function of GAM25 is therefore inhibition of 

LOC154877 (Accession XP_098626.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154877. 

[1048] LOC158014 (Accession XP.088442.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC158014 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC158014, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC158014 BINDING SITE, designated SEQ ID:684, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1049] Another function of GAM25 is therefore inhibition of 

LOC158014 (Accession XP_088442.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158014. 

[1050] LOC158310 (Accession XP.098919.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC158310 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC158310, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158310 BINDING SITE, designated SEQ ID:19625, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1051] Another function of GAM25 is therefore inhibition of 

LOC158310 (Accession XP.098919.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158310. 



[1052] LOC158476 (Accession XP_098955.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC158476 
BINDING SITE1 and LOC158476 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC158476, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC158476 BINDING SITE1 
and LOC158476 BINDING SITE2, designated SEQ ID: 18466 
and SEQ ID: 15086 respectively, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1053] Another function of GAM25 is therefore inhibition of 

LOC158476 (Accession XP_098955.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158476. 

[1054] LOC158865 (Accession XP_099000.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC158865 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC158865, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC158865 BINDING SITE, designated SEQ ID:11559, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1055] Another function of GAM25 is therefore inhibition of 

LOC158865 (Accession XP_099000.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158865. 

[1056] LOC161145 (Accession XP_101622.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC161145 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC161145, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC161145 BINDING SITE, designated SEQ ID:12540, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1057] Another function of GAM25 is therefore inhibition of 

LOC161145 (Accession XP_101622.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC161145. 

[1058] LOC163227 (Accession NP_775802.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC163227 
BINDING SITE1 and LOC163227 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC163227, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC163227 BINDING SITE1 
and LOC163227 BINDING SITE2, designated SEQ ID:15025 
and SEQ ID: 1888 respectively, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[1059] Another function of GAM25 is therefore inhibition of 

LOC163227 (Accession NP_775802.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC163227. 

[1060] LOC164091 (Accession XP_089356.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC164091 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC164091, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC164091 BINDING SITE, designated SEQ ID:8030, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1061] Another function of GAM25 is therefore inhibition of 

LOC164091 (Accession XP_089356.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC164091. 

[1062] LOC169611 (Accession XP.095809.4) is another GAM25 
target gene, herein designated TARGET GENE. LOC169611 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC169611, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169611 BINDING SITE, designated SEQ ID:17790, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1063] Another function of GAM25 is therefore inhibition of 

LOC169611 (Accession XP.095809.4) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC169611. 

[1064] LOC196264 (Accession XP_113683.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC196264 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC196264, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196264 BINDING SITE, designated SEQ ID:5567, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1065] Another function of GAM25 is therefore inhibition of 

LOC196264 (Accession XP_113683.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196264. 

[1066] LOC196988 (Accession XP_113795.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC196988 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC196988, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC196988 BINDING SITE, designated SEQ ID:2677, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1067] Another function of GAM25 is therefore inhibition of 

LOC196988 (Accession XP_113795.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196988. 

[1068] LOC199906 (Accession XP.114052.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC199906 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC199906, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199906 BINDING SITE, designated SEQ ID:9410, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1069] Another function of GAM25 is therefore inhibition of 

LOC199906 (Accession XP_114052.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC199906. 

[1070] LOC200169 (Accession XP_117200.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC200169 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC200169, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC200169 BINDING SITE, desig- 
nated SEQ ID:5567, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[1071] Another function of GAM25 is therefore inhibition of 

LOC200169 (Accession XP_117200.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200169. 

[1072] LOC200860 (Accession XP_117289.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC200860 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200860, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC200860 BINDING SITE, designated SEQ ID: 13 127, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1073] Another function of GAM25 is therefore inhibition of 

LOC200860 (Accession XP_117289.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200860. 

[1074] LOC200895 (Accession NP_789785.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC200895 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200895, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200895 BINDING SITE, designated SEQ ID:3030, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1075] Another function of GAM25 is therefore inhibition of 

LOC200895 (Accession NP_789785.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC200895. 

[1076] LOC202460 (Accession XP_114493.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC202460 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC202460, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC202460 BINDING SITE, designated SEQ ID: 12745, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1077] Another function of GAM25 is therefore inhibition of 

LOC202460 (Accession XP_114493.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC202460. 

[1078] LOC203547 (Accession XP.114719.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC203547 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC203547, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC203547 BINDING SITE, designated SEQ ID:18584, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1079] Another function of GAM25 is therefore inhibition of 

LOC203547 (Accession XP_114719.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC203547. 

[1080] LOC219293 (Accession XP.166599.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC2 19293 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by LOC2 19293, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19293 BINDING SITE, designated SEQ ID:4935, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1081] Another function of GAM25 is therefore inhibition of 

LOC2 19293 (Accession XP_166599.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC219293. 



[1082] LOC220074 (Accession NP_660352.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC220074 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC220074, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220074 BINDING SITE, designated SEQ ID:2821, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1083] Another function of GAM25 is therefore inhibition of 

LOC220074 (Accession NP.660352.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC220074. 

[1084] LOC221091 (Accession XP_169026.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC221091 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221091, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221091 BINDING SITE, designated SEQ ID:1598, to 



the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1085] Another function of GAM25 is therefore inhibition of 

LOC221091 (Accession XP_169026.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221091. 

[1086] LOC222031 (Accession XP.168371.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC222031 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC222031, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222031 BINDING SITE, designated SEQ ID:1130, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1087] Another function of GAM25 is therefore inhibition of 

LOC222031 (Accession XP_168371.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222031. 

[1088] LOC222159 (Accession XP_212100.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC222159 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC222159, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC222159 BINDING SITE, desig- 
nated SEQ ID:12545, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1089] Another function of GAM25 is therefore inhibition of 

LOC222159 (Accession XP.212100.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222159. 

[1090] LOC222224 (Accession XP_168473.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC222224 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC222224, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222224 BINDING SITE, designated SEQ ID:13949, to 



the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1091] Another function of GAM25 is therefore inhibition of 

LOC222224 (Accession XP_168473.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222224. 

[1092] LOC252983 (Accession XP.170858.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC252983 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC252983, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC252983 BINDING SITE, designated SEQ ID:13976, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1093] Another function of GAM25 is therefore inhibition of 

LOC252983 (Accession XP_170858.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC252983. 

[1094] LOC255177 (Accession XP_172941.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC255177 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC255177, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255177 BINDING SITE, designated SEQ ID:2252, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1095] Another function of GAM25 is therefore inhibition of 

LOC255177 (Accession XP.172941.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255177. 

[1096] LOC255458 (Accession XP_173150.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC255458 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC255458, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255458 BINDING SITE, designated SEQ ID:15698, to 
the nucleotide sequence of GAM25 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:206. 
[1097] Another function of GAM25 is therefore inhibition of 

LOC255458 (Accession XP_173150.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255458. 

[1098] LOC256614 (Accession XP.172864.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC256614 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC256614, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256614 BINDING SITE, designated SEQ ID:16894, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1099] Another function of GAM25 is therefore inhibition of 

LOC256614 (Accession XP.172864.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC256614. 

[1100] LOC282997 (Accession XP_208473.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC282997 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC282997, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282997 BINDING SITE, designated SEQ ID:17558, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1101] Another function of GAM25 is therefore inhibition of 

LOC282997 (Accession XP.208473.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282997. 

[1102] LOC283031 (Accession XP.210859.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283031 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC283031, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283031 BINDING SITE, designated SEQ ID:10453, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 



[1103] Another function of GAM25 is therefore inhibition of 

LOC283031 (Accession XP_210859.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283031. 

[1104] LOC283061 (Accession XP_210875.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283061 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283061, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283061 BINDING SITE, designated SEQ ID:18635, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1105] Another function of GAM25 is therefore inhibition of 

LOC283061 (Accession XP_210875.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283061. 

[1106] LOC283089 (Accession XP_210885.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283089 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC283089, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283089 BINDING SITE, designated SEQ ID: 1684, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1107] Another function of GAM25 is therefore inhibition of 

LOC283089 (Accession XP_210885.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283089. 

[1108] LOC283119 (Accession XP.210895.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283119 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC283119, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283119 BINDING SITE, designated SEQ ID:1051, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1109] Another function of GAM25 is therefore inhibition of 



LOC283119 (Accession XP_210895.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283119. 

[mo] LOC283241 (Accession NP_787089.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC283241 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC283241, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283241 BINDING SITE, designated SEQ ID:14301, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[mi] Another function of GAM25 is therefore inhibition of 

LOC283241 (Accession NP_787089.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283241. 

[1112] LOC283323 (Accession XP_210973.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283323 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283323, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283323 BINDING SITE, designated SEQ ID:14710, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
t 1113 ] Another function of GAM25 is therefore inhibition of 

LOC283323 (Accession XP_210973.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283323. 

[1114] LOC283335 (Accession XP.210981.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283335 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC283335, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283335 BINDING SITE, designated SEQ ID:11355, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1115] Another function of GAM25 is therefore inhibition of 

LOC283335 (Accession XP_210981.1) . Accordingly, utili- 



ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283335. 

LOC283400 (Accession XP_211024.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283400 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC283400, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283400 BINDING SITE, designated SEQ ID: 10938, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
t 1117 ] Another function of GAM25 is therefore inhibition of 

LOC283400 (Accession XP_211024.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283400. 

LOC283454 (Accession XP_211049.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283454 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283454, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283454 BINDING SITE, designated SEQ ID:14301, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
t 1119 ] Another function of GAM25 is therefore inhibition of 

LOC283454 (Accession XP_211049.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283454. 

t 112 0] LOC283487 (Accession XP.211062.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283487 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by LOC283487, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC283487 BINDING SITE, desig- 
nated SEQ ID:3816, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

t 1121 ] Another function of GAM25 is therefore inhibition of 

LOC283487 (Accession XP_211062.1) . Accordingly, utili- 



ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283487. 

t 1122 ] LOC283507 (Accession XP_211075.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283507 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC283507, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283507 BINDING SITE, designated SEQ ID:4772, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1 123] Another function of GAM25 is therefore inhibition of 

LOC283507 (Accession XP_211075.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283507. 

[ 1 124 ] LOC283534 (Accession XP.211083.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283534 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283534, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283534 BINDING SITE, designated SEQ ID:13127, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1 125] Another function of GAM25 is therefore inhibition of 

LOC283534 (Accession XP_211083.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283534. 

t 112 6] LOC283551 (Accession XP_211110.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283551 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC283551, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283551 BINDING SITE, designated SEQ ID:15674, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

t 1 127 ] Another function of GAM25 is therefore inhibition of 

LOC283551 (Accession XP_211110.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC283551. 

t 112 8] LOC283575 (Accession XP_211095.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283575 
BINDING SITE1 and LOC283575 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC283575, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC283575 BINDING SITE1 
and LOC283575 BINDING SITE2, designated SEQ ID:17611 
and SEQ ID: 16702 respectively, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1 129] Another function of GAM25 is therefore inhibition of 

LOC283575 (Accession XP.211095.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283575. 

t 11 30] LOC283590 (Accession XP_208741.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283590 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283590, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283590 BINDING SITE, designated SEQ ID:7310, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
t 1 131 ] Another function of GAM25 is therefore inhibition of 

LOC283590 (Accession XP_208741.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283590. 

t 11 32] LOC283624 (Accession XP_211126.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283624 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC283624, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283624 BINDING SITE, designated SEQ ID: 15694, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1 133] Another function of GAM25 is therefore inhibition of 

LOC283624 (Accession XP_211126.1) . Accordingly, utili- 



ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283624. 

t 11 34] LOC283641 (Accession XP_208764.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283641 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC283641, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283641 BINDING SITE, designated SEQ ID:18297, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1135] Another function of GAM25 is therefore inhibition of 

LOC283641 (Accession XP_208764.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283641. 

t 11 36] LOC283672 (Accession XP_211152.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283672 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283672, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283672 BINDING SITE, designated SEQ ID: 14685, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1 137] Another function of GAM25 is therefore inhibition of 

LOC283672 (Accession XP_211152.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283672. 

[1138] LOC283767 (Accession XP_208835.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283767 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC283767, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283767 BINDING SITE, designated SEQ ID:11559, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1 139] Another function of GAM25 is therefore inhibition of 

LOC283767 (Accession XP_208835.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC283767. 

[1140] LOC283857 (Accession XP_211236.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283857 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283857, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283857 BINDING SITE, designated SEQ ID:5363, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1 141] Another function of GAM25 is therefore inhibition of 

LOC283857 (Accession XP_211236.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283857. 

[1142] LOC283861 (Accession NP_787095.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC283861 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283861, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC283861 BINDING SITE, designated SEQ ID:5363, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1 143] Another function of GAM25 is therefore inhibition of 

LOC283861 (Accession NP_787095.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283861. 

[1144] LOC283863 (Accession XP_208875.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283863 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283863, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283863 BINDING SITE, designated SEQ ID: 10892, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1 145] Another function of GAM25 is therefore inhibition of 

LOC283863 (Accession XP_208875.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC283863. 

t 114 6] LOC283889 (Accession XP_208899.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283889 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283889, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283889 BINDING SITE, designated SEQ ID:5497, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1 147] Another function of GAM25 is therefore inhibition of 

LOC283889 (Accession XP_208899.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283889. 

[1148] LOC283928 (Accession XP_208909.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC283928 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283928, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC283928 BINDING SITE, designated SEQ ID:13152, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1 149] Another function of GAM25 is therefore inhibition of 

LOC283928 (Accession XP_208909.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283928. 

t 11 50] LOC284001 (Accession XP.208958.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC284001 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284001, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284001 BINDING SITE, designated SEQ ID:20163, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1 151] Another function of GAM25 is therefore inhibition of 

LOC284001 (Accession XP_208958.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284001. 



t 11 52] LOC284016 (Accession XP_211298.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284016 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284016, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284016 BINDING SITE, designated SEQ ID:13339, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1 153] Another function of GAM25 is therefore inhibition of 

LOC284016 (Accession XP_211298.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284016. 

t 11 54] LOC284023 (Accession XP.208983.3) is another GAM25 
target gene, herein designated TARGET GENE. LOC284023 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284023, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284023 BINDING SITE, designated SEQ ID:12195, to 



the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1 155] Another function of GAM25 is therefore inhibition of 

LOC284023 (Accession XP.208983.3) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284023. 

[1156] LOC284039 (Accession XP_211312.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284039 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284039, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284039 BINDING SITE, designated SEQ ID:11517, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1157] Another function of GAM25 is therefore inhibition of 

LOC284039 (Accession XP_211312.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284039. 

[1158] LOC284041 (Accession XP_211309.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC284041 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284041, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284041 BINDING SITE, designated SEQ ID: 15667, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1 159] Another function of GAM25 is therefore inhibition of 

LOC284041 (Accession XP.211309.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284041. 

[1160] LOC284074 (Accession XP_211321.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284074 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284074, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284074 BINDING SITE, designated SEQ ID:15234, to 
the nucleotide sequence of GAM25 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:206. 
[1161] Another function of GAM25 is therefore inhibition of 

LOC284074 (Accession XP_211321.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284074. 

[1162] LOC284095 (Accession XP.211324.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284095 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284095, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284095 BINDING SITE, designated SEQ ID:5191, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1163] Another function of GAM25 is therefore inhibition of 

LOC284095 (Accession XP_211324.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284095. 

[1164] LOC284098 (Accession XP_209008.3) is another GAM25 
target gene, herein designated TARGET GENE. LOC284098 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284098, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284098 BINDING SITE, designated SEQ ID:13505, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1165] Another function of GAM25 is therefore inhibition of 

LOC284098 (Accession XP_209008.3) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284098. 

[1166] LOC284102 (Accession XP.211327.3) is another GAM25 
target gene, herein designated TARGET GENE. LOC284102 
BINDING SITE1 through LOC284102 BINDING SITE4 are 
target binding sites found in untranslated regions of 
mRNA encoded by LOC284102, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC284102 
BINDING SITE1 through LOC284102 BINDING SITE4, des- 
ignated SEQ ID:18323, SEQ ID:18496, SEQ ID:18051 and 



SEQ ID:5279 respectively, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1167] Another function of GAM25 is therefore inhibition of 

LOC284102 (Accession XP.211327.3) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284102. 

t 11 68] LOC284135 (Accession XP_209032.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284135 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284135, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284135 BINDING SITE, designated SEQ ID:7936, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1169] Another function of GAM25 is therefore inhibition of 

LOC284135 (Accession XP_209032.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284135. 



[ 117 °] LOC284174 (Accession XP_211363.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284174 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284174, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284174 BINDING SITE, designated SEQ ID:5339, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

t 1171 ] Another function of GAM25 is therefore inhibition of 

LOC284174 (Accession XP_211363.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284174. 

t 1172 ] LOC284183 (Accession XP_209059.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284183 
BINDING SITE1 and LOC284183 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC284183, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC284183 BINDING SITE1 



and LOC284183 BINDING SITE2, designated SEQ ID: 19169 
and SEQ ID:4426 respectively, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 
[1173] Another function of GAM25 is therefore inhibition of 

LOC284183 (Accession XP_209059.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284183. 

[1174] LOC284186 (Accession XP_209060.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC284186 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284186, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284186 BINDING SITE, designated SEQ ID:7709, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1175] Another function of GAM25 is therefore inhibition of 

LOC284186 (Accession XP_209060.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC284186. 

t 117 6] LOC284191 (Accession XP_211377.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284191 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284191, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284191 BINDING SITE, designated SEQ ID:18296, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

t 1177 ] Another function of GAM25 is therefore inhibition of 

LOC284191 (Accession XP.211377.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284191. 

t 117 8] LOC284260 (Accession XP_2 11408.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284260 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284260, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC284260 BINDING SITE, designated SEQ ID:5343, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1179] Another function of GAM25 is therefore inhibition of 

LOC284260 (Accession XP_211408.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284260. 

t 11 80] LOC284276 (Accession XP.211412.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284276 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284276, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284276 BINDING SITE, designated SEQ ID:13505, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1 181] Another function of GAM25 is therefore inhibition of 

LOC284276 (Accession XP_211412.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284276. 



t 11 82] LOC284286 (Accession XP_211419.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284286 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284286, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284286 BINDING SITE, designated SEQ ID:17183, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1 183] Another function of GAM25 is therefore inhibition of 

LOC284286 (Accession XP.211419.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284286. 

t 11 84] LOC284311 (Accession XP_302720.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284311 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284311, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284311 BINDING SITE, designated SEQ ID:12209, to 



the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1 185] Another function of GAM25 is therefore inhibition of 

LOC284311 (Accession XP_302720.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284311. 

[1186] LOC284325 (Accession XP.209143.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284325 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284325, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284325 BINDING SITE, designated SEQ ID:13899, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1187] Another function of GAM25 is therefore inhibition of 

LOC284325 (Accession XP_209143.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284325. 

[1188] LOC284362 (Accession XP_211435.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC284362 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284362, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284362 BINDING SITE, designated SEQ ID: 19019, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1 189] Another function of GAM25 is therefore inhibition of 

LOC284362 (Accession XP_211435.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284362. 

[1190] LOC284376 (Accession XP_209157.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284376 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284376, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284376 BINDING SITE, designated SEQ ID:8491, to 
the nucleotide sequence of GAM25 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:206. 
[1 191] Another function of GAM25 is therefore inhibition of 

LOC284376 (Accession XP_209157.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284376. 

[1192] LOC284379 (Accession XP.209163.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284379 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284379, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284379 BINDING SITE, designated SEQ ID:1125, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1 193] Another function of GAM25 is therefore inhibition of 

LOC284379 (Accession XP_209163.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284379. 

[1194] LOC284421 (Accession XP_209200.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284421 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284421, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284421 BINDING SITE, designated SEQ ID: 1637, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1 195] Another function of GAM25 is therefore inhibition of 

LOC284421 (Accession XP_209200.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284421. 

[1196] LOC284426 (Accession XP.209198.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284426 
BINDING SITE1 through LOC284426 BINDING SITE3 are 
target binding sites found in untranslated regions of 
mRNA encoded by LOC284426, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC284426 
BINDING SITE1 through LOC284426 BINDING SITE3, des- 
ignated SEQ ID:4541, SEQ ID:4108 and SEQ ID:10929 re- 



spectively, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 
[1 197] Another function of GAM25 is therefore inhibition of 

LOC284426 (Accession XP_209198.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284426. 

[1198] LOC284454 (Accession XP_209216.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284454 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284454, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284454 BINDING SITE, designated SEQ ID:4882, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1199] Another function of GAM25 is therefore inhibition of 

LOC284454 (Accession XP_209216.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284454. 

[1200] LOC284551 (Accession XP_211515.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC284551 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284551, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284551 BINDING SITE, designated SEQ ID:18133, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1201] Another function of GAM25 is therefore inhibition of 

LOC284551 (Accession XP_211515.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284551. 

[1202] LOC284628 (Accession XP_211561.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284628 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284628, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284628 BINDING SITE, designated SEQ ID:12373, to 
the nucleotide sequence of GAM25 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:206. 
[1203] Another function of GAM25 is therefore inhibition of 

LOC284628 (Accession XP_211561.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284628. 

[1204] LOC284632 (Accession XP_211563.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284632 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284632, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284632 BINDING SITE, designated SEQ ID: 10320, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1205] Another function of GAM25 is therefore inhibition of 

LOC284632 (Accession XP_211563.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284632. 

[1206] LOC284646 (Accession XP_211573.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284646 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284646, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284646 BINDING SITE, designated SEQ ID:4131, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1207] Another function of GAM25 is therefore inhibition of 

LOC284646 (Accession XP_211573.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284646. 

[1208] LOC284663 (Accession XP.209310.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284663 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC284663, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284663 BINDING SITE, designated SEQ ID:3190, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 



[1209] Another function of GAM25 is therefore inhibition of 

LOC284663 (Accession XP_209310.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284663. 

[1210] LOC284723 (Accession XP_211602.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284723 
BINDING SITE1 and LOC284723 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC284723, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC284723 BINDING SITE1 
and LOC284723 BINDING SITE2, designated SEQ ID:5347 
and SEQ ID: 13 127 respectively, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

t 1211 ] Another function of GAM25 is therefore inhibition of 

LOC284723 (Accession XP_211602.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284723. 

t 1212 ] LOC284805 (Accession XP_209371.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC284805 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284805, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284805 BINDING SITE, designated SEQ ID: 12293, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1213] Another function of GAM25 is therefore inhibition of 

LOC284805 (Accession XP_209371.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284805. 

[1214] LOC284853 (Accession XP.209383.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284853 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284853, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284853 BINDING SITE, designated SEQ ID:15964, to 
the nucleotide sequence of GAM25 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:206. 
[1215] Another function of GAM25 is therefore inhibition of 

LOC284853 (Accession XP_209383.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284853. 

[1216] LOC284856 (Accession XP_302835.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284856 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC284856, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC284856 BINDING SITE, desig- 
nated SEQ ID:15861, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

t 1217 ] Another function of GAM25 is therefore inhibition of 

LOC284856 (Accession XP_302835.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284856. 

t 121 8] LOC284856 (Accession XP.211668.2) is another GAM25 



target gene, herein designated TARGET GENE. LOC284856 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC284856, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC284856 BINDING SITE, desig- 
nated SEQ ID:15861, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1219] Another function of GAM25 is therefore inhibition of 

LOC284856 (Accession XP.211668.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284856. 

[1220] LOC284865 (Accession XP_211672.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284865 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284865, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284865 BINDING SITE, designated SEQ ID: 16384, to 



the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
t 1221 ] Another function of GAM25 is therefore inhibition of 

LOC284865 (Accession XP_211672.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284865. 

[1222] LOC284934 (Accession XP_2 11696.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284934 
BINDING SITE1 and LOC284934 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC284934, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC284934 BINDING SITE1 
and LOC284934 BINDING SITE2, designated SEQ ID:2551 
and SEQ ID: 11777 respectively, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1223] Another function of GAM25 is therefore inhibition of 

LOC284934 (Accession XP_211696.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC284934. 

[1224] LOC284950 (Accession XP_211703.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC284950 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284950, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284950 BINDING SITE, designated SEQ ID:3185, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1225] Another function of GAM25 is therefore inhibition of 

LOC284950 (Accession XP_211703.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284950. 

t 122 6] LOC285002 (Accession XP.211731.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC285002 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285002, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC285002 BINDING SITE, designated SEQ ID:11586, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1227] Another function of GAM25 is therefore inhibition of 

LOC285002 (Accession XP.211731.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285002. 

[1228] LOC285026 (Accession XP_209440.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285026 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285026, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285026 BINDING SITE, designated SEQ ID:13592, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1229] Another function of GAM25 is therefore inhibition of 

LOC285026 (Accession XP_209440.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285026. 



[1230] LOC285033 (Accession XP_211739.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285033 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285033, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285033 BINDING SITE, designated SEQ ID:20139, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1231] Another function of GAM25 is therefore inhibition of 

LOC285033 (Accession XP.211739.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285033. 

[1232] LOC285088 (Accession XP_209465.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285088 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285088, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285088 BINDING SITE, designated SEQ ID:12540, to 



the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1233] Another function of GAM25 is therefore inhibition of 

LOC285088 (Accession XP_209465.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285088. 

[1234] LOC285127 (Accession XP_211771.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285127 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285127, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285127 BINDING SITE, designated SEQ ID: 14649, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1235] Another function of GAM25 is therefore inhibition of 

LOC285127 (Accession XP_211771.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285127. 

[1236] LOC285136 (Accession XP_211777.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC285136 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285136, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285136 BINDING SITE, designated SEQ ID:3517, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1237] Another function of GAM25 is therefore inhibition of 

LOC285136 (Accession XP_211777.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285136. 

[1238] LOC285299 (Accession XP_209554.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285299 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285299, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285299 BINDING SITE, designated SEQ ID:2421, to 
the nucleotide sequence of GAM25 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:206. 
[1239] Another function of GAM25 is therefore inhibition of 

LOC285299 (Accession XP_209554.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285299. 

[1240] LOC285334 (Accession XP_211844.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285334 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285334, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285334 BINDING SITE, designated SEQ ID:9968, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1241] Another function of GAM25 is therefore inhibition of 

LOC285334 (Accession XP_211844.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285334. 

[1242] LOC285344 (Accession XP_211853.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285344 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285344, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285344 BINDING SITE, designated SEQ ID:14925, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1243] Another function of GAM25 is therefore inhibition of 

LOC285344 (Accession XP_211853.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285344. 

[1244] LOC285345 (Accession XP_211854.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285345 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC285345, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285345 BINDING SITE, designated SEQ ID:1100, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 



[1245] Another function of GAM25 is therefore inhibition of 

LOC285345 (Accession XP_211854.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285345. 

[1246] LOC285398 (Accession XP.209593.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285398 
BINDING SITE1 and LOC285398 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC285398, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC285398 BINDING SITE1 
and LOC285398 BINDING SITE2, designated SEQ ID:17312 
and SEQ ID:2929 respectively, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[1247] Another function of GAM25 is therefore inhibition of 

LOC285398 (Accession XP_209593.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285398. 

[1248] LOC285510 (Accession XP_209643.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC285510 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285510, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285510 BINDING SITE, designated SEQ ID:1520, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1249] Another function of GAM25 is therefore inhibition of 

LOC285510 (Accession XP_209643.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285510. 

[1250] LOC285533 (Accession NP.775933.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC285533 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285533, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285533 BINDING SITE, designated SEQ ID:13006, to 
the nucleotide sequence of GAM25 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:206. 
[1251] Another function of GAM25 is therefore inhibition of 

LOC285533 (Accession NP_775933.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285533. 

[1252] LOC285589 (Accession XP_209671.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285589 
BINDING SITE1 and LOC285589 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC285589, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC285589 BINDING SITE1 
and LOC285589 BINDING SITE2, designated SEQ ID:8906 
and SEQ ID: 16135 respectively, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1253] Another function of GAM25 is therefore inhibition of 

LOC285589 (Accession XP_209671.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285589. 



[1254] LOC285626 (Accession XP_211959.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285626 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285626, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285626 BINDING SITE, designated SEQ ID:9340, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1255] Another function of GAM25 is therefore inhibition of 

LOC285626 (Accession XP_211959.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285626. 

[1256] LOC285683 (Accession XP_211980.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285683 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285683, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285683 BINDING SITE, designated SEQ ID:4038, to 



the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1257] Another function of GAM25 is therefore inhibition of 

LOC285683 (Accession XP_211980.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285683. 

[1258] LOC285689 (Accession XP_209724.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285689 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285689, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285689 BINDING SITE, designated SEQ ID:12373, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1259] Another function of GAM25 is therefore inhibition of 

LOC285689 (Accession XP_209724.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285689. 

[1260] LOC285744 (Accession XP_209743.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC285744 
BINDING SITE1 and LOC285744 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC285744, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC285744 BINDING SITE1 
and LOC285744 BINDING SITE2, designated SEQ ID: 18188 
and SEQ ID: 13900 respectively, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 
[1261] Another function of GAM25 is therefore inhibition of 

LOC285744 (Accession XP.209743.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285744. 

t 12 62] LOC285760 (Accession XP.209750.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285760 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285760, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC285760 BINDING SITE, designated SEQ ID:8007, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1263] Another function of GAM25 is therefore inhibition of 

LOC285760 (Accession XP_209750.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285760. 

[1264] LOC285768 (Accession XP.212017.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285768 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285768, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285768 BINDING SITE, designated SEQ ID:15725, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1265] Another function of GAM25 is therefore inhibition of 

LOC285768 (Accession XP_212017.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285768. 



[1266] LOC285812 (Accession XP_212055.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285812 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285812, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285812 BINDING SITE, designated SEQ ID:6449, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1267] Another function of GAM25 is therefore inhibition of 

LOC285812 (Accession XP.212055.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285812. 

[1268] LOC285813 (Accession XP_212036.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285813 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285813, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285813 BINDING SITE, designated SEQ ID:7686, to 



the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1269] Another function of GAM25 is therefore inhibition of 

LOC285813 (Accession XP_212036.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285813. 

[1270] LOC285822 (Accession XP_209777.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285822 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285822, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285822 BINDING SITE, designated SEQ ID:7527, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

t 1271 ] Another function of GAM25 is therefore inhibition of 

LOC285822 (Accession XP_209777.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285822. 

t 1272 ] LOC285843 (Accession XP.212034.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC285843 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285843, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285843 BINDING SITE, designated SEQ ID:11310, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1273] Another function of GAM25 is therefore inhibition of 

LOC285843 (Accession XP_212034.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285843. 

[1274] LOC285853 (Accession XP_209779.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285853 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285853, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285853 BINDING SITE, designated SEQ ID:4561, to 
the nucleotide sequence of GAM25 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:206. 
[1275] Another function of GAM25 is therefore inhibition of 

LOC285853 (Accession XP_209779.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285853. 

[1276] LOC285896 (Accession XP_209806.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285896 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285896, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285896 BINDING SITE, designated SEQ ID:9727, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1277] Another function of GAM25 is therefore inhibition of 

LOC285896 (Accession XP_209806.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285896. 

t 127 8] LOC285923 (Accession XP.212104.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285923 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285923, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285923 BINDING SITE, designated SEQ ID:951, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1279] Another function of GAM25 is therefore inhibition of 

LOC285923 (Accession XP.212104.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285923. 

[1280] LOC285930 (Accession XP.209818.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285930 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC285930, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285930 BINDING SITE, designated SEQ ID:12786, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 



[1281] Another function of GAM25 is therefore inhibition of 

LOC285930 (Accession XP_209818.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285930. 

[1282] LOC285972 (Accession XP.212105.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC285972 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC285972, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285972 BINDING SITE, designated SEQ ID:20178, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1283] Another function of GAM25 is therefore inhibition of 

LOC285972 (Accession XP_212105.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285972. 

[1284] LOC286007 (Accession XP.212133.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC286007 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC286007, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286007 BINDING SITE, designated SEQ ID:8978, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1285] Another function of GAM25 is therefore inhibition of 

LOC286007 (Accession XP.212133.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286007. 

[1286] LOC286078 (Accession XP_212163.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC286078 
BINDING SITE1 and LOC286078 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC286078, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC286078 BINDING SITE1 
and LOC286078 BINDING SITE2, designated SEQ ID:1126 
and SEQ ID: 11384 respectively, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 



designated SEQ ID:206. 
[1287] Another function of GAM25 is therefore inhibition of 

LOC286078 (Accession XP.212163.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286078. 

[1288] LOC286090 (Accession XP.212166.3) is another GAM25 
target gene, herein designated TARGET GENE. LOC286090 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286090, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286090 BINDING SITE, designated SEQ ID:6502, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1289] Another function of GAM25 is therefore inhibition of 

LOC286090 (Accession XP_212166.3) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286090. 

[1290] LOC286108 (Accession XP.212175.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC286108 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286108, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286108 BINDING SITE, designated SEQ ID:9054, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1291] Another function of GAM25 is therefore inhibition of 

LOC286108 (Accession XP.212175.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286108. 

[1292] LOC286208 (Accession XP_212230.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC286208 
BINDING SITE1 through LOC286208 BINDING SITE3 are 
target binding sites found in untranslated regions of 
mRNA encoded by LOC286208, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC286208 
BINDING SITE1 through LOC286208 BINDING SITE3, des- 
ignated SEQ ID:2802, SEQ ID:4183 and SEQ ID:16198 re- 



spectively, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 
[1293] Another function of GAM25 is therefore inhibition of 

LOC286208 (Accession XP_212230.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286208. 

[1294] LOC286215 (Accession XP.212228.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC286215 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286215, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286215 BINDING SITE, designated SEQ ID:18265, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1295] Another function of GAM25 is therefore inhibition of 

LOC286215 (Accession XP.212228.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286215. 

[1296] LOC286341 (Accession XP.212278.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC286341 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286341, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286341 BINDING SITE, designated SEQ ID:12540, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1297] Another function of GAM25 is therefore inhibition of 

LOC286341 (Accession XP_212278.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286341. 

[1298] LOC286381 (Accession XP.212298.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC286381 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286381, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286381 BINDING SITE, designated SEQ ID:18747, to 
the nucleotide sequence of GAM25 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:206. 
[1299] Another function of GAM25 is therefore inhibition of 

LOC286381 (Accession XP_212298.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286381. 

[1300] LOC286401 (Accession XP.212310.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC286401 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286401, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286401 BINDING SITE, designated SEQ ID:7029, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1301] Another function of GAM25 is therefore inhibition of 

LOC286401 (Accession XP_212310.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286401. 

[1302] LOC286435 (Accession XP_2 10047.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC286435 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286435, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286435 BINDING SITE, designated SEQ ID:18922, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1303] Another function of GAM25 is therefore inhibition of 

LOC286435 (Accession XP_2 10047.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286435. 

[1304] LOC338562 (Accession XP.294654.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC338562 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC338562, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338562 BINDING SITE, designated SEQ ID:9042, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 



[1305] Another function of GAM25 is therefore inhibition of 

LOC338562 (Accession XP_294654.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338562. 

[1306] LOC338773 (Accession XP_290570.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC338773 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC338773, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338773 BINDING SITE, designated SEQ ID:8986, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1307] Another function of GAM25 is therefore inhibition of 

LOC338773 (Accession XP_290570.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338773. 

[1308] LOC338841 (Accession XP_290597.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC338841 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC338841, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338841 BINDING SITE, designated SEQ ID:3313, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1309] Another function of GAM25 is therefore inhibition of 

LOC338841 (Accession XP_290597.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338841. 

[1310] LOC338899 (Accession XP_294740.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC338899 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338899, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338899 BINDING SITE, designated SEQ ID:7214, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1311] Another function of GAM25 is therefore inhibition of 



LOC338899 (Accession XP_294740.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338899. 

[1312] LOC338923 (Accession XP.294742.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC338923 
BINDING SITE1 and LOC338923 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC338923, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC338923 BINDING SITE1 
and LOC338923 BINDING SITE2, designated SEQ ID: 14301 
and SEQ ID:9654 respectively, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[1313] Another function of GAM25 is therefore inhibition of 

LOC338923 (Accession XP_294742.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338923. 

H3 14 ] LOC338991 (Accession XP_290663.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC338991 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338991, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338991 BINDING SITE, designated SEQ ID:11559, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1315] Another function of GAM25 is therefore inhibition of 

LOC338991 (Accession XP_290663.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338991. 

[1316] LOC338999 (Accession XP_290659.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC338999 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC338999, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338999 BINDING SITE, designated SEQ ID:11559, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 



[1317] Another function of GAM25 is therefore inhibition of 

LOC338999 (Accession XP_290659.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338999. 

[1318] LOC339077 (Accession XP.294802.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC339077 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC339077, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339077 BINDING SITE, designated SEQ ID:4804, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1319] Another function of GAM25 is therefore inhibition of 

LOC339077 (Accession XP_294802.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339077. 

[1320] LOC339078 (Accession XP_290692.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC339078 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC339078, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339078 BINDING SITE, designated SEQ ID:7452, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1321] Another function of GAM25 is therefore inhibition of 

LOC339078 (Accession XP_290692.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339078. 

[1322] LOC339146 (Accession XP_294825.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC339146 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC339146, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339146 BINDING SITE, designated SEQ ID:9303, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1323] Another function of GAM25 is therefore inhibition of 



LOC339146 (Accession XP_294825.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339146. 

[1324] LOC339178 (Accession XP_290742.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC339178 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC339178, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339178 BINDING SITE, designated SEQ ID:12883, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1325] Another function of GAM25 is therefore inhibition of 

LOC339178 (Accession XP_290742.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339178. 

[1326] LOC339283 (Accession XP.294899.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC339283 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339283, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339283 BINDING SITE, designated SEQ ID:13583, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1327] Another function of GAM25 is therefore inhibition of 

LOC339283 (Accession XP.294899.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339283. 

[1328] LOC339448 (Accession XP.290902.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC339448 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC339448, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339448 BINDING SITE, designated SEQ ID: 14390, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1329] Another function of GAM25 is therefore inhibition of 

LOC339448 (Accession XP_290902.1) . Accordingly, utili- 



ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339448. 

[1330] LOC339492 (Accession XP_290919.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC339492 
BINDING SITE1 and LOC339492 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC339492, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC339492 BINDING SITE1 
and LOC339492 BINDING SITE2, designated SEQ ID: 14483 
and SEQ ID:5531 respectively, to the nucleotide sequence 
of GAM 2 5 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[1331] Another function of GAM25 is therefore inhibition of 

LOC339492 (Accession XP_290919.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339492. 

[1332] LOC339622 (Accession XP_295016.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC339622 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC339622, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339622 BINDING SITE, designated SEQ ID: 12 194, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1333] Another function of GAM25 is therefore inhibition of 

LOC339622 (Accession XP_295016.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339622. 

[1334] LOC339659 (Accession XP_290981.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC339659 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC339659, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339659 BINDING SITE, designated SEQ ID:5829, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1335] Another function of GAM25 is therefore inhibition of 



LOC339659 (Accession XP_290981.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339659. 

[1336] LOC339694 (Accession XP_295035.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC339694 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC339694, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339694 BINDING SITE, designated SEQ ID:3727, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1337] Another function of GAM25 is therefore inhibition of 

LOC339694 (Accession XP_295035.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339694. 

[1338] LOC339711 (Accession XP_295038.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC339711 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339711, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339711 BINDING SITE, designated SEQ ID:13056, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1339] Another function of GAM25 is therefore inhibition of 

LOC339711 (Accession XP_295038.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339711. 

[1340] LOC339813 (Accession XP.295074.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC339813 
BINDING SITE1 and LOC339813 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC339813, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC339813 BINDING SITE1 
and LOC339813 BINDING SITE2, designated SEQ ID:13017 
and SEQ ID: 1207 respectively, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 



[1341] Another function of GAM25 is therefore inhibition of 

LOC339813 (Accession XP_295074.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339813. 

[1342] LOC339832 (Accession XP_295079.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC339832 
BINDING SITE1 and LOC339832 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC339832, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC339832 BINDING SITE1 
and LOC339832 BINDING SITE2, designated SEQ ID:7498 
and SEQ ID:3980 respectively, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[1343] Another function of GAM25 is therefore inhibition of 

LOC339832 (Accession XP_295079.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339832. 

[1344] LOC339833 (Accession XP_291031.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC339833 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339833, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339833 BINDING SITE, designated SEQ ID: 1624, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1345] Another function of GAM25 is therefore inhibition of 

LOC339833 (Accession XP_291031.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339833. 

[1346] LOC339872 (Accession XP_291050.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC339872 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339872, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339872 BINDING SITE, designated SEQ ID: 1784, to 
the nucleotide sequence of GAM25 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:206. 
[1347] Another function of GAM25 is therefore inhibition of 

LOC339872 (Accession XP_291050.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339872. 

[1348] LOC339924 (Accession XP_295103.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC339924 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC339924, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339924 BINDING SITE, designated SEQ ID:6629, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1349] Another function of GAM25 is therefore inhibition of 

LOC339924 (Accession XP.295 103.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339924. 

[1350] LOC340037 (Accession XP.295137.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC340037 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340037, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340037 BINDING SITE, designated SEQ ID:1128, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1351] Another function of GAM25 is therefore inhibition of 

LOC340037 (Accession XP.295137.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340037. 

[1352] LOC340138 (Accession XP.291153.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC340138 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC340138, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340138 BINDING SITE, designated SEQ ID: 18048, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 



[1353] Another function of GAM25 is therefore inhibition of 

LOC340138 (Accession XP_291153.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340138. 

[1354] LOC340156 (Accession XP_291158.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC340156 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340156, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340156 BINDING SITE, designated SEQ ID:5363, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1355] Another function of GAM25 is therefore inhibition of 

LOC340156 (Accession XP_291158.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340156. 

[1356] LOC340249 (Accession XP_291211.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC340249 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC340249, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340249 BINDING SITE, designated SEQ ID:2255, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1357] Another function of GAM25 is therefore inhibition of 

LOC340249 (Accession XP_291211.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340249. 

[1358] LOC340259 (Accession XP.295190.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC340259 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC340259, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340259 BINDING SITE, designated SEQ ID:4561, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1359] Another function of GAM25 is therefore inhibition of 



LOC340259 (Accession XP_295190.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340259. 

[1360] LOC340414 (Accession XP_295240.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC340414 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC340414, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340414 BINDING SITE, designated SEQ ID:11179, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1361] Another function of GAM25 is therefore inhibition of 

LOC340414 (Accession XP_295240.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340414. 

[1362] LOC340547 (Accession XP.291331.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC340547 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340547, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340547 BINDING SITE, designated SEQ ID:15544, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1363] Another function of GAM25 is therefore inhibition of 

LOC340547 (Accession XP.291331.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340547. 

[1364] LOC342926 (Accession XP.292790.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC342926 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC342926, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC342926 BINDING SITE, designated SEQ ID: 12088, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1365] Another function of GAM25 is therefore inhibition of 

LOC342926 (Accession XP.292790.2) . Accordingly, utili- 



ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC342926. 

[1366] LOC346653 (Accession XP.294357.2) is another GAM25 
target gene, herein designated TARGET GENE. LOC346653 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC346653, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC346653 BINDING SITE, designated SEQ ID:16571, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1367] Another function of GAM25 is therefore inhibition of 

LOC346653 (Accession XP_294357.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC346653. 

[1368] LOC347882 (Accession XP.302618.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC347882 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC347882, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347882 BINDING SITE, designated SEQ ID:3732, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1369] Another function of GAM25 is therefore inhibition of 

LOC347882 (Accession XP_302618.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347882. 

H3 7 0] LOC347918 (Accession XP_300565.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC347918 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC347918, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347918 BINDING SITE, designated SEQ ID:5342, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1371] Another function of GAM25 is therefore inhibition of 

LOC347918 (Accession XP_300565.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC347918. 

H3 72 ] LOC348024 (Accession XP_300592.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348024 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348024, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348024 BINDING SITE, designated SEQ ID: 19164, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1373] Another function of GAM25 is therefore inhibition of 

LOC348024 (Accession XP_300592.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348024. 

[1374] LOC348094 (Accession XP_300615.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348094 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348094, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC348094 BINDING SITE, designated SEQ ID: 14669, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1375] Another function of GAM25 is therefore inhibition of 

LOC348094 (Accession XP_300615.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348094. 

[1376] LOC348113 (Accession XP_300623.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348113 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348113, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348113 BINDING SITE, designated SEQ ID:11559, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1377] Another function of GAM25 is therefore inhibition of 

LOC348113 (Accession XP_300623.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC348113. 

[1378] LOC348115 (Accession XP_300626.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348115 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348115, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348115 BINDING SITE, designated SEQ ID:5344, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1379] Another function of GAM25 is therefore inhibition of 

LOC348115 (Accession XP.300626.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348115. 

[1380] LOC348137 (Accession XP_300635.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348137 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348137, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC348137 BINDING SITE, designated SEQ ID:11559, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1381] Another function of GAM25 is therefore inhibition of 

LOC348137 (Accession XP_300635.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348137. 

[1382] LOC348142 (Accession XP_300636.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348142 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348142, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348142 BINDING SITE, designated SEQ ID:11559, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1383] Another function of GAM25 is therefore inhibition of 

LOC348142 (Accession XP_300636.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348142. 



[1384] LOC348235 (Accession XP_300670.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348235 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348235, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348235 BINDING SITE, designated SEQ ID:8807, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1385] Another function of GAM25 is therefore inhibition of 

LOC348235 (Accession XP.300670.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348235. 

[1386] LOC348326 (Accession XP_300696.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348326 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348326, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348326 BINDING SITE, designated SEQ ID:4883, to 



the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1387] Another function of GAM25 is therefore inhibition of 

LOC348326 (Accession XP_300696.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348326. 

[1388] LOC348393 (Accession XP_302741.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348393 
BINDING SITE1 and LOC348393 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC348393, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC348393 BINDING SITE1 
and LOC348393 BINDING SITE2, designated SEQ ID:2896 
and SEQ ID:4259 respectively, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[1389] Another function of GAM25 is therefore inhibition of 

LOC348393 (Accession XP_302741.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC348393. 

[1390] LOC348396 (Accession XP_300729.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348396 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348396, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348396 BINDING SITE, designated SEQ ID:15782, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1391] Another function of GAM25 is therefore inhibition of 

LOC348396 (Accession XP_300729.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348396. 

[1392] LOC348402 (Accession XP_300730.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348402 
BINDING SITE1 and LOC348402 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC348402, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 



the nucleotide sequences of LOC348402 BINDING SITE1 
and LOC348402 BINDING SITE2, designated SEQ ID: 14483 
and SEQ ID:5531 respectively, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 
[1393] Another function of GAM25 is therefore inhibition of 

LOC348402 (Accession XP_300730.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348402. 

[1394] LOC348428 (Accession XP.302753.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348428 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC348428, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348428 BINDING SITE, designated SEQ ID: 15 122, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1395] Another function of GAM25 is therefore inhibition of 

LOC348428 (Accession XP_302753.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC348428. 

[1396] LOC348445 (Accession XP_300738.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348445 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348445, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348445 BINDING SITE, designated SEQ ID:4883, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1397] Another function of GAM25 is therefore inhibition of 

LOC348445 (Accession XP_300738.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348445. 

[1398] LOC348503 (Accession XP_300762.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348503 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348503, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC348503 BINDING SITE, designated SEQ ID:4935, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1399] Another function of GAM25 is therefore inhibition of 

LOC348503 (Accession XP_300762.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348503. 

[1400] LOC348532 (Accession XP_302818.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348532 
BINDING SITE1 and LOC348532 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC348532, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC348532 BINDING SITE1 
and LOC348532 BINDING SITE2, designated SEQ ID:2896 
and SEQ ID:4259 respectively, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[1401] Another function of GAM25 is therefore inhibition of 

LOC348532 (Accession XP_302818.1) . Accordingly, utili- 



ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348532. 

[1402] LOC348567 (Accession XP_300378.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348567 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC348567, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348567 BINDING SITE, designated SEQ ID:12540, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1403] Another function of GAM25 is therefore inhibition of 

LOC348567 (Accession XP_300378.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348567. 

[1404] LOC348583 (Accession XP.302833.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348583 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348583, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348583 BINDING SITE, designated SEQ ID:5363, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1405] Another function of GAM25 is therefore inhibition of 

LOC348583 (Accession XP_302833.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348583. 

[1406] LOC348790 (Accession XP_300843.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348790 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC348790, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348790 BINDING SITE, designated SEQ ID:9567, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1407] Another function of GAM25 is therefore inhibition of 

LOC348790 (Accession XP_300843.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC348790. 

[1408] LOC348798 (Accession XP_300845.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348798 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348798, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348798 BINDING SITE, designated SEQ ID: 1441, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1409] Another function of GAM25 is therefore inhibition of 

LOC348798 (Accession XP_300845.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348798. 

t 141 0] LOC348947 (Accession XP.302929.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348947 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348947, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC348947 BINDING SITE, designated SEQ ID: 12770, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
t 1411 ] Another function of GAM25 is therefore inhibition of 

LOC348947 (Accession XP.302929.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348947. 

[1412] LOC348995 (Accession XP_300434.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC348995 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348995, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348995 BINDING SITE, designated SEQ ID:16135, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1413] Another function of GAM25 is therefore inhibition of 

LOC348995 (Accession XP_300434.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC348995. 

t 1414 ] LOC349024 (Accession XP_300250.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC349024 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349024, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349024 BINDING SITE, designated SEQ ID:644, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1415] Another function of GAM25 is therefore inhibition of 

LOC349024 (Accession XP.300250.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349024. 

t 141 6] LOC349075 (Accession XP_300932.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC349075 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC349075, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC349075 BINDING SITE, designated SEQ ID:12101, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1417] Another function of GAM25 is therefore inhibition of 

LOC349075 (Accession XP_300932.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349075. 

t 141 8] LOC349080 (Accession XP_302952.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC349080 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC349080, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349080 BINDING SITE, designated SEQ ID:997, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1419] Another function of GAM25 is therefore inhibition of 

LOC349080 (Accession XP_302952.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349080. 



[1420] LOC349170 (Accession XP_300969.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC349170 
BINDING SITE1 and LOC349170 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC349170, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC349170 BINDING SITE1 
and LOC349170 BINDING SITE2, designated SEQ ID:4803 
and SEQ ID: 14563 respectively, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1421] Another function of GAM25 is therefore inhibition of 

LOC349170 (Accession XP_300969.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349170. 

[1422] LOC349261 (Accession XP_300998.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC349261 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349261, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC349261 BINDING SITE, designated SEQ ID:18801, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1423] Another function of GAM25 is therefore inhibition of 

LOC349261 (Accession XP_300998.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349261. 

[1424] LOC349360 (Accession XP_088528.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC349360 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349360, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349360 BINDING SITE, designated SEQ ID:17187, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1425] Another function of GAM25 is therefore inhibition of 

LOC349360 (Accession XP_088528.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC349360. 

[1426] LOC349430 (Accession XP_301084.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC349430 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC349430, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349430 BINDING SITE, designated SEQ ID: 18922, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1427] Another function of GAM25 is therefore inhibition of 

LOC349430 (Accession XP_301084.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349430. 

[1428] LOC51193 (Accession NP_057415.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC51193 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC51193, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



LOC51193 BINDING SITE, designated SEQ ID:5306, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[1429] Another function of GAM25 is therefore inhibition of 

LOC51193 (Accession NP_057415.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51193. 

[1430] LOC57107 (Accession NP_065114.2) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC57107 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by LOC57107, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC57107 BINDING SITE, designated SEQ ID:1130, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1431] Another function of GAM25 is therefore inhibition of 

LOC57107 (Accession NP.065114.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC57107. 



[1432] LOC90408 (Accession XP_031517.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC90408 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC90408, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90408 BINDING SITE, designated SEQ ID: 16076, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1433] Another function of GAM25 is therefore inhibition of 

LOC90408 (Accession XP.031517.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90408. 

[1434] LOC90485 (Accession XP_032059.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC90485 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90485, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90485 BINDING SITE, designated SEQ ID:1125, to the 



nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[1435] Another function of GAM25 is therefore inhibition of 

LOC90485 (Accession XP_032059.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90485. 

[1436] LOC91170 (Accession XP_036612.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC91170 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91170, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91170 BINDING SITE, designated SEQ ID:12009, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1437] Another function of GAM25 is therefore inhibition of 

LOC91170 (Accession XP_036612.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91170. 

[1438] LOC91250 (Accession XP_037135.1) is another GAM25 



target gene, herein designated TARGET GENE. LOC91250 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91250, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91250 BINDING SITE, designated SEQ ID:11626, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[1439] Another function of GAM25 is therefore inhibition of 

LOC91250 (Accession XP_037135.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91250. 

[1440] LOC91663 (Accession NP.612382.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. LOC91663 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91663, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91663 BINDING SITE, designated SEQ ID: 10068, to the 
nucleotide sequence of GAM25 RNA, herein designated 



GAM RNA, also designated SEQ ID:206. 
[1441] Another function of GAM25 is therefore inhibition of 

LOC91663 (Accession NP_612382.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91663. 

[1442] LOC93132 (Accession XP_049396.1) is another GAM25 
target gene, herein designated TARGET GENE. LOC93132 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC93132, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC93132 BINDING SITE, designated SEQ ID:17183, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1443] Another function of GAM25 is therefore inhibition of 

LOC93132 (Accession XP_049396.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC93132. 

t 1444 ] LOST1 (Accession NP_758955.1) is another GAM25 target 
gene, herein designated TARGET GENE. LOST1 BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOST1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOST1 BIND- 
ING SITE, designated SEQ ID:1474, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1445] Another function of GAM25 is therefore inhibition of 

LOST1 (Accession NP.758955.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LOST1. 

[1446] Leukotriene b4 receptor (LTB4R, Accession NP.000743.1) 
is another GAM25 target gene, herein designated TARGET 
GENE. LTB4R BINDING SITE is a target binding site found 
in the 5^ untranslated region of mRNA encoded by LTB4R, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LTB4R BINDING SITE, designated SEQ 
ID:12498, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1447] Another function of GAM25 is therefore inhibition of 



Leukotriene b4 receptor (LTB4R, Accession NP_000743.1), 
a gene which may be the cardiac p2y receptor involved in 
the regulation of cardiac muscle contraction through 
modulation of I- type calcium currents. Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LTB4R. 

[1448] The function of LTB4R has been established by previous 
studies. Yokomizo et al. (1997) found that the putative 
purinoceptor P2Y7 has a primary structure identical to 
that of a BLTR clone, HL- 5. To determine whether BLTR 
also functions as a purinoceptor, they established stable 
transformants of BLTR in glioma cells that possess negli- 
gible amounts of intrinsic purinoceptors. In these cells, up 
to 300 microM caused no change in intracellular calcium 
levels, but significant increases in the calcium concentra- 
tions were induced by exposure to 10 nanoM LTB4. These 
results were interpreted to indicate that this receptor is 
not a purinoceptor, but a BLTR By genomic sequence 
analysis, Kato et al. (2000) determined that BLT1 lacks 
TATA and CAAT elements but possesses a GC- rich se- 
quence in the promoter region. Luciferase reporter analy- 
sis showed that the region required for basal transcrip- 



tion, which is activated by SP1, is about 80 bp upstream 
from the initiator sequence. Southern blot analysis re- 
vealed that the CpG sites of the BLT1 promoter are highly 
methylated in cells not expressing BLT1, but are un- 
methylated in cells expressing BLT1. Kato et al. (2000) 
also found that the promoter region of BLT1 is localized 
within the open reading frame encoding BLT2 (OMIM Ref. 
No. 605773). 

[1449] 

[1450] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1451] Yokomizo, T.; Izumi, T.; Chang, K.; Takuwa, Y.; Shimizu, 
T. : A G- protein- coupled receptor for leukotriene B4 that 
mediates chemotaxis. Nature 387: 620- 624, 1997. ; and 

t 1452 ] Kato, K.; Yokomizo, T.; Izumi, T.; Shimizu, T. : Cell- spe- 
cific transcriptional regulation of human leukotriene B4 
receptor gene. J. Exp. Med. 192: 413- 420, 2000. 

[1453] Further studies establishing the function and utilities of 
LTB4R are found in John Hopkins OMIM database record 
ID 601531, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Lymphocyte 
antigen 75 (LY75, Accession NP_002340.1) is another 



GAM25 target gene, herein designated TARGET GENE. 
LY75 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by LY75, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LY75 BINDING SITE, designated SEQ ID: 13431, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 
[1454] Another function of GAM25 is therefore inhibition of Lym- 
phocyte antigen 75 (LY75, Accession NP_002340.1) . Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with LY75. 

[1455] Leucine zipper, putative tumor suppressor 1 (LZTS1, Ac- 
cession NP_066300.1) is another GAM25 target gene, 
herein designated TARGET GENE. LZTS1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by LZTS1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LZTS1 BINDING SITE, 
designated SEQ ID:9584, to the nucleotide sequence of 



GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1456] Another function of GAM25 is therefore inhibition of 

Leucine zipper, putative tumor suppressor 1 (LZTS1, Ac- 
cession NP_066300.1), a gene which is an essential com- 
ponent of the nucleoskeleton. potential role in crosslink- 
ing filaments or anchoring other molecules, it is essential 
for growth. Accordingly, utilities of GAM25 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with LZTS1. 

[1457] The function of LZTS1 has been established by previous 
studies. Ishii et al. (1999) positionally cloned and charac- 
terized the FEZ1/LZTS1 (leucine zipper, putative tumor 
suppressor- 1) gene at 8p22, a region that is lost in many 
tumors, including prostate, breast, head and neck, 
esophageal, and urinary bladder carcinomas. The pre- 
dicted FEZ1 protein contained a leucine- zipper region 
with similarity to the DNA- binding domain of the cAMP- 
responsive activating transcription factor- 5 (OMIM Ref. 
No. 606398). Northern blot analysis revealed that FEZ2 is 
expressed almost ubiquitously in normal tissues, although 
expression is most abundant in testes. FEZ1 expression 
was undetectable in more than 60% of epithelial tumors, 



but FEZ1 mutations were found in primary esophageal 
cancers and in a prostate cancer cell line. Transcript anal- 
ysis from several FEZ1- expressing tumors revealed trun- 
cated mRNAs, including a frameshift. Alteration and inac- 
tivation of the FEZ1 gene may play a role in various human 
tumors. Ishii et al. (2001) showed that introduction of 
FEZ1/LZTS1 into FEZ1/LZTS1- negative cancer cells re- 
sulted in suppression of tumorigenicity and reduced cell 
growth with accumulation of cells at late S- G2/M stage of 
the cell cycle. Their data showed that FEZ1/LZTS1 inhibits 
cancer cell growth through regulation of mitosis, and that 
its alterations result in abnormal cell growth 

[1458] 

[1459] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 146 °] Ishii, H.; Baffa, R.; Numata, S.- I.; Murakumo, Y.; Rattan, 
S.; Inoue, H.; Mori, M.; Fidanza, V.; Alder, H.; Croce, C. M. 
: The FEZ1 gene at chromosome 8p22 encodes a leucine- 
zipper protein, and its expression is altered in multiple 
human tumors. Proc. Nat. Acad. Sci. 96: 3928- 3933, 
1999. ; and 

t 1461 ] Ishii, H.; Vecchione, A.; Murakumo, Y.; Baldassarre, C; 



Numata, S.; Trapasso, F.; Alder, H.; Baffa, R.; Croce, C. M. : 
FEZ1/LZTS1 gene at 8p22 suppresses cancer cell growth 
and regulat. 

[1462] Further studies establishing the function and utilities of 

LZTS1 are found in John Hopkins OMIM database record ID 
606551, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Male germ cell- 
associated kinase (MAK, Accession NP_005897.1) is an- 
other GAM25 target gene, herein designated TARGET 
GENE. MAK BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by MAK, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MAK BINDING SITE, designated SEQ ID: 14390, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1463] Another function of GAM25 is therefore inhibition of Male 
germ cell-associated kinase (MAK, Accession 
NP_005897.1), a gene which plays an important role in 
spermatogenesis. Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MAK. 



[1464] The function of MAK has been established by previous 
studies. Male germ cell- associated kinase is one of the 
protein kinases that was isolated by weak cross- hy- 
bridization with the v- ros (OMIM Ref. No. 165020) pro- 
tein kinase sequence (Matsushime et al., 1990). The gene 
encoding this kinase is expressed almost exclusively in 
testis, mainly in germ cells at and/or after the pachytene 
stage, as 66- and 60- kD proteins that form a distinct 
complex with cellular phosphoprotein p210. The p210 
protein is sufficiently phosphorylated in vitro by the MAK 
gene product at serine and threonine residues. These re- 
sults suggest that the MAK gene plays an important role 
in spermatogenesis. Using a panel of DNA samples from 
an interspecific cross, Taketo et al. (1994) mapped the 
Mak gene to mouse chromosome 13 in an area situated 
between 2 regions that are homologous with human chro- 
mosome 6p and chromosome 5. Taketo et al. (1994) 
stated that preliminary Southern analysis of DNA samples 
from a panel of mouse/human somatic cell hybrids 
showed concordant hybridization of the MAK gene and 
the ROS1 gene, previously mapped to 6q22 

[1465] 

[1466] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1467] Matsushime, H.; Jinno, A.; Takagi, N.; Shibuya, M. : A 

novel mammalian protein kinase gene (mak) is highly ex- 
pressed in testicular germ cells at and after meiosis. 
Molec. Cell. Biol. 10: 2261- 2268, 1990. ; and 

[1468] Taketo, M.; Jinno, A.; Yamaguchi, S.; Matushime, H.; 

Shibuya, M.; Seldin, M. F. : Mouse Mak gene for male germ 
cell- associated kinase maps to chromosome 13. Ge- 
nomics 19: 397- 398, 1994. 

[1469] Further studies establishing the function and utilities of 
MAK are found in John Hopkins OMIM database record ID 
154235, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.MAPA (Accession 
NP_660299.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. MAPA BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MAPA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MAPA BINDING SITE, designated 
SEQ ID:1130, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 



[1470] Another function of GAM25 is therefore inhibition of 

MAPA (Accession NP_660299.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAPA. 

t 1471 ] Mediterranean fever (MEFV, Accession NP_000234.1) is 
another GAM25 target gene, herein designated TARGET 
GENE. MEFV BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by MEFV, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MEFV BINDING SITE, designated SEQ ID:14301, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1472] Another function of GAM25 is therefore inhibition of 

Mediterranean fever (MEFV, Accession NP_000234.1) . Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with MEFV. 

t 147 3] MGC10818 (Accession NP.085045.2) is another GAM25 
target gene, herein designated TARGET GENE. MGC10818 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC10818, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC10818 BINDING SITE, designated SEQ ID:12698, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1474] Another function of GAM25 is therefore inhibition of 

MGC10818 (Accession NP_085045.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10818. 

t 147 5] MGC11386 (Accession NP.116322.1) is another GAM25 
target gene, herein designated TARGET GENE. MGC11386 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by MGC11386, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC11386 BINDING SITE, designated SEQ ID:9968, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1476] Another function of GAM25 is therefore inhibition of 

MGC11386 (Accession NP_116322.1) . Accordingly, utili- 



ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC11386. 

t 1477 ] MGC13204 (Accession NP_113653.1) is another GAM25 
target gene, herein designated TARGET GENE. MGC13204 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC13204, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC13204 BINDING SITE, designated SEQ ID:19279, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1478] Another function of GAM25 is therefore inhibition of 

MGC13204 (Accession NP_113653.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC13204. 

t 147 9] MGC14289 (Accession NP.542391.1) is another GAM25 
target gene, herein designated TARGET GENE. MGC14289 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC14289, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC14289 BINDING SITE, designated SEQ ID:13910, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1480] Another function of GAM25 is therefore inhibition of 

MGC14289 (Accession NP_542391.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC14289. 

[ 14 81] MGC15606 (Accession NP_659474.1) is another GAM25 
target gene, herein designated TARGET GENE. MGC15606 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by MGC15606, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC15606 BINDING SITE, designated SEQ ID:9022, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1482] Another function of GAM25 is therefore inhibition of 

MGC15606 (Accession NP_659474.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
MGC15606. 

t 14 83] MGC17919 (Accession NP.653222.2) is another GAM25 
target gene, herein designated TARGET GENE. MGC17919 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC17919, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC17919 BINDING SITE, designated SEQ ID:1373, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1484] Another function of GAM25 is therefore inhibition of 

MGC17919 (Accession NP_653222.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC17919. 

t 14 85] MGC1842 (Accession XP.037797.2) is another GAM25 
target gene, herein designated TARGET GENE. MGC1842 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC1842, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
MGC1842 BINDING SITE, designated SEQ ID:1785, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[i486] Another function of GAM25 is therefore inhibition of 

MGC1842 (Accession XP.037797.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC1842. 

t 14 ^ 7 ] MGC24180 (Accession NP_689565.1) is another GAM25 
target gene, herein designated TARGET GENE. MGC24180 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC24180, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC24180 BINDING SITE, designated SEQ ID:9950, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1488] Another function of GAM25 is therefore inhibition of 

MGC24180 (Accession NP_689565.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC24180. 



t 14 89] MGC2474 (Accession NP_076420.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. MGC2474 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC2474, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC2474 BINDING SITE, designated SEQ ID: 18706, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1490] Another function of GAM25 is therefore inhibition of 

MGC2474 (Accession NP_076420.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC2474. 

[1491] MGC27345 (Accession XP_300964.1) is another GAM25 
target gene, herein designated TARGET GENE. MGC27345 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by MGC27345, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MGC27345 BINDING SITE, desig- 
nated SEQ ID: 17971, to the nucleotide sequence of 



GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1492] Another function of GAM25 is therefore inhibition of 

MGC27345 (Accession XP_300964.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC27345. 

[1493] MGC3113 (Accession NP_076940.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. MGC3113 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3113, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3113 BINDING SITE, designated SEQ ID:1235, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1494] Another function of GAM25 is therefore inhibition of 

MGC3113 (Accession NP_076940.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC3113. 

t 14 95] MGC33637 (Accession NP_689809.1) is another GAM25 
target gene, herein designated TARGET GENE. MGC33637 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC33637, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC33637 BINDING SITE, designated SEQ ID:16595, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 
[1496] Another function of GAM25 is therefore inhibition of 

MGC33637 (Accession NP_689809.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC33637. 

[1497] MGC35163 (Accession NP.689765.1) is another GAM25 
target gene, herein designated TARGET GENE. MGC35163 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC35163, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC35163 BINDING SITE, designated SEQ ID:6047, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 



[1498] Another function of GAM25 is therefore inhibition of 

MGC35163 (Accession NP_689765.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC35163. 

[1499] MGC3771 (Accession NP_112232.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. MGC3771 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by MGC3771, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3771 BINDING SITE, designated SEQ ID:13827, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1500] Another function of GAM25 is therefore inhibition of 

MGC3771 (Accession NP_112232.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC3771. 

fsoi] MGC40579 (Accession NP.689989.1) is another GAM25 
target gene, herein designated TARGET GENE. MGC40579 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC40579, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC40579 BINDING SITE, designated SEQ ID:7100, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[1502] Another function of GAM25 is therefore inhibition of 

MGC40579 (Accession NP_689989.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC40579. 

[1503] MGC50337 (Accession NP.848604.1) is another GAM25 
target gene, herein designated TARGET GENE. MGC50337 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by MGC50337, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC50337 BINDING SITE, designated SEQ ID:13976, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1504] Another function of GAM25 is therefore inhibition of 

MGC50337 (Accession NP_848604.1) . Accordingly, utili- 



ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC50337. 

[1505] Mnc class ii transactivator (MHC2TA, Accession 

NP_000237.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. MHC2TA BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MHC2TA, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MHC2TA BINDING SITE, des- 
ignated SEQ ID: 15607, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1506] Another function of GAM25 is therefore inhibition of Mhc 
class ii transactivator (MHC2TA, Accession NP_000237.1) . 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MHC2TA. 

H507] Melan-a (MLANA, Accession NP_005502.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
MLANA BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by MLANA, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MLANA BINDING SITE, designated SEQ ID: 19169, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[1508] Another function of GAM25 is therefore inhibition of 

Melan-a (MLANA, Accession NP_005502.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MLANA. 

[1509] moblak (Accession NP.570719.1) is another GAM 2 5 target 
gene, herein designated TARGET GENE, moblak BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by moblak, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of moblak BIND- 
ING SITE, designated SEQ ID:17041, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1510] Another function of GAM25 is therefore inhibition of 

moblak (Accession NP_570719.1) . Accordingly, utilities of 



GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with moblak. 

[1511] Molybdenum cofactor synthesis 3 (MOCS3, Accession 

NP_055299.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. MOCS3 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by MOCS3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MOCS3 BINDING SITE, designated 
SEQ ID:5363, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1512] Another function of GAM25 is therefore inhibition of 
Molybdenum cofactor synthesis 3 (MOCS3, Accession 
NP_055299.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MOCS3. 

[1513] Mannose phosphate isomerase (MPI, Accession 

NP_002426.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. MPI BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by MPI, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MPI BINDING SITE, designated SEQ 
ID:11116, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1514] Another function of GAM25 is therefore inhibition of Man- 
nose phosphate isomerase (MPI, Accession NP_002426.1) 
. Accordingly, utilities of GAM25 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with MPI. 

[1515] Myeloproliferative leukemia virus oncogene (MPL, Acces- 
sion NP_005364.1) is another GAM25 target gene, herein 
designated TARGET GENE. MPL BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by MPL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MPL BINDING SITE, designated 
SEQ ID:12310, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1516] Another function of GAM25 is therefore inhibition of 

Myeloproliferative leukemia virus oncogene (MPL, Acces- 
sion NP_005364.1) . Accordingly, utilities of GAM25 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with MPL. 
[1517] Mitochondrial ribosomal protein I44 (MRPL44, Accession 
NP_075066.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. MRPL44 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by MRPL44, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MRPL44 BINDING SITE, desig- 
nated SEQ ID:400, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[1518] Another function of GAM25 is therefore inhibition of Mi- 
tochondrial ribosomal protein I44 (MRPL44, Accession 
NP_075066.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPL44. 

[1519] Mitochondrial ribosomal protein s27 (MRPS27, Accession 
NP_055899.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. MRPS27 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MRPS27, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MRPS27 BINDING SITE, desig- 
nated SEQ ID:8246, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[1520] Another function of GAM25 is therefore inhibition of Mi- 
tochondrial ribosomal protein s27 (MRPS27, Accession 
NP_055899.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPS27. 

[1521] MSTP028 (Accession NP_114160.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. MSTP028 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MSTP028, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MSTP028 BINDING SITE, designated SEQ ID:9881, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1522] Another function of GAM25 is therefore inhibition of 

MSTP028 (Accession NP_114160.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with MSTP028. 

[1523] MtFMT (Accession NP_640335.1) is another GAM25 target 
gene, herein designated TARGET GENE. MtFMT BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MtFMT, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MtFMT BIND- 
ING SITE, designated SEQ ID:19169, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1524] Another function of GAM25 is therefore inhibition of 

MtFMT (Accession NP_640335.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MtFMT. 

I 1 525] MTH2 (Accession NP_060753.1) is another GAM25 target 
gene, herein designated TARGET GENE. MTH2 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by MTH2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MTH2 BIND- 
ING SITE, designated SEQ ID:12362, to the nucleotide se- 



quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1526] Another function of GAM25 is therefore inhibition of 

MTH2 (Accession NP_060753.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MTH2. 

[1527] MYLC2PL (Accession NP.612412.1) is another GAM 2 5 tar- 
get gene, herein designated TARGET GENE. MYLC2PL 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MYLC2PL, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MYLC2PL BINDING SITE, designated SEQ ID:2680, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1528] Another function of GAM25 is therefore inhibition of 

MYLC2PL (Accession NP.612412.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MYLC2PL. 

[1529] Myosin 5c (MY05C, Accession NP_061198.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
MY05C BINDING SITE is a target binding site found in the 



3 X untranslated region of mRN A encoded by MY05C, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MY05C BINDING SITE, designated SEQ ID:3499, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[1530] Another function of GAM25 is therefore inhibition of 
Myosin 5c (MY05C, Accession NP_061198.1) . Accord- 
ingly, utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MY05C. 

[1531] Ndrg family member 3 (NDRG3, Accession NP.114402.1) 
is another GAM25 target gene, herein designated TARGET 
GENE. NDRG3 BINDING SITE is a target binding site found 
in the 3^ untranslated region of multiple transcripts of 
mRNA encoded by NDRG3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NDRG3 BINDING 
SITE, designated SEQ ID:6322, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 



[1532] Another function of GAM25 is therefore inhibition of Ndrg 
family member 3 (NDRG3, Accession NP_114402.1) . Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with NDRG3. 

[1533] N a dh dehydrogenase (ubiquinone) 1, subcomplex un- 
known, 2, 14.5kda (NDUFC2, Accession NP_004540.1) is 
another GAM25 target gene, herein designated TARGET 
GENE. NDUFC2 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
NDUFC2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NDUFC2 BINDING SITE, designated 
SEQ ID: 18323, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1534] Another function of GAM25 is therefore inhibition of Nadh 
dehydrogenase (ubiquinone) 1, subcomplex unknown, 2, 
14.5kda (NDUFC2, Accession NP_004540.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NDUFC2. 

[1535] Nima (never in mitosis gene a)-related kinase 4 (NEK4, 



Accession NP_003148.1) is another GAM25 target gene, 
herein designated TARGET GENE. NEK4 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by NEK4, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of NEK4 BINDING SITE, 
designated SEQ ID:15238, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1536] Another function of GAM25 is therefore inhibition of Nima 
(never in mitosis gene a)-related kinase 4 (NEK4, Acces- 
sion NP_003148.1) . Accordingly, utilities of GAM25 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with NEK4. 

[1537] Neurofibromin 2 (bilateral acoustic neuroma) (NF2, Acces- 
sion NP_057502.1) is another GAM25 target gene, herein 
designated TARGET GENE. NF2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by NF2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of NF2 



BINDING SITE, designated SEQ ID:18419, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[1538] Another function of GAM25 is therefore inhibition of Neu- 
rofibromin 2 (bilateral acoustic neuroma) (NF2, Accession 
NP_057502.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NF2. 

[1539] Nuclear factor of activated t-cells 5, tonicity-responsive 

(NFAT5, Accession NP.619728.2) is another GAM25 target 
gene, herein designated TARGET GENE. NFAT5 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
NFAT5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NFAT5 BINDING SITE, designated 
SEQ ID: 18076, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1540] Another function of GAM25 is therefore inhibition of Nu- 
clear factor of activated t-cells 5, tonicity-responsive 
(NFAT5, Accession NP.619728.2) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with NFAT5. 

[1541] Nuclear factor of activated t-cells 5, tonicity-responsive 

(NFAT5, Accession NP_775321.1) is another GAM 2 5 target 
gene, herein designated TARGET GENE. NFAT5 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
NFAT5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NFAT5 BINDING SITE, designated 
SEQ ID: 18076, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1542] Another function of GAM25 is therefore inhibition of Nu- 
clear factor of activated t-cells 5, tonicity-responsive 
(NFAT5, Accession NP_775321.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NFAT5. 

[1543] Nuclear factor of activated t-cells 5, tonicity-responsive 

(NFAT5, Accession NP.619727.1) is another GAM 2 5 target 
gene, herein designated TARGET GENE. NFAT5 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
NFAT5, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NFAT5 BINDING SITE, designated 
SEQ ID: 18076, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1544] Another function of GAM25 is therefore inhibition of Nu- 
clear factor of activated t-cells 5, tonicity-responsive 
(NFAT5, Accession NP.619727.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NFAT5. 

[1545] Nuclear factor of activated t-cells 5, tonicity-responsive 

(NFAT5, Accession NP.006590.1) is another GAM25 target 
gene, herein designated TARGET GENE. NFAT5 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of multiple transcripts of mRNA encoded by 
NFAT5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NFAT5 BINDING SITE, designated 
SEQ ID: 18076, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1546] Another function of GAM25 is therefore inhibition of Nu- 
clear factor of activated t-cells 5, tonicity-responsive 



(NFAT5, Accession NP_006590.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NFAT5. 

[1547] Nudix (nucleoside diphosphate linked moiety x)-type mo- 
tif 4 (NUDT4, Accession NP.061967.2) is another GAM25 
target gene, herein designated TARGET GENE. NUDT4 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by NUDT4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NUDT4 BINDING SITE, designated SEQ ID: 17183, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1548] Another function of GAM25 is therefore inhibition of 

Nudix (nucleoside diphosphate linked moiety x)-type mo- 
tif 4 (NUDT4, Accession NP_061967.2) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
NUDT4. 

[1549] Nuclear mitotic apparatus protein 1 (NUMA1, Accession 
NP_006176.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. NUMA1 BINDING SITE is a target 



binding site found in the 5^ untranslated region of mRNA 
encoded by NUMA1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of NUMA1 BINDING SITE, desig- 
nated SEQ ID: 14301, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1550] Another function of GAM25 is therefore inhibition of Nu- 
clear mitotic apparatus protein 1 (NUMA1, Accession 
NP_006176.1), a gene which is nuclear mitotic apparatus 
protein. Accordingly, utilities of GAM25 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with NUMA1. 

[1551] The function of NUMA1 has been established by previous 
studies. The NuMA protein was one of the first to be de- 
scribed as a cell cycle- related protein based on a distinct 
immunofluorescent staining pattern: in interphase, NuMA 
is present throughout the nucleus, and in mitosis, it local- 
izes to the spindle apparatus (Lydersen and Pettijohn, 
1980). Some patients with autoimmune disease have anti- 
bodies directed against the NuMA protein. The full- 
length NUMA cDNA (Compton et al., 1992; Yang et al., 



1992) predicts a protein with the largest known coiled- 
coil region in a protein. By fluorescence in situ hybridiza- 
tion, Sparks et al. (1993) demonstrated that the NUMA1 
gene is present in single copy and located on llql3. 
Acute promyelocytic leukemia (APL) is uniquely associated 
with chromosomal translocations that disrupt the gene 
encoding the retinoic acid receptor, RARA (OMIM Ref. No. 
180240). In more than 99% of cases, this disruption re- 
sults in the formation of a fusion of the RARA gene with 
the PML gene (OMIM Ref. No. 102578). In rare variants of 
APL, the RARA gene has been found to be fused to 1 of 2 
other genes, PLZF (OMIM Ref. No. 176797) and NPM 
(OMIM Ref. No. 164040). Although RARA dysregulation is 
evidently important in APL, the role of the various fusion 
partners is unclear. Wells et al. (1997) characterized a 
fourth APL gene fusion, which linked exons encoding the 
retinoic acid and DNA- binding domains of RARA to 5- 
prime exons of NUMA1. The NUMA/RARA fusion protein 
existed in sheet- like nuclear aggregates with which nor- 
mal NUMA partly colocalized. In contrast to t(15;17) APL 
(the usual variety) the intracellular distribution of PML was 
normal in these cells. Wells et al. (1997) suggested that 
interference with retinoid signaling, and not disruption of 



PML organization, is essential to the APL phenotype. Their 
work implicated for the first time an element of the mi- 
totic apparatus in the molecular pathogenesis of human 
malignancy. The proband of their study was a Caucasian 
male first seen at 6 months of age for investigation of 
multiple cutaneous lesions. Despite this unusual clinical 
presentation, peripheral blood morphology and cell- sur- 
face immunophenotype were typical of APL. Routine anal- 
ysis of diagnostic bone marrow revealed a clonal cytoge- 
netic abnormality, t(ll;17)(ql3;q21). The patient was 
treated with all- trans retinoic acid and achieved complete 
remission; he remained in morphologic remission 38 
months after autologous bone marrow transplantation. 

[1552] 

[1553] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1554] Lydersen, B. K.; Pettijohn, D. E. : Human- specific nuclear 
protein that associates with the polar region of the mitotic 
apparatus: distribution in a human/hamster hybrid cell. 
Cell 22: 489- 499, 1980. ; and 

[1555] wells, R. A.; Catzavelos, C; Kamel- Reid, S. : Fusion of 
retinoic acid receptor alpha to NuMA, the nuclear mitotic 



apparatus protein, by a variant translocation in acute 
promyelocytic I. 

[1556] Further studies establishing the function and utilities of 
NUMA1 are found in John Hopkins OMIM database record 
ID 164009, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.NUP43 
(Accession NP.078923.2) is another GAM25 target gene, 
herein designated TARGET GENE. NUP43 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by NUP43, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NUP43 BINDING 
SITE, designated SEQ ID:15705, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1557] Another function of GAM25 is therefore inhibition of 

NUP43 (Accession NP.078923.2) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NUP43. 

[1558] oiigophrenin 1 (OPHN1, Accession NP_002538.1) is an- 
other GAM25 target gene, herein designated TARGET 
GENE. OPHN1 BINDING SITE is a target binding site found 



in the 3 X untranslated region of mRNA encoded by 
OPHN1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of OPHN1 BINDING SITE, designated 
SEQ ID: 1657, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1559] Another function of GAM25 is therefore inhibition of 
Oligophrenin 1 (OPHN1, Accession NP_002538.1) . Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with OPHN1. 

[1560] Oxysterol binding protein-like 2 (OSBPL2, Accession 

NP_055650.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. OSBPL2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL2 BINDING SITE, designated SEQ ID:17183, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 



[1561] Another function of GAM25 is therefore inhibition of 
Oxysterol binding protein-like 2 (OSBPL2, Accession 
NP_055650.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL2. 

[1562] Oxysterol binding protein-like 2 (OSBPL2, Accession 

NP_653081.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. OSBPL2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL2 BINDING SITE, designated SEQ ID:17183, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[1563] Another function of GAM25 is therefore inhibition of 
Oxysterol binding protein-like 2 (OSBPL2, Accession 
NP_653081.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL2. 

I 1 564] Protocadherin alpha 9 (PCDHA9, Accession NP.054724.1) 
is another GAM25 target gene, herein designated TARGET 



GENE. PCDHA9 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by PCDHA9, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PCDHA9 BIND- 
ING SITE, designated SEQ ID:12010, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1565] Another function of GAM25 is therefore inhibition of Pro- 
tocadherin alpha 9 (PCDHA9, Accession NP.054724.1), a 
gene which is a calcium- dependent cell- adhesion pro- 
tein. Accordingly, utilities of GAM25 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with PCDHA9. 

[1566] The function of PCDHA9 has been established by previous 
studies. Cadherins are calcium- dependent cell- cell ad- 
hesion molecules that mediate neural cell- cell interac- 
tions. Protocadherins constitute a subfamily of nonclassic 
cadherins. PCDHA9 is a member of the alpha cluster of 
protocadherin genes on 5q31. By screening a brain cDNA 
library for sequences with the potential to encode large 
proteins, Nagase et al. (1997) identified a cDNA encoding 



PCDHA9, which they termed KIAA0345. The deduced pro- 
tein has 842 amino acids. RT- PCR analysis detected 
strongest expression of KIAA0345 in kidney and testis, 
followed by brain, lung, pancreas, and ovary. 

[1567] 

[1568] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1569] Nagase, T.; Ishikawa, I.; Nakajima, D.; Ohira, M.; Seki, N.; 
Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; O'Hara, 
0. : Prediction of the coding sequences of unidentified 
human genes. VII. The complete sequences of 100 new 
cDNA clones from brain which can code for large proteins 
in vitro. DNA Res. 4: 141- 150, 1997. ; and 

[1570] wu, Q.; Zhang, T.; Cheng, J.- F.; Kim, Y.; Crimwood, J.; 

SchmutzJ.; Dickson, M.; NoonanJ. P.; Zhang, M. Q.; My- 
ers, R. M.; Maniatis, T. : Comparative DNA sequence anal- 
ysis of mouse and. 

[1571] Further studies establishing the function and utilities of 
PCDHA9 are found in John Hopkins OMIM database record 
ID 606315, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Protocadherin 
beta 11 (PCDHB11, Accession NP_061754.1) is another 



GAM25 target gene, herein designated TARGET GENE. 
PCDHB11 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by 
PCDHB11, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PCDHB11 BINDING SITE, designated 
SEQ ID: 13873, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1572] Another function of GAM25 is therefore inhibition of Pro- 
tocadherin beta 11 (PCDHB11, Accession NP.061754.1) . 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PCDHB11. 

I 1 573] Protocadherin beta 9 (PCDHB9, Accession NP.061992.2) is 
another GAM25 target gene, herein designated TARGET 
GENE. PCDHB9 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by 
PCDHB9, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PCDHB9 BINDING SITE, designated 
SEQ ID:5363, to the nucleotide sequence of GAM 2 5 RNA, 



herein designated GAM RNA, also designated SEQ ID:206. 

[1574] Another function of GAM25 is therefore inhibition of Pro- 
tocadherin beta 9 (PCDHB9, Accession NP_061992.2), a 
gene which is a potential calcium- dependent cell- adhe- 
sion protein. Accordingly, utilities of GAM25 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with PCDHB9. 

[1575] The function of PCDHB9 has been established by previous 
studies. Cadherins are calcium- dependent cell- cell ad- 
hesion molecules that mediate neural cell- cell interac- 
tions. Protocadherins constitute a subfamily of nonclassic 
cadherins. PCDHB9 is a member of the beta cluster of 
protocadherin genes on 5q31. For specific information on 
the PCDHB genes, see 604967. Vanhalst et al. (2001) de- 
termined that unlike most PCDHB proteins, PCDHB9 has 
not 1 but 2 PXXP motifs, putative SH3 protein- binding 
sites, at the end of the conserved region of its cytoplasmic 
domain. 

[1576] 

[1577] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1578] vanhalst, K.; Kools, P.; Eynde, E. V.; van Roy, F. : The hu- 



man and murine protocadherin- beta one- exon gene 
families show high evolutionary conservation, despite the 
difference in gene number. FEBS Lett. 495: 120- 125, 
2001. ; and 

[1579] wu, Q.; Zhang, T.; Cheng, J.- F.; Kim, Y.; Grimwood, J.; 

SchmutzJ.; Dickson, M.; NoonanJ. P.; Zhang, M. Q.; My- 
ers, R. M.; Maniatis, T. : Comparative DNA sequence anal- 
ysis of mouse a. 

[1580] Further studies establishing the function and utilities of 
PCDHB9 are found in John Hopkins OMIM database record 
ID 606335, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Phosducin-like (PDCL, Accession NP_005379.2) is 
another GAM25 target gene, herein designated TARGET 
GENE. PDCL BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by PDCL, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PDCL BINDING SITE, designated SEQ ID:6421, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1581] Another function of GAM25 is therefore inhibition of 



Phosducin-like (PDCL, Accession NP.005379.2), a gene 
which may regulate G- protein signaling and similar to 
phosducins. Accordingly, utilities of GAM25 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with PDCL 
[1582] The function of PDCL has been established by previous 

studies. Phosducin- like protein (PDCL) is a putative mod- 
ulator of heterotrimeric G proteins. It was initially isolated 
as the product of an ethanol- responsive gene in neural 
cell cultures (Miles et al., 1993). PDCL shares extensive 
amino acid sequence homology with phosducin (PDC; 
171490), a phosphoprotein expressed in retina and pineal 
gland that inhibits several G protein- coupled signaling 
pathways by binding to the beta- gamma subunits of G 
proteins. By screening a human genomic library with a rat 
Pdcl cDNA, Thibault et al. (1999) isolated a partial PDCL 
genomic sequence. They also identified several PDCL 
ESTs. The authors derived the complete PDCL coding se- 
quence by aligning the genomic and EST sequences. The 
predicted 301- amino acid PDCL protein shows homology 
to areas of rat Pdc that contact G protein beta- gamma 
subunits. The N- terminal regions of human, rat, and 
Drosophila PDCL are highly homologous to each other, 



but show little homology to the N- terminal region of rat 
Pdc. By somatic cell hybrid analysis, Thibault et al. (1999) 
mapped the PDCL gene to chromosome 9. Using a radia- 
tion hybrid mapping panel, they found that the PDCL gene 
is linked to markers D9S1876 and D9S1674. 

[1583] 

[1584] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1585] Miles, M. F.; Barhite, S.; Sganga, M.; Elliott, M. : Phos- 
ducin- like protein: an ethanol- responsive potential 
modulator of guanine nucleotide- binding protein func- 
tion. Proc. Nat. Acad. Sci. 90: 10831- 10835, 1993. ; and 

[1586] Thibault, C; Wang, J. F.; Charnas, R.; Mirel, D.; Barhite, S.; 
Miles, M. F. : Cloning and characterization of the rat and 
human phosducin- like protein genes: structure, expres- 
sion and. 

[1587] Further studies establishing the function and utilities of 
PDCL are found in John Hopkins OMIM database record ID 
604421, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Phosphodiesterase 
6b, cgmp-specific, rod, beta (congenital stationary night 
blindness 3, autosomal dominant) (PDE6B, Accession 



NP_000274.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. PDE6B BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PDE6B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PDE6B BINDING SITE, designated 
SEQ ID:2250, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 
[1588] Another function of GAM25 is therefore inhibition of 
Phosphodiesterase 6b, cgmp-specific, rod, beta 
(congenital stationary night blindness 3, autosomal domi- 
nant) (PDE6B, Accession NP_000274.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PDE6B. 

[1589] phosphoribosylformylglycinamidine synthase (fgar amido- 
transferase) (PFAS, Accession NP_036525.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
PFAS BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by PFAS, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
PFAS BINDING SITE, designated SEQ ID: 12883, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 
[1590] Another function of GAM25 is therefore inhibition of 

Phosphoribosylformylglycinamidine synthase (fgar amido- 
transferase) (PFAS, Accession NP_036525.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PFAS. 

[1591] Reserved (PHF6, Accession NP_115834.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
PHF6 BINDING SITE is a target binding site found in the 3 x 
untranslated region of multiple transcripts of mRNA en- 
coded by PHF6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PHF6 BINDING SITE, designated 
SEQ ID: 19225, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1592] Another function of GAM25 is therefore inhibition of Re- 
served (PHF6, Accession NP_115834.1) . Accordingly, util- 
ities of GAM25 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
PHF6. 

I 1 593] Pbx/knotted 1 homeobox 1 (PKNOX1, Accession 

NP_004562.2) is another GAM25 target gene, herein des- 
ignated TARGET GENE. PKNOX1 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by PKNOX1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PKNOX1 BINDING SITE, desig- 
nated SEQ ID:4340, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[1594] Another function of GAM 2 5 is therefore inhibition of Pbx/ 
knotted 1 homeobox 1 (PKNOX1, Accession 
NP_004562.2), a gene which may regulate gene expres- 
sion and control cell differentiation. Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PKNOX1. 

[1595] The function of PKNOX1 has been established by previous 
studies. As part of developing a transcript map of human 
chromosome 21, Chen et al. (1997) used exon trapping to 
identify portions of genes from chromosome 21- specific 



cosmids. They identified a trapped exon that is identical 
to a region of the human expressed sequence tag (EST) 
L12425. Using the exon and EST as probes, they screened 
human fetal brain and kidney cDNA libraries and cloned 
the corresponding gene, which encodes a homeodomain- 
containing polypeptide of 436 amino acids. Chen et al. 
(1997) used the EST as a probe for Northern analysis and 
detected transcripts of 2.5 and 5 kb in every human tissue 
examined, including heart, brain and brain subregions, 
placenta, lung, liver, muscle, and several fetal tissues. The 
gene, designated PBX/knotted- 1 homeo box- 1 (OMIM 
Ref. No. PKNOX1), has a homeodomain closely related to 
those of the mammalian PBX family (such as mouse Meisl) 
and the plant knotted- 1 family (involved in plant devel- 
opment). Chen et al. (1997) used PCR amplification, hy- 
bridization, and genetic linkage analysis to map PKNOX1 
to 21q22.3 between markers D21S212 and D21S25 on 
YAC350F7. By fluorescence in situ hybridization, 
Berthelsen et al. (1998) mapped the PKNOX1 gene to hu- 
man chromosome 21q22.3 and mouse chromosome 
17B/C. 

[1596] 

[1597] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1598] Berthelsen, J.; Viggiano, L; Schulz, H.; Ferretti, E.; Con- 

salez, G. C; Rocchi, M.; Blasi, F. : PKNOX1, a gene encod- 
ing PREP1, a new regulator of Pbx activity, maps on hu- 
man chromosome 21q22.3 and murine chromosome 
17B/C. Genomics 47: 323- 324, 1998. ; and 

[1599] Chen, H.; Rossier, C.; Nakamura, Y.; Lynn, A.; Chakravarti, 
A.; Antonarakis, S. E. : Cloning of a novel homeobox- 
containing gene, PKNOX1, and mapping to human chro- 
mosome 21q22.3. Genomi. 

[1600] Further studies establishing the function and utilities of 
PKNOX1 are found in John Hopkins OMIM database record 
ID 602100, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Pro-melanin-concentrating hormone-like 1 
(PMCHL1, Accession NP_114093.1) is another GAM 2 5 tar- 
get gene, herein designated TARGET GENE. PMCHL1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PMCHL1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PMCHL1 



BINDING SITE, designated SEQ ID:15693, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[1601] Another function of GAM25 is therefore inhibition of Pro- 
melanin-concentrating hormone-like 1 (PMCHL1, Acces- 
sion NP_114093.1) . Accordingly, utilities of GAM25 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PMCHL1. 

[1602] Pro-melanin-concentrating hormone-like 2 (PMCHL2, Ac- 
cession NP_114094.1) is another GAM25 target gene, 
herein designated TARGET GENE. PMCHL2 BINDING SITE is 
a target binding site found in the 3 V untranslated region 
of mRNA encoded by PMCHL2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PMCHL2 BIND- 
ING SITE, designated SEQ ID:14075, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1603] Another function of GAM25 is therefore inhibition of Pro- 
melanin-concentrating hormone-like 2 (PMCHL2, Acces- 
sion NP_114094.1) . Accordingly, utilities of GAM25 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with PMCHL2. 

[1604] Peptidylprolyl isomerase d (cyclophilin d) (PPID, Accession 
NP_005029.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. PPID BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by PPID, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PPID BINDING SITE, designated 
SEQ ID: 15356, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1605] Another function of GAM25 is therefore inhibition of Pep- 
tidylprolyl isomerase d (cyclophilin d) (PPID, Accession 
NP_005029.1), a gene which catalyzes the cis- trans iso- 
merization of proline imidic peptide bonds in oligopep- 
tides. Accordingly, utilities of GAM25 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with PPID. 

[1606] The function of PPID has been established by previous 
studies. The cyclophilins are a conserved gene family of 
peptidyl- prolyl cis- trans isomerases (PPIases; OMIM Ref. 
No. 123840), the members of which bind the immuno- 
suppressant cyclosporin A. Cyclophilin 40 (CyP- 40, also 



CYPD) was identified by Kieffer et al. (1992) as a 40- kD 
cyclophilin- like protein with PPIase activity. In the bovine 
uterus, CyP- 40 is a component of the estrogen receptor 
complex (see OMIM Ref. No. 133430). Kieffer et al. (1993) 
reported the cloning of a human cDNA homologous to the 
bovine CyP- 40. The cDNA encodes a predicted 370- 
amino acid protein. The amino end is similar to that of 
other cyclophilins, while the carboxyl region resembles 
FKBP59 (OMIM Ref. No. 600611), a component of the glu- 
cocorticoid receptor complex. Yokoi et al. (1996) showed 
that the cyclophilin 40 (or PPID) gene contains 10 exons 
and spans 14.2 kb of genomic DNA. Ten Alu repeats occur 
within noncoding regions of the gene. Yokoi et al. (1996) 
mapped the PPID gene to chromosome 4 using a panel of 
somatic cell hybrid DNAs. By fluorescence in situ hy- 
bridization, Ratajczak et al. (1997) mapped the PPID gene 
to 4q31.3. 

[1607] 

[1608] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1 609] Ratajczak, T.; Woollatt, E.; Kumar, P.; Ward, B. K.; Minchin, 
R. F.; Baker, E. : Cyclophilin 40 (PPID) gene map position 



4q31.3. Chromosome Res. 5: 151 only, 1997. ; and 
H610] Yokoi, H.; Shimizu, Y.; Anazawa, H.; Lefebvre, C. A.; Kor- 
neluk, R. C; Ikeda; J.- E. : The structure and complete nu- 
cleotide sequence of the human cyclophilin 40 (PPID) 
gene. Genomics 35:. 
[1611] Further studies establishing the function and utilities of 
PPID are found in John Hopkins OMIM database record ID 
601753, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Peptidylprolyl iso- 
merase (cyclophilin)-like 2 (PPIL2, Accession 
NP_055152.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. PPIL2 BINDING SITE is a target 
binding site found in the 3 N untranslated region of multi- 
ple transcripts of mRNA encoded by PPIL2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PPIL2 
BINDING SITE, designated SEQ ID:12323, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 
[1612] Another function of GAM25 is therefore inhibition of Pep- 
tidylprolyl isomerase (cyclophilin)-like 2 (PPIL2, Accession 
NP_055152.1) . Accordingly, utilities of GAM25 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PPIL2. 
[1613] Protein kinase, lysine deficient 3 (PRKWNK3, Accession 

NP_065973.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. PRKWNK3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PRKWNK3, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PRKWNK3 BINDING SITE, des- 
ignated SEQ ID:5566, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1614] Another function of GAM25 is therefore inhibition of Pro- 
tein kinase, lysine deficient 3 (PRKWNK3, Accession 
NP_065973.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PRKWNK3. 

H615] PR01787 (Accession NP_061076.1) is another GAM 2 5 tar- 
get gene, herein designated TARGET GENE. PR01787 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PR01787, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PR01787 BINDING SITE, designated SEQ ID:4037, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1616] Another function of GAM25 is therefore inhibition of 

PR01787 (Accession NP_061076.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR01787. 

[1617] Prostaglandin e synthase (PTGES, Accession NP_004869.1) 
is another GAM25 target gene, herein designated TARGET 
GENE. PTGES BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by PTGES, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PTGES BINDING SITE, designated SEQ 
ID:16132, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1618] Another function of GAM25 is therefore inhibition of 

Prostaglandin e synthase (PTGES, Accession NP_004869.1) 
. Accordingly, utilities of GAM25 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 



associated with PTGES. 

[1619] Prostaglandin \2 (prostacyclin) synthase (PTGIS, Accession 
NP_000952.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. PTGIS BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by PTGIS, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PTGIS BINDING SITE, designated 
SEQ ID:11686, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1620] Another function of GAM25 is therefore inhibition of 

Prostaglandin i2 (prostacyclin) synthase (PTGIS, Accession 
NP_000952.1), a gene which catalyzes the isomerization 
of prostaglandin h2 to prostacyclin (= prostaglandin i2). 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PTGIS. 

[1621] The function of PTGIS has been established by previous 
studies. Yokoyama et al. (1996) demonstrated that the 
prostacyclin synthase gene, which they symbolized PTGIS, 
consists of 10 exons spanning approximately 60 kb. All 
the splice donor and acceptor sites conformed to the GT/ 



AG rule. The major product of the primer extension analy- 
sis suggested that the transcription of the gene started 
from the positions around 49 bp upstream of the transla- 
tion initiation codon. By fluorescence in situ hybridization, 
they demonstrated that the gene is located at 20q 13.11- 
ql3.13. Prostacyclin (also known as prostaglandin 12) is a 
potent vasodilator and inhibitor of platelet aggregation. 
The enzyme prostacyclin synthase (EC 5.3.99.4) catalyzes 
the isomerization of prostaglandin H2 (PGH2) to prostacy- 
clin. Wang and Chen (1996) noted that although it has ab- 
sorbance spectral features characteristic of the cy- 
tochrome P450s, PCIS has no monooxygenase activity and 
does not require an external source of electrons to initiate 
its enzyme reaction. Prostacyclin synthase is the single 
member of family 8 of the cytochrome P450 superfamily 
(Nelson et al., 1996). 

[1 622] 

[1623] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1624] Wang, L- H.; Chen, L. : Organization of the gene encod- 
ing human prostacyclin synthase. Biochem. Biophys. Res. 
Commun. 226: 631- 637, 1996. ; and 



[1625] Yokoyama, C; Yabuki, T.; Inoue, H.; Tone, Y.; Hara, S.; 
Hatae, T.; Nagata, M.; Takahashi, E.- I.; Tanabe, T. : Hu- 
man gene encoding prostacyclin synthase (PTGIS): ge- 
nomic organization, ch. 

[1626] Further studies establishing the function and utilities of 

PTGIS are found in John Hopkins OMIM database record ID 
601699, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. PXK (Accession 
NP_060241.2) is another GAM25 target gene, herein des- 
ignated TARGET GENE. PXK BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by PXK, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PXK BINDING SITE, designated SEQ 
ID:18264, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1627] Another function of GAM25 is therefore inhibition of PXK 
(Accession NP_060241.2) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PXK. 

[1628] Rab33b, member ras oncogene family (RAB33B, Accession 
NP_112586.1) is another GAM25 target gene, herein des- 



ignated TARGET GENE. RAB33B BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by RAB33B, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of RAB33B BINDING SITE, desig- 
nated SEQ ID:797, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[1629] Another function of GAM25 is therefore inhibition of 

Rab33b, member ras oncogene family (RAB33B, Accession 
NP.112586.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB33B. 

[1630] Rab39, member ras oncogene family (RAB39, Accession 
XP_084662.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. RAB39 BINDING SITE1 and RAB39 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by RAB39, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RAB39 
BINDING SITE1 and RAB39 BINDING SITE2, designated SEQ 



ID:9341 and SEQ ID:4103 respectively, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[1631] Another function of GAM25 is therefore inhibition of 

Rab39, member ras oncogene family (RAB39, Accession 
XP.084662.1) . Accordingly, utilities of GAM25 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with RAB39. 

[1632] rai (Accession NP_006654.1) is another GAM 2 5 target 

gene, herein designated TARGET GENE. RAI BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by RAI, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RAI BINDING 
SITE, designated SEQ ID: 14580, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1633] Another function of GAM25 is therefore inhibition of RAI 
(Accession NP_006654.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RAI. 

[1634] R as association (ralgds/af-6) domain family 2 (RASSF2, 



Accession NP_055552.1) is another GAM25 target gene, 
herein designated TARGET GENE. RASSF2 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by RASSF2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of RASSF2 BINDING SITE, designated SEQ ID: 13814, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1635] Another function of GAM25 is therefore inhibition of Ras 
association (ralgds/af-6) domain family 2 (RASSF2, Acces- 
sion NP_055552.1) . Accordingly, utilities of GAM25 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RASSF2. 

[1636] R as association (ralgds/af-6) domain family 2 (RASSF2, 
Accession NP_739580.1) is another GAM25 target gene, 
herein designated TARGET GENE. RASSF2 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by RASSF2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of RASSF2 BINDING SITE, designated SEQ ID: 13814, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1637] Another function of GAM25 is therefore inhibition of Ras 
association (ralgds/af-6) domain family 2 (RASSF2, Acces- 
sion NP_739580.1) . Accordingly, utilities of GAM25 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RASSF2. 

[1638] R as association (ralgds/af-6) domain family 2 (RASSF2, 
Accession NP_739579.1) is another GAM25 target gene, 
herein designated TARGET GENE. RASSF2 BINDING SITE is 
a target binding site found in the 3 V untranslated region 
of multiple transcripts of mRNA encoded by RASSF2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of RASSF2 BINDING SITE, designated SEQ ID: 13814, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1639] Another function of GAM25 is therefore inhibition of Ras 
association (ralgds/af-6) domain family 2 (RASSF2, Acces- 
sion NP_739579.1) . Accordingly, utilities of GAM25 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with RASSF2. 

[1640] Retinoblastoma binding protein 9 (RBBP9, Accession 

NP_006597.2) is another GAM25 target gene, herein des- 
ignated TARGET GENE. RBBP9 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by RBBP9, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RBBP9 
BINDING SITE, designated SEQ ID:1307, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[1641] Another function of GAM25 is therefore inhibition of 
Retinoblastoma binding protein 9 (RBBP9, Accession 
NP_006597.2) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RBBP9. 

I 1 642] re2 (Accession NP.722561.1) is another GAM 2 5 target 

gene, herein designated TARGET GENE. RE2 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of multiple transcripts of mRNA encoded by RE2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of RE2 BINDING SITE, designated SEQ ID:3366, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1643] Another function of GAM25 is therefore inhibition of RE2 
(Accession NP.722561.1) .Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RE2. 

[1644] Rhesus blood group, d antigen (RHD, Accession 

NP.057208.2) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. RHD BINDING SITE1 and RHD 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
RHD, corresponding to target binding sites such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of RHD BINDING SITE1 and RHD BINDING SITE2, 
designated SEQ ID: 10248 and SEQ ID: 10248 respectively, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1645] Another function of GAM25 is therefore inhibition of Rhe- 
sus blood group, d antigen (RHD, Accession 
NP_057208.2), a gene which Major antigen of the RH sys- 



tern. Accordingly, utilities of GAM25 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with RHD. 
[1646] The function of RHD has been established by previous 

studies. Bennett et al. (1993) demonstrated that DNA test- 
ing can be used to determine RhD type in chorionic villus 
samples or amniotic cells. An RhD- negative woman 
whose partner is heterozygous may have preexisting anti- 
RhD antibodies that may or may not affect a subsequent 
fetus, depending on whether it is heterozygous. A safe 
method of determining fetal RhD type early in pregnancy 
would eliminate the risks to an RhD- negative fetus of fe- 
tal blood sampling or serial amniocenteses. Levine et al. 
(1941) showed that hemolytic disease of the fetus occurs 
in an RhD- positive fetus carried by an RhD- negative 
woman who has been immunized by transplacental pas- 
sage of RhD- positive red cells during a previous preg- 
nancy. When the father of the fetus being carried by a 
sensitized RhD- negative woman is heterozygous for RhD, 
as more than 50% of people are, half the fetuses will be 
RhD- negative and therefore require no treatment to avoid 
erythroblastosis fetalis. The others will be RhD- positive 
and require sophisticated investigative measures and 



treatments. Lo et al. (1998) described a noninvasive 
method of determining fetal RhD status by analyzing ma- 
ternal plasma. Using a fluorescent- based PCR assay that 
was sensitive enough to detect the amount of RhD DNA 
found in a single cell, they determined the RhD status of 
singleton fetuses from 57 RhD- negative women whose 
partners were heterozygous for the RhD gene. This 
method correctly identified the RhD status of 10 of 12 fe- 
tuses whose mothers were in their first trimester of preg- 
nancy, that of all 30 fetuses whose mothers were in their 
second trimester, and that of all 15 fetuses whose moth- 
ers were in their third trimester. The method they de- 
scribed was rapid, providing results within 1 day, and rep- 
resented a major advance in RhD genotyping. 

[1647] 

[1648] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

I 1 649] Bennett, P. R.; Le Van Kim, C; Colin, Y.; Warwick, R. M.; 

Cherif- Zahar, B.; Fisk, N. M.; CartronJ.- P. : Prenatal de- 
termination of fetal RhD type by DNA amplification. New 
Eng. J. Med. 329: 607- 610, 1993. ; and 

[1650] LOj y. M. D.; Hjelm, N. M.; Fidler, C; Sargent, I. L; Murphy, 



M. F.; Chamberlain, P. F.; Poon, P. M. K.; Redman, C. W. C; 
Wainscoat, J. S. : Prenatal diagnosis of fetal RhD status by 
mol. 

[1651] Further studies establishing the function and utilities of 
RHD are found in John Hopkins OMIM database record ID 
111680, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Rhesus blood group, 
d antigen (RHD, Accession NP_057208.2) is another 
GAM25 target gene, herein designated TARGET GENE. RHD 
BINDING SITE1 and RHD BINDING SITE2 are target binding 
sites found in untranslated regions of multiple transcripts 
of mRNA encoded by RHD, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RHD BINDING SITE1 and 
RHD BINDING SITE2, designated SEQ ID:19169 and SEQ 
ID: 19169 respectively, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1652] Another function of GAM25 is therefore inhibition of Rhe- 
sus blood group, d antigen (RHD, Accession 
NP_057208.2), a gene which Major antigen of the RH sys- 
tem. Accordingly, utilities of GAM25 include diagnosis, 



prevention and treatment of diseases and clinical condi- 
tions associated with RHD. 
[1653] The function of RHD has been established by previous 

studies. Bennett et al. (1993) demonstrated that DNA test- 
ing can be used to determine RhD type in chorionic villus 
samples or amniotic cells. An RhD- negative woman 
whose partner is heterozygous may have preexisting anti- 
RhD antibodies that may or may not affect a subsequent 
fetus, depending on whether it is heterozygous. A safe 
method of determining fetal RhD type early in pregnancy 
would eliminate the risks to an RhD- negative fetus of fe- 
tal blood sampling or serial amniocenteses. Levine et al. 
(1941) showed that hemolytic disease of the fetus occurs 
in an RhD- positive fetus carried by an RhD- negative 
woman who has been immunized by transplacental pas- 
sage of RhD- positive red cells during a previous preg- 
nancy. When the father of the fetus being carried by a 
sensitized RhD- negative woman is heterozygous for RhD, 
as more than 50% of people are, half the fetuses will be 
RhD- negative and therefore require no treatment to avoid 
erythroblastosis fetalis. The others will be RhD- positive 
and require sophisticated investigative measures and 
treatments. Lo et al. (1998) described a noninvasive 



method of determining fetal RhD status by analyzing ma- 
ternal plasma. Using a fluorescent- based PCR assay that 
was sensitive enough to detect the amount of RhD DNA 
found in a single cell, they determined the RhD status of 
singleton fetuses from 57 RhD- negative women whose 
partners were heterozygous for the RhD gene. This 
method correctly identified the RhD status of 10 of 12 fe- 
tuses whose mothers were in their first trimester of preg- 
nancy, that of all 30 fetuses whose mothers were in their 
second trimester, and that of all 15 fetuses whose moth- 
ers were in their third trimester. The method they de- 
scribed was rapid, providing results within 1 day, and rep- 
resented a major advance in RhD genotyping. 

[1654] 

[1655] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1656] Bennett, P. R.; Le Van Kim, C; Colin, Y.; Warwick, R. M.; 

Cherif- Zahar, B.; Fisk, N. M.; Cartron, J.- P. : Prenatal de- 
termination of fetal RhD type by DNA amplification. New 
Eng. J. Med. 329: 607- 610, 1993. ; and 

[1657] LOj Y . M. D.; Hjelm, N. M.; Fidler, C; Sargent, I. L; Murphy, 
M. F.; Chamberlain, P. F.; Poon, P. M. K.; Redman, C. W. C; 



WainscoatJ. S. : Prenatal diagnosis of fetal RhD status by 
mol. 

[1658] Further studies establishing the function and utilities of 
RHD are found in John Hopkins OMIM database record ID 
111680, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Retinitis pigmentosa 
2 (x-linked recessive) (RP2, Accession NP_008846.1) is 
another GAM25 target gene, herein designated TARGET 
GENE. RP2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by RP2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of RP2 BINDING SITE, designated SEQ ID:9423, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[1659] Another function of GAM25 is therefore inhibition of Re- 
tinitis pigmentosa 2 (x-linked recessive) (RP2, Accession 
NP_008846.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RP2. 

[1660] SBLF (Accession NP_006864.2) is another GAM25 target 

gene, herein designated TARGET GENE. SBLF BINDING SITE 



is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by SBLF, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SBLF BINDING 
SITE, designated SEQ ID:5568, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

[1661] Another function of GAM25 is therefore inhibition of SBLF 
(Accession NP.006864.2) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SBLF. 

[1662] s ex comb on midleg-like 2 (drosophila) (SCML2, Acces- 
sion NP_006080.1) is another GAM25 target gene, herein 
designated TARGET GENE. SCML2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SCML2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig.8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SCML2 BINDING SITE, designated 
SEQ ID: 18167, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1663] Another function of GAM25 is therefore inhibition of Sex 



comb on midleg-like 2 (drosophila) (SCML2, Accession 
NP_006080.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SCML2. 

[1664] SCN3B (Accession NP_060870.1) is another GAM25 target 
gene, herein designated TARGET GENE. SCN3B BINDING 
SITE1 and SCN3B BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by 
SCN3B, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SCN3B BINDING SITE1 and SCN3B 
BINDING SITE2, designated SEQ ID:1161 and SEQ ID:6473 
respectively, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1665] Another function of GAM25 is therefore inhibition of 

SCN3B (Accession NP_060870.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCN3B. 

[1666] SDS-RSl (Accession NP_612441.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. SDS-RSl 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by SDS-RSl, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SDS-RS1 BINDING SITE, designated SEQ ID:3444, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1667] Another function of GAM25 is therefore inhibition of SDS- 
RS1 (Accession NP_612441.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SDS-RS1. 

[1668] Spondyloepiphyseal dysplasia, late (SEDL, Accession 

NP.055378.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. SEDL BINDING SITE1 and SEDL 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by SEDL, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SEDL BINDING 
SITE1 and SEDL BINDING SITE2, designated SEQ ID:13505 
and SEQ ID: 18323 respectively, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1669] Another function of GAM25 is therefore inhibition of 



Spondyloepiphyseal dysplasia, late (SEDL, Accession 
NP_055378.1), a gene which may play role in vesicular 
transport from endoplasmic reticulum to golgi. and there- 
fore may be associated with Spondyloepiphyseal dyspla- 
sia. Accordingly, utilities of GAM25 include diagnosis, 
prevention and treatment of Spondyloepiphyseal dyspla- 
sia, and of other diseases and clinical conditions associ- 
ated with SEDL. 

[1670] The function of SEDL has been established by previous 
studies. Gedeon et al. (2001) reviewed the spectrum of 
mutations found in 30 of 36 unrelated cases of X- linked 
SEDL ascertained from different ethnic populations. It 
brought the total number of different disease- associated 
mutations to 21 and showed that they were distributed 
throughout the SEDL gene. Four recurrent mutations ac- 
counted for 13 of the 30 (43%). Haplotype analyses and 
the diverse ethnic origins of the patients supported recur- 
rent mutations. Two patients with large deletions of SEDL 
exons were found, 1 with childhood onset of painful com- 
plications, the other relatively free of additional symp- 
toms. Since no clear genotype/phenotype correlation 
could be established, they concluded that the complete 
unaltered SEDL gene product is essential for normal bone 



growth. Christie et al. (2001) characterized the SEDL mu- 
tations in 4 unrelated spondyloepiphyseal dysplasia tarda 
kindreds of European origin. They identified 2 nonsense 
and 2 intragenic deletional frameshift mutations. The 
nonsense mutations occurred in exons 4 and 6. Both of 
the intragenic deletions, which were approximately 750 
and 1300 to 1445 bp in size, involved intron 5 and part of 
exon 6 and resulted in frameshifts that led to premature 
termination signals. 

[1671] 

[1672] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
t 1673 ] Christie, P. T.; Curley, A.; Nesbit, M. A.; Chapman, C; 

Genet, S.; Harper, P. S.; Keeling, S. L; Wilkie, A. O. M.; 

Winter, R. M.; Thakker, R. V. : Mutational analysis in X- 

linked spondyloepiphyseal dysplasia tarda. J. Clin. Endocr. 

Metab. 86: 3233- 3236, 2001. ; and 
t 1674 ] Gedeon, A. K.; Tiller, G. E.; Le Merrer, M.; Heuertz, S.; 

Tranebjaerg, L; Chitayat, D.; Robertson, S.; Glass, I. A.; 

Savarirayan, R.; Cole, W. G.; Rimoin, D. L; Kousseff, B. G.; 

Ohas. 

[1675] Further studies establishing the function and utilities of 



SEDL are found in John Hopkins OMIM database record ID 
300202, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Selenoprotein n, 1 
(SEPN1, Accession NP.065184.1) is another GAM 2 5 target 
gene, herein designated TARGET GENE. SEPN1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SEPN1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SEPN1 BIND- 
ING SITE, designated SEQ ID:19019, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1676] Another function of GAM25 is therefore inhibition of Se- 
lenoprotein n, 1 (SEPN1, Accession NP_065 184.1) . Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SEPN1. 

t 1677 ] Small edrk-rich factor la (telomeric) (SERF1A, Accession 
NP_068802.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. SERF1A BINDING SITE1 and SERF1A 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by SERF1A, corresponding 



to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SERF1A 
BINDING SITE1 and SERF1A BINDING SITE2, designated 
SEQ ID: 13469 and SEQ ID:4475 respectively, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[1678] Another function of GAM25 is therefore inhibition of Small 
edrk-rich factor la (telomeric) (SERF1A, Accession 
NP_068802.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SERF1A. 

t 1679 ] Small edrk-rich factor lb (centromeric) (SERF1B, Accession 
NP_075267.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. SERF1B BINDING SITE1 and SERF1B 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by SERF1B, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SERF1B 
BINDING SITE1 and SERF1B BINDING SITE2, designated SEQ 
ID: 13469 and SEQ ID:4475 respectively, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 



also designated SEQ ID:206. 

[1680] Another function of GAM25 is therefore inhibition of Small 
edrk-rich factor lb (centromeric) (SERF1B, Accession 
NP_075267.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SERF1B. 

[1681] Serine (or cysteine) proteinase inhibitor, clade b 
(ovalbumin), member 9 (SERPINB9, Accession 
NP_004146.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. SERPINB9 BINDING SITE1 and SER- 
PINB9 BINDING SITE2 are target binding sites found in un- 
translated regions of mRNA encoded by SERPINB9, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SERPINB9 BINDING SITE1 and SERPINB9 BINDING SITE2, 
designated SEQ ID:5564 and SEQ ID:8945 respectively, to 
the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1682] Another function of GAM25 is therefore inhibition of Ser- 
ine (or cysteine) proteinase inhibitor, clade b (ovalbumin), 
member 9 (SERPINB9, Accession NP_004146.1), a gene 
which may be a serpin serine protease inhibitor that inter- 



acts with granzyme B (GZMB). Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SERPINB9. 
[1683] The function of SERPINB9 has been established by previ- 
ous studies. Serine proteinase inhibitors (serpins) are a 
large superfamily of proteins which bind to and inactivate 
serine proteinases. These interactions are involved in 
many cellular processes including coagulation, fibrinoly- 
sis, complement fixation, matrix remodeling, and apopto- 
sis. Sprecher et al. (1995) isolated PI8 (OMIM Ref. No. 
601697) and PI9 cDNAs from a human placenta cDNA li- 
brary. The authors found that PI9 encodes a 374- amino 
acid polypeptide with over 60% identity with PI6. Northern 
blot analysis by Sprecher et al. (1995) demonstrated that 
PI9 is expressed as 2 transcripts of 3.4 and 4.4 kb which 
were detected in greatest abundance in lung and placenta. 
In searching for serpins related to PI6, Sun et al. (1996) 
isolated and cloned PI9 from human bone marrow mRNA 
using a PCR cloning strategy. They confirmed that the se- 
quence of PI9 is closely related to PI6 (OMIM Ref. No. 
173321) and the viral serpin CrmA. Sun et al. (1996) 
showed that PI9 forms an SDS- resistant complex with 
granzyme B (OMIM Ref. No. 123910), suggesting that 



these 2 proteins may form a physiologically significant 
serpin- serine proteinase interaction. Sun et al. (1996) 
also observed that PI9 was expressed in immune tissue, 
including lymphocytes, natural killer cell leukemia cell 
lines, and peripheral blood mononuclear cells. Sun et al. 
(1996) used fractionation experiments to show that PI9 is 
localized to the cytosol, in a separate subcellular com- 
partment from granzyme B. PI9 was identified as an en- 
dogenous inhibitor of caspase- 1 (OMIM Ref. No. 
147678). Krieg et al. (2001) reported that PI9 mRNA and 
protein are rapidly and directly induced by estrogen in 
human liver cells. Using transient transfections to assay 
PI9 promoter truncations and mutations, they showed that 
this strong estrogen induction is mediated by a unique 
downstream estrogen responsive unit (ERU) approximately 
200 nucleotides downstream of the transcription start 
site. They also demonstrated estrogen- dependent bind- 
ing of ER to the cellular PI9 promoter. The ERU consists of 
an imperfect estrogen response element (ERE) palindrome 
immediately adjacent to a direct repeat containing two 
consensus ERE half- sites separated by 13 nucleotides 
(DR13). In transient transfections, all 4 of the ERE half- 
sites in the imperfect ERE and in the DR13 were important 



for estrogen inducibility. They concluded that a direct re- 
peat can function with an imperfect ERE palindrome to 
confer estrogen inducibility on a native gene, which ex- 
tends the repertoire of DNA sequences able to function as 
EREs. 

[1684] 

[1685] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1686 ] Sun, J.; Bird, C. H.; Sutton, V.; McDonald, L; Coughlin, P. 
B.; De Jong, T. A.; Trapani, J. A.; Bird, P. I. : A cytosolic 
granzyme B inhibitor related to the viral apoptotic regula- 
tor cytokine response modifier A is present in cytotoxic 
lymphocytes. J. Biol. Chem. 271: 27802- 27809, 1996. ; 
and 

[1687] Krieg, S. A.; Krieg, A. J.; Shapiro, D. J. : A unique down- 
stream estrogen responsive unit mediates estrogen induc- 
tion of proteinase inhibitor- 9, a cellular inhibitor of IL- 
1- beta- conver. 

[1688] Further studies establishing the function and utilities of 
SERPINB9 are found in John Hopkins OMIM database 
record ID 601799, and in cited publications listed in Table 
5, which are hereby incorporated by refer- 



ence.Sh3-domain binding protein 4 (SH3BP4, Accession 
NP_055336.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. SH3BP4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SH3BP4, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SH3BP4 BINDING SITE, desig- 
nated SEQ ID: 5112, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[1689] Another function of GAM25 is therefore inhibition of 
Sh3-domain binding protein 4 (SH3BP4, Accession 
NP_055336.1), a gene which is of unknown function, con- 
tains SH3- domain binding protein 4; similar to the EH- 
binding protein. Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SH3BP4. 

[1690] The function of SH3BP4 has been established by previous 
studies. A major element of the cornea is a transparent 
stroma produced and maintained by corneal fibroblasts, 
or keratocytes. Using differential display of RNA from nor- 
mal and macular corneal dystrophy cultured keratocytes, 



followed by screening a corneal fibroblast library, Dunlevy 
et al. (1999) identified a cDNA encoding SH3BP4. The de- 
duced 963- amino acid SH3BP4 protein contains 3 asn- 
pro- phe (NPF) motifs, which are EPS 15 (OMIM Ref. No. 
600051) homology (EH)- binding sites (see OMIM Ref. No. 
NUMB; 603728); an SH3 domain; a PXXP motif; a bipartite 
nuclear targeting signal; and a tyrosine phosphorylation 
site. Sequence analysis predicted that SH3BP4 is identical 
to a 479- amino acid EH- binding protein (Wong et al., 
1995) except for the presence of an additional 73 N- ter- 
minal and 411 mid- to C- terminal residues in SH3BP4. 
Northern blot analysis revealed ubiquitous expression of a 
5.6- kb transcript, with highest levels in pancreas, low 
levels in kidney, skeletal muscle, and liver, and lowest lev- 
els in lung and brain. Expression was also detected in cul- 
tured normal keratocytes. Using FISH, Dunlevy et al. 
(1999) mapped the SH3BP4 gene to 2q37.1- q37.2. 

[1691] 

[1692] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1693] Dunlevy, J. R.; Berryhill, B. L; Vergnes, J.- P.; SundarRaj, 
N.; Hassell, J. R. : Cloning, chromosomal localization, and 



characterization of cDNA from a novel gene, SH3BP4, ex- 
pressed by human corneal fibroblasts. Genomics 62: 519- 
524, 1999. ; and 
[1694] Wong, W. T.; Schumacher, C; Salcini, A. E.; Romano, A.; 
Castagnino, P.; Pelicci, P. C; DiFiore, P. P. : A protein- 
binding domain, EH, identified in the receptor tyrosine ki- 
nase substrat. 

[1695] Further studies establishing the function and utilities of 
SH3BP4 are found in John Hopkins OMIM database record 
ID 605611, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Short stature 
homeobox (SHOX, Accession NP_006874.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
SHOX BINDING SITE1 and SHOX BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by SHOX, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SHOX BIND- 
ING SITE1 and SHOX BINDING SITE2, designated SEQ 
ID:6046 and SEQ ID:2929 respectively, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 



[1696] Another function of GAM25 is therefore inhibition of Short 
stature homeobox (SHOX, Accession NP_006874.1) . Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SHOX. 

t 1697 ] Sialic acid binding ig-like lectin 11 (SIGLEC11, Accession 
NP_443116.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. SIGLEC11 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SIGLEC11, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SIGLEC11 BINDING SITE, des- 
ignated SEQ ID:17145, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1698] Another function of GAM25 is therefore inhibition of Sialic 
acid binding ig-like lectin 11 (SIGLEC11, Accession 
NP_443116.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SIGLEC11. 

I 1 699] Tall (scl) interrupting locus (SIL, Accession NP_003026.1) 
is another GAM25 target gene, herein designated TARGET 



GENE. SIL BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SIL, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SIL BINDING SITE, designated SEQ ID:15610, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 
[1700] Another function of GAM25 is therefore inhibition of Tall 
(scl) interrupting locus (SIL, Accession NP_003026.1), a 
gene which may be required for axial development and 
left- right specification and therefore may be associated 
with Prominent midline neural tube defects, abnormal 
left- right development. Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of Prominent 
midline neural tube defects, abnormal left- right develop- 
ment, and of other diseases and clinical conditions asso- 
ciated with SIL. 

[1701] The function of SIL has been established by previous 

studies. Apian et al. (1997) demonstrated that transgenic 
mice in which inappropriately expressed scl protein, 
driven by sil regulatory elements, developed aggressive T- 
cell malignancies in collaboration with a misexpressed 



LM01 (OMIM Ref. No. 186921) protein, thus recapitulating 
the situation seen in a subset of human T- cell ALL. Apian 
et al. (1997) also demonstrated that inappropriately ex- 
pressed scl can interfere with the development of other 
tissues derived from mesoderm. Finally, Apian et al. 
(1997) demonstrated that an scl construct lacking the scl 
transactivation domain collaborates with misexpressed 
LMOl, demonstrating that the scl transactivation domain 
is dispensable for oncogenesis, and supporting the hy- 
pothesis that the scl gene product exerts its oncogenic 
action through a dominant- negative mechanism. 
[1702] Animal model experiments lend further support to the 

function of SIL. Izraeli et al. (1999) disrupted the Sil gene 
in mouse by homologous recombination. Heterozygotes 
were normal but mutant homozygotes died in utero after 
embryonic day 10.5. Between embryonic days 7.5 and 8.5, 
striking developmental anomalies appeared in Sil - /- 
embryos. In addition to reduced size and limited develop- 
mental progress compared to wildtype embryos, Sil mu- 
tants displayed prominent midline neural tube defects. 
These included delay or failure of neural tube closure and 
holoprosencephaly (OMIM Ref. No. 236100). In addition, 
left- right development was abnormal. In heterozygous 



and wildtype embryos, the embryonic heart tube always 
loops to the right, whereas in Sil mutants the direction of 
heart looping is randomized. Nodal (OMIM Ref. No. 
601265), lefty- 2 (OMIM Ref. No. 603037) and Pitx2 
(OMIM Ref. No. 601542) are normally expressed only in 
the left lateral- plate mesoderm before heart looping, with 
continued expression of Pitx2 on the left side of the loop- 
ing heart tube. In contrast, Sil mutants showed bilaterally 
symmetric expression of nodal and Pitx2 at all stages ex- 
amined. For lefty- 2, most Sil - /- embryos also showed 
bilaterally symmetric expression. However, a small num- 
ber of mutants expressed lefty- 2 only on the right. Ex- 
pression of both Patched (OMIM Ref. No. 601309) and Glil 
(OMIM Ref. No. 165220) was greatly reduced in Sil - /- 
embryos. Shh (OMIM Ref. No. 600725) and Hnf3b (OMIM 
Ref. No. 600288) were expressed in the notochord of Sil 
mutants. However, the markedly reduced expression of 
their target genes indicated that Shh signaling in the mid- 
line may be blocked in Sil - /- embryos. Comparison with 
Shh mutant embryos, which have axial defects but normal 
cardiac looping, indicated that the consequences of ab- 
normal midline development for left- right patterning de- 
pend on the time of onset, duration, and severity of dis- 



ruption of the normal asymmetric patterns of expression 
of nodal, lefty- 2, and Pitx2. 

t 1703 ] It is appreciated that the abovementioned animal model 
for SIL is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[1704] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1705 ] Apian, P. D.; Jones, C. A.; Chervinsky, D. S.; Zhao, X.; 

Ellsworth, M.; Wu, C; McCuire, E. A.; Gross, K. W. : An scl 
gene product lacking the transactivation domain induces 
bony abnormalities and cooperates with LMOl to generate 
T- cell malignancies in transgenic mice. EMBO J. 16: 
2408- 2419, 1997. ; and 

[1706] | zr aeli, S.; Lowe, L. A.; Bertness, V. L; Good, D. J.; Dor- 
ward, D. W.; Kirsch, I. R.; Kuehn, M. R. : The SIL gene is re- 
quired for mouse embryonic axial development and left- 
right spec. 

[1707] Further studies establishing the function and utilities of 
SIL are found in John Hopkins OMIM database record ID 
181590, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Signal-regulatory 



protein beta 1 (SIRPB1, Accession NP_006056.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
SIRPB1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by SIRPB1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SIRPB1 BINDING SITE, designated SEQ ID: 14288, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1708] Another function of GAM25 is therefore inhibition of Sig- 
nal-regulatory protein beta 1 (SIRPB1, Accession 
NP.006056.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SIRPB1. 

[1709] Solute carrier family 12 (potassium/chloride transporters), 
member 8 (SLC12A8, Accession NP_078904.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
SLC12A8 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SLC12A8, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of SLC12A8 BINDING SITE, designated SEQ 
ID:2145, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 
[1710] Another function of GAM25 is therefore inhibition of So- 
lute carrier family 12 (potassium/chloride transporters), 
member 8 (SLC12A8, Accession NP_078904.1) . Accord- 
ingly, utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC12A8. 

t 1711 ] Solute carrier family 15 (oligopeptide transporter), mem- 
ber 1 (SLC15A1, Accession NP.005064.1) is another 
GAM25 target gene, herein designated TARGET GENE. 
SLC15A1 BINDING SITE is a target binding site found in 
the 3 x untranslated region of mRNA encoded by SLC15A1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SLC15A1 BINDING SITE, designated SEQ 
ID:9045, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

t 1712 ] Another function of GAM25 is therefore inhibition of So- 
lute carrier family 15 (oligopeptide transporter), member 
1 (SLC15A1, Accession NP_005064.1), a gene which is a 



H(+)- coupled peptide transporter. Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SLC15A1. 
[1713] The function of SLC15A1 has been established by previ- 
ous studies. In mammalian small intestine, the proton- 
coupled peptide transporter is responsible for the absorp- 
tion of small peptides arising from digestion of dietary 
proteins. Fei et al. (1994) isolated a cDNA clone encoding 
a hydrogen ion/peptide cotransporter from a rabbit in- 
testinal cDNA library. Liang et al. (1995) screened a hu- 
man intestinal cDNA library with a probe derived from the 
rabbit cotransporter cDNA and identified a cDNA which, 
when expressed in HeLa cells or in Xenopus laevis 
oocytes, induced proton- dependent peptide transport 
activity. The predicted protein consisted of 708 amino 
acids with 12 membrane- spanning domains and 2 puta- 
tive sites for protein kinase C- dependent phosphoryla- 
tion. The cDNA- induced transport process accepted 
dipeptides, tripeptides, and amino beta- lactam antibi- 
otics as substrates, but could not transport free amino 
acids. The human cotransporter showed 81% identity and 
92% similarity to the rabbit cotransporter, but showed 
only a weak homology to the proton- coupled peptide 



transport proteins present in bacteria and yeast. By analy- 
sis of somatic cell hybrids and by isotopic in situ hy- 
bridization, Liang et al. (1995) mapped the human gene to 
13q33- q34. Adibi (1997) reviewed the biology and func- 
tion of the human intestinal oligopeptide transporter, 
which he symbolized PEPT1. Studies indicated that it 
transports dipeptides and tripeptides but not free amino 
acids or peptides with more than 3 amino acid residues 
and that its driving force for uphill transport requires pro- 
ton binding and presence of an inside- negative mem- 
brane potential. A membrane protein, HTP1, which ap- 
peared to be associated with the oligopeptide transporter, 
had also been cloned. Adibi (1997) pointed out the im- 
portance of the transporter in nutritional and pharmaco- 
logic therapies; for example, it has allowed the use of 
oligopeptides as a source of nitrogen for enteral feeding 
and the use of the oral route for delivery of pep- 
tidomimetic drugs such as beta- lactam antibiotics. 

[1714] 

t 1715 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1716 ] Liang, R.; Fei, Y.- J.; Prasad, P. D.; Ramamoorthy, S.; Han, 



H.; Yang- Feng, T. L; Hediger, M. A.; Ganapathy, V.; 
Leibach, F. H. : Human intestinal H(+)/peptide cotrans- 
porter: cloning, functional expression, and chromosomal 
localization. J. Biol. Chem. 270: 6456- 6463, 1995. ; and 

t 1717 ] Adibi, S. A. : The oligopeptide transporter (Pept- 1) in hu- 
man intestine: biology and function. Gastroenterology 
113: 332- 340, 1997. 

[1718] Further studies establishing the function and utilities of 
SLC15A1 are found in John Hopkins OMIM database 
record ID 600544, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Solute car- 
rier family 16 (monocarboxylic acid transporters), member 
4 (SLC16A4, Accession NP_004687.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. SLC16A4 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by SLC16A4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SLC16A4 BINDING SITE, designated SEQ ID:9949, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1719] Another function of GAM25 is therefore inhibition of So- 



lute carrier family 16 (monocarboxylic acid transporters), 
member 4 (SLC16A4, Accession NP_004687.1) . Accord- 
ingly, utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC16A4. 

[1720] Solute carrier family 24 (sodium/potassium/calcium ex- 
changer), member 1 (SLC24A1, Accession NP_004718.1) 
is another GAM25 target gene, herein designated TARGET 
GENE. SLC24A1 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
SLC24A1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC24A1 BINDING SITE, designated 
SEQ ID:4560, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

t 1721 ] Another function of GAM25 is therefore inhibition of So- 
lute carrier family 24 (sodium/potassium/calcium ex- 
changer), member 1 (SLC24A1, Accession NP_004718.1), 
a gene which is a critical component of the visual trans- 
duction cascade, controlling the calcium concentration of 
outer segments during light and darkness. Accordingly, 
utilities of GAM25 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with SLC24A1. 

[1722] The function of SLC24A1 has been established by previ- 
ous studies. By screening a human retinal cDNA library 
using the entire bovine rod sodium/potassium/calcium 
(Na- Ca+K) exchanger cDNA as a probe, Tucker et al. 
(1998) cloned the human NCKX1 gene. Human NCKX1 
codes for a protein of 1,081 amino acids that shows 64% 
overall identity with the bovine protein. The 2 sets of pu- 
tative transmembrane domains and their short connecting 
loops showed 94% identity, while the extracellular loop at 
the amino terminus was only 59% identical. Tucker et al. 
(1998) determined the genomic structure of the NCKX1 
gene and found 1 intron in the 5- prime untranslated re- 
gion and 8 within the coding region. Exon length varies 
from 54 to 2,037 bp Using fluorescence in situ hybridiza- 
tion and analysis of a radiation hybrid panel, Tucker et al. 
(1998) mapped the NCKX1 gene to chromosome 15q22 

[1723] 

[1724] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1725 ] Tucker, J. E.; Winkfein, R. J.; Cooper, C. B.; Schnetkamp, P. 



P. : cDNA cloning of the human retinal rod Na- Ca + K ex- 
changer: comparison with a revised bovine sequence. In- 
vest. Ophthal. Vis. Sci. 39: 435- 440, 1998. ; and 

t 172 6] Tucker, J. E.; Winkfein, R. J.; Murthy, S. K.; Friedman, J. S.; 
Walter, M. A.; Demetrick, D. J.; Schnetkamp, P. P. M. : 
Chromosomal localization and genomic organization of 
the human retina. 

t 1727 ] Further studies establishing the function and utilities of 
SLC24A1 are found in John Hopkins OMIM database 
record ID 603617, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Solute car- 
rier family 2 (facilitated glucose transporter), member 10 
(SLC2A10, Accession NP_110404.1) is another CAM25 
target gene, herein designated TARGET GENE. SLC2A10 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by SLC2A10, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SLC2A10 BINDING SITE, designated SEQ ID:8872, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1728] Another function of GAM25 is therefore inhibition of So- 



lute carrier family 2 (facilitated glucose transporter), 
member 10 (SLC2A10, Accession NP_1 10404.1) . Accord- 
ingly, utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC2A10. 

[1729] Solute carrier family 7 (cationic amino acid transporter, y+ 
system), member 6 (SLC7A6, Accession NP_003974.1) is 
another GAM25 target gene, herein designated TARGET 
GENE. SLC7A6 BINDING SITE is a target binding site found 
in the 5 x untranslated region of mRNA encoded by 
SLC7A6, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC7A6 BINDING SITE, designated 
SEQ ID:6848, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1730] Another function of GAM25 is therefore inhibition of So- 
lute carrier family 7 (cationic amino acid transporter, y+ 
system), member 6 (SLC7A6, Accession NP.003974.1), a 
gene which is involved in mediating amino acid transport. 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC7A6. 



[1731] The function of SLC7A6 has been established by previous 
studies. Using RT- PCR with degenerate primers to screen 
for amino acid transporters in opossum kidney, followed 
by searching EST databases, Torrents et al. (1998) ob- 
tained a cDNA encoding SLC7A6, which they called 
y(+)LAT2. SLC7A6 is identical to the KIAA0245 gene re- 
ported by Nagase et al. (1996). Sequence analysis pre- 
dicted that SLC7A6 is a 515- amino acid, typical organic 
solute transporter protein with 12 transmembrane do- 
mains, 3 potential phosphorylation sites, and N- and C- 
terminal cytoplasmic segments. SLC7A6 shares 75% amino 
acid identity with the opossum sequence and y(+)LATl 
(SLC7A7; 603593). By RT- PCR analysis, Nagase et al. 
(1996) detected SLC7A6 expression in all tissues tested 
except liver; expression was weak in pancreas and highest 
in thymus. 

[1 732] 

[1733] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1734] Nagase, T.; Seki, N.; Ishikawa, K.; Ohira, M.; Kawarabayasi, 
Y.; Ohara, O.; Tanaka, A.; Kotani, H.; Miyajima, N.; No- 
mura, N. : Prediction of the coding sequences of unidenti- 



fied human genes. VI. The coding sequences of 80 new 
genes (KIAA0201- KIAA0280) deduced by analysis of 
cDNA clones from cell line KG- 1 and brain. DNA Res. 3: 
321- 329, 1996. ; and 
[1735] Torrents, D.; Estevez, R.; Pineda, M.; Fernandez, E.; 

Lloberas, J.; Shi, Y.- B.; Zorzano, A.; Palacin, M. : Identifi- 
cation and characterization of a membrane protein (y(+)L 
amino acid tr. 

[1736] Further studies establishing the function and utilities of 
SLC7A6 are found in John Hopkins OMIM database record 
ID 605641, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Synaptosomal-associated protein, 23kda (SNAP23, 
Accession NP_003816.2) is another CAM25 target gene, 
herein designated TARGET GENE. SNAP23 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by SNAP23, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SNAP23 BINDING SITE, designated SEQ ID: 12860, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 



[1737] Another function of GAM25 is therefore inhibition of 

Synaptosomal-associated protein, 23kda (SNAP23, Acces- 
sion NP_003816.2), a gene which is essential component 
of the high affinity receptor for the general membrane fu- 
sion machinery. Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SNAP23. 

[1738] The function of SNAP23 has been established by previous 
studies. Synaptosomal- associated proteins (SNAPs) are 
involved in the process of membrane fusion in intracellu- 
lar vesicle traffic. By fluorescence in situ hybridization, 
Lazo et al. (2001) mapped the SNAP23 gene to chromo- 
some 15q21- q22. Lazo et al. (2001) suggested that al- 
terations in the SNAP23 gene may be involved in neuro- 
logic and other diseases with defects in vesicle- mem- 
brane fusion processes that map to 15ql5- q21. 

[1 739] 

[1740] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1741 ] Lazo, P. A.; Nadal, M.; Ferrer, M.; Area, E.; Hernandez- 
Torres, J.; Nabokina, S. M.; Mollinedo, F.; Estivill, X. : Ge- 
nomic organization, chromosomal localization, alternative 



splicing, and isoforms of the human synaptosome- asso- 
ciated protein- 23 gene implicated in vesicle- membrane 
fusion processes. Hum. Genet. 108: 211- 215, 2001. ; 
and 

t 1742 ] Mollinedo, F.; Lazo, P. A. : Identification of two isoforms of 
the vesicle- membrane fusion protein SNAP- 23 in human 
neutrophils and HL- 60 cells. Biochem. Biophys. Res. 
Commun. 231: 808. 

[1743] Further studies establishing the function and utilities of 
SNAP23 are found in John Hopkins OMIM database record 
ID 602534, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Synaptosomal-associated protein, 23kda (SNAP23, 
Accession NP_570710.1) is another CAM25 target gene, 
herein designated TARGET GENE. SNAP23 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by SNAP23, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SNAP23 BINDING SITE, designated SEQ ID: 12860, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 



[1744] Another function of GAM25 is therefore inhibition of 

Synaptosomal-associated protein, 23kda (SNAP23, Acces- 
sion NP_570710.1), a gene which is essential component 
of the high affinity receptor for the general membrane fu- 
sion machinery. Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SNAP23. 

[1745] The function of SNAP23 has been established by previous 
studies. Synaptosomal- associated proteins (SNAPs) are 
involved in the process of membrane fusion in intracellu- 
lar vesicle traffic. By fluorescence in situ hybridization, 
Lazo et al. (2001) mapped the SNAP23 gene to chromo- 
some 15q21- q22. Lazo et al. (2001) suggested that al- 
terations in the SNAP23 gene may be involved in neuro- 
logic and other diseases with defects in vesicle- mem- 
brane fusion processes that map to 15ql5- q21. 

[1 746] 

[1747] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

H748] Lazo, P. A.; Nadal, M.; Ferrer, M.; Area, E.; Hernandez- 
Torres, J.; Nabokina, S. M.; Mollinedo, F.; Estivill, X. : Ge- 
nomic organization, chromosomal localization, alternative 



splicing, and isoforms of the human synaptosome- asso- 
ciated protein- 23 gene implicated in vesicle- membrane 
fusion processes. Hum. Genet. 108: 211- 215, 2001. ; 
and 

[1749] Mollinedo, F.; Lazo, P. A. : Identification of two isoforms of 
the vesicle- membrane fusion protein SNAP- 23 in human 
neutrophils and HL- 60 cells. Biochem. Biophys. Res. 
Commun. 231: 808. 

[1750] Further studies establishing the function and utilities of 
SNAP23 are found in John Hopkins OMIM database record 
ID 602534, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. SNARK 
(Accession NP.112214.1) is another GAM25 target gene, 
herein designated TARGET GENE. SNARK BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by SNARK, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SNARK BINDING 
SITE, designated SEQ ID:17183, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1751] Another function of GAM25 is therefore inhibition of 



SNARK (Accession NP_112214.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SNARK. 
t 17 52] Sorting nexin 15 (SNX15, Accession NP.037438.2) is an- 
other GAM25 target gene, herein designated TARGET 
GENE. SNX15 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SNX15, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SNX15 BINDING SITE, 
designated SEQ ID:2251, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1753] Another function of GAM25 is therefore inhibition of Sort- 
ing nexin 15 (SNX15, Accession NP.037438.2) . Accord- 
ingly, utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SNX15. 

[1754] sorting nexin 15 (SNX15, Accession NP_680086.1) is an- 
other GAM25 target gene, herein designated TARGET 
GENE. SNX15 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 



mRNA encoded by SNX15, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SNX15 BINDING SITE, 
designated SEQ ID:2251, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1755] Another function of GAM25 is therefore inhibition of Sort- 
ing nexin 15 (SNX15, Accession NP_680086.1) . Accord- 
ingly, utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SNX15. 

[1756] SNX22 (Accession NP_079074.1) is another GAM25 target 
gene, herein designated TARGET GENE. SNX22 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by SNX22, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SNX22 BIND- 
ING SITE, designated SEQ ID:1855, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1757] Another function of GAM25 is therefore inhibition of 



SNX22 (Accession NP_079074.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SNX22. 

t 17 58] SNX27 (Accession NP_112180.4) is another GAM 2 5 target 
gene, herein designated TARGET GENE. SNX27 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SNX27, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SNX27 BIND- 
ING SITE, designated SEQ ID:5280, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1759] Another function of GAM25 is therefore inhibition of 

SNX27 (Accession NP_112180.4) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SNX27. 

t 17 60] SPCX (Accession NP.775260.1) is another GAM25 target 

gene, herein designated TARGET GENE. SPCX BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by SPCX, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of SPCX BINDING 
SITE, designated SEQ ID:4224, to the nucleotide sequence 
of GAM25 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:206. 

t 1761 ] Another function of GAM 2 5 is therefore inhibition of SPCX 
(Accession NP_775260.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SPCX. 

[1762] Speckle-type poz protein (SPOP, Accession NP_003554.1) 
is another GAM25 target gene, herein designated TARGET 
GENE. SPOP BINDING SITE is a target binding site found in 
the 5 N untranslated region of mRNA encoded by SPOP, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SPOP BINDING SITE, designated SEQID:17186, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1763] Another function of GAM25 is therefore inhibition of 

Speckle-type poz protein (SPOP, Accession NP_003554.1) 
. Accordingly, utilities of GAM25 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SPOP. 



t 1764 ] Sarcalumenin (SRL, Accession XP_064152.3) is another 

GAM25 target gene, herein designated TARGET GENE. SRL 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SRL, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SRL 
BINDING SITE, designated SEQ ID:5566, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[1765] Another function of GAM25 is therefore inhibition of Sar- 
calumenin (SRL, Accession XP.064152.3) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SRL. 

[1766] Synovial sarcoma translocation, chromosome 18 (SS18, 
Accession NP_005628.1) is another GAM25 target gene, 
herein designated TARGET GENE. SS18 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by SS18, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SS18 BINDING SITE, 



designated SEQ ID:13018, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1767] Another function of GAM25 is therefore inhibition of Syn- 
ovial sarcoma translocation, chromosome 18 (SS18, Ac- 
cession NP_005628.1), a gene which is a putative tran- 
scriptional activator, and therefore is associated with Hu- 
man synovial sarcomas. Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of Human 
synovial sarcomas., and of other diseases and clinical 
conditions associated with SS18. 

[1768] The function of SS18 has been established by previous 

studies. Human synovial sarcomas contain a recurrent and 
specific chromosomal translocation t(X;18)(pll.2;qll.2). 
By screening a synovial sarcoma cDNA library with a YAC 
spanning the X chromosome breakpoint, Clark et al. 
(1994) identified a hybrid transcript that contained 5- 
prime sequences mapping to chromosome 18 and 3- 
prime sequences mapping to the X chromosome (see 
OMIM Ref. No. SSX1; 312820). A probe from the chromo- 
some 18 gene sequence, symbolized SS18, detected ge- 
nomic rearrangements in 10 of 13 synovial sarcomas. The 
chromosome 18 gene was symbolized SYT by Clark et al. 



(1994), but that symbol had already been used for synap- 
totagmin (OMIM Ref. No. 185605). Sequencing of cDNA 
clones showed that the normal SS18 gene encodes a pro- 
tein rich in glutamine, proline, and glycine, and that in 
synovial sarcoma, rearrangement of the SS18 gene results 
in the formation of a fusion protein. Both the chromosome 
18 and the X chromosome components failed to exhibit 
significant homology to known gene sequences. The SYT 
protein appears to act as a transcriptional coactivator and 
the SSX proteins as corepressors. Thaete et al. (1999) in- 
vestigated the functional domains of the proteins. The SYT 
protein was found to contain a novel conserved 54- amino 
acid domain at the N terminus of the protein (the SNH do- 
main) that is found in proteins from a wide variety of 
species, and a C- terminal domain, rich in glutamine, pro- 
line, glycine, and tyrosine (the QPCY domain), which con- 
tains the transcriptional activator sequences. Deletion of 
the SNH domain resulted in a more active transcriptional 
activator, suggesting that this domain acts as an inhibitor 
of the activation domain. The C- terminal SSX domain 
present in the SYT- SSX translocation protein contributes 
a transcriptional repressor domain to the protein. Thus, 
the fusion protein has transcriptional activating and re- 



pressing domains. Thaete et al. (1999) demonstrated that 
the human homolog of the SNF2/Brahma protein BRM 
(SMARCA2; 600014) colocalizes with SYT and SYT- SSX in 
nuclear speckles, and also interacts with SYT and SYT- 
SSX proteins in vitro. They suggested that this interaction 
may provide an explanation of how the SYT protein acti- 
vates gene transcription. 

[1769] 

[1770] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1771] Clark, J.; Rocques, P. J.; Crew, A. J.; Gill, S.; Shipley, J.; 

Chan, A. M.- L; Custerson, B. A.; Cooper, C. S. : Identifi- 
cation of novel genes, SYT and SSX, involved in the 
t(X;18)(pll.2;qll.2) translocation found in human syn- 
ovial sarcoma. Nature Genet. 7: 502- 508, 1994. ; and 

t 1772 ] Thaete, C; Brett, D.; Monaghan, P.; Whitehouse, S.; Ren- 
nie, G.; Rayner, E.; Cooper, C. S.; Goodwin, G. : Functional 
domains of the SYT and SYT- SSX synovial sarcoma 
translocation prote. 

[1773] Further studies establishing the function and utilities of 
SS18 are found in John Hopkins OMIM database record ID 
600192, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Stomatin (STOM, Ac- 
cession NP_004090.3) is another GAM 2 5 target gene, 
herein designated TARGET GENE. STOM BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by STOM, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of STOM BINDING SITE, 
designated SEQ ID: 12669, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1774] Another function of GAM25 is therefore inhibition of 

Stomatin (STOM, Accession NP_004090.3) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with STOM. 

t 1775 ] Synaptotagmin xiii (SYT13, Accession NP_065877.1) is 
another GAM25 target gene, herein designated TARGET 
GENE. SYT13 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by SYT13, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of SYT13 BINDING SITE, designated SEQ 
ID:14302, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1776] Another function of GAM25 is therefore inhibition of 

Synaptotagmin xiii (SYT13, Accession NP_065877.1) . Ac- 
cordingly, utilities of GAM25 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SYT13. 

t 1777 ] Tafll rna polymerase ii, tata box binding protein 
(tbp)-associated factor, 28kda (TAF11, Accession 
NP_005634.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. TAF11 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded byTAFll, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TAF11 BINDING SITE, designated 
SEQ ID:11091, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1778] Another function of GAM25 is therefore inhibition of 
Tafll rna polymerase ii, tata box binding protein 
(tbp)-associated factor, 28kda (TAF11, Accession 
NP_005634.1), a gene which plays a central role in medi- 



ating promoter responses to various activators and re- 
pressors. Accordingly, utilities of GAM25 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with TAF11. 
[1779] The function of TAF11 has been established by previous 

studies. Mengus et al. (1995) immunopurified TFIID, sepa- 
rated the components by SDS- PAGE and transferred the 
bands to PVDF membrane for tryptic digestion, purified 
the resulting TAF peptides by reverse phase chromatogra- 
phy and subsequently obtained partial peptide sequence 
data. Degenerate oligomers of TAF2I (also referred to as 
TAFII28) were then used to screen a HeLa cell cDNA li- 
brary. The TAFII28 cDNA encodes a 211- amino acid pro- 
tein containing the expected tryptic peptides. It is about 
50% identical to the Drosophila TAFII30- beta protein. The 
authors demonstrated that different domains of TAFII28 
interact with TAFII18 (TAF2K; 600774) and TBP. Birck et al. 
(1998) determined the crystal structure of the human 
TBP- associated factor TAFII28/TAFII 18 heterodimer and 
showed that these TAFIIs form a novel histone- like pair in 
the TFIID complex. The histone folds in TAFII28 and 
TAFII18 were not predicted from their primary sequence, 
indicating that these TAFIIs define a novel family of atypi- 



cal histone fold sequences. 

[1780] 

[1781] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1782 ] Birck, C; Poch, O.; Romier, C; Ruff, M.; Mengus, C; Lavi- 
gne, A.- C; Davidson, I.; Moras, D. : Human TAFII28 and 
TAFII18 interact through a histone fold encoded by atypi- 
cal evolutionary conserved motifs also found in the SPT3 
family. Cell 94: 239- 249, 1998. ; and 

[1783] Mengus, C; May, M.; Jacq, X.; Staub, A.; Tora, L; Cham- 
bon, P.; Davidson, I. : Cloning and characterization of 
hTAFII18, hTAFII20 and hTAFII28: three subunits of the 
human transcriptio. 

[1784] Further studies establishing the function and utilities of 
TAF11 are found in John Hopkins OMIM database record 
ID 600772, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Tap binding 
protein (tapasin) (TAPBP, Accession NP_003 181.3) is an- 
other GAM25 target gene, herein designated TARGET 
GENE. TAPBP BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by TAPBP, corresponding to a target bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of TAPBP BINDING SITE, 
designated SEQ ID:14128, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1785] Another function of GAM25 is therefore inhibition of Tap 
binding protein (tapasin) (TAPBP, Accession 
NP_003181.3), a gene which is involved in MHC class I- 
restricted antigen processing. Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TAPBP. 

[1786] The function of TAPBP has been established by previous 
studies. Newly assembled major histocompatibility com- 
plex (MHC) class I molecules (see OMIM Ref. No. 142800), 
together with the endoplasmic reticulum (ER) chaperone 
calreticulin (OMIM Ref. No. 109091), interact with the 
transporter associated with antigen processing (TAP1; 
170260) through a molecule called tapasin (Sadasivan et 
al., 1996). By molecular cloning of tapasin, Ortmann et al. 
(1997) found it to be a type I transmembrane glycoprotein 
encoded by an MHC- linked gene. The mature protein has 
428 amino acids with a single N- linked glycosylation site 



at position 233. It is a member of the immunoglobulin su- 
perfamily with a probable cytoplasmic ER retention signal. 
Up to 4 MHC class l/tapasin complexes were found to 
bind to each TAP molecule in Daudi and L001 cells. Ex- 
pression of tapasin in a negative mutant human cell line 
restored class l/TAP association and normal class I cell 
surface expression. Tapasin expression also corrected the 
defective recognition of virus- infected cells of the same 
line by class I- restricted cytotoxic T cells, thus establish- 
ing a critical functional role for tapasin in MHC class I- re- 
stricted antigen processing. Herberg et al. (1998) identi- 
fied an EST encoding the mouse tapasin homolog. Mayer 
and Klein (2001) proposed that tapasin is in reality an 
MHC class I molecule with a different function from that 
currently executed by conventional class I molecules. They 
based this proposal on the amino acid sequence similarity 
between tapasin and conventional class I molecules, on 
similarity of predicted tertiary structure and domain orga- 
nization of the molecules, on similarity of exon/intron or- 
ganization of the encoding genes, and on the mapping of 
the class IA and tapasin genes into the same chromoso- 
mal region in all jawed vertebrates that had been tested to 
that time (Michalova et al., 2000). 



[1787] 

[1788] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1789] Mayer, W. E.; Klein, J. : Is tapasin a modified Mhc class I 
molecule? Immunogenetics 53: 719- 723, 2001. ; and 

[1790] Ortmann, B.; CopemanJ.; Lehner, P. J.; Sadasivan, B.; Her- 
berg, J. A.; Grandea, A. C; Riddell, S. R.; Tampe, R.; Spies, 
T.; Trowsdale, J.; Cresswell, P. : A critical role for tapasin. 

[1791] Further studies establishing the function and utilities of 
TAPBP are found in John Hopkins OMIM database record 
ID 601962, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Tyrosine 
aminotransferase (TAT, Accession NP.000344.1) is an- 
other GAM25 target gene, herein designated TARGET 
GENE. TAT BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by TAT, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TAT BINDING SITE, designated SEQ ID: 14386, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 



[1792] Another function of GAM25 is therefore inhibition of Ty- 
rosine aminotransferase (TAT, Accession NP_000344.1), a 
gene which is tyrosine aminotransferase and strongly 
similar to rat Rn.9947, which plays a role in gluconeogen- 
esis. Accordingly, utilities of CAM25 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with TAT. 

[1793] The function of TAT has been established by previous 

studies. Richner (1938) and Hanhart (1947) described an 
oculocutaneous syndrome characterized by herpetiform 
corneal ulcers and painful punctate keratoses of digits, 
palms, and soles. Richner (1938) described skin lesions in 
brother and sister. Only the brother had corneal lesions. 
Hanhart (1947) reported that the parents of his patient 
were second cousins. Hanhart (1947) also described asso- 
ciated severe mental and somatic retardation. The pedi- 
gree he reported was reproduced by Waardenburg et al. 
(1961). Waardenburg et al. (1961) described children of a 
first- cousin marriage, one with the full syndrome and one 
with only corneal changes. Ventura et al. (1965) described 
the syndrome in 2 sons of first- cousin parents. Buist 
(1967) referred to studies of a child with tyrosinemia and 
tyrosine transaminase deficiency, but normal p- hydrox- 



yphenylpyruvic acid oxidase. Phenylalanine level was nor- 
mal. Hydroxyphenyl pyruvic acid was elevated in the urine. 
Fellman et al. (1969) reported chemical studies on the 
same patient. Only the mitochondrial form of tyrosine 
aminotransferase (TAT) was present in the liver. The solu- 
ble form of TAT (EC 2.6.1.5) was lacking. The patient had 
markedly elevated tyrosine blood levels and an increase in 
urinary p- hydroxyphenylpyruvate and p- hydroxyphenyl- 
lactate. A regulator gene for tyrosine transaminase is X- 
linked (OMIM Ref. No. 314350). Goldsmith et al. (1973) 
demonstrated tyrosinemia and phenylaceticacidemia in 
this disorder. Their patient was the 14- year- old son of 
consanguineous Italian parents. The urine contained ex- 
cessive P- hydroxyphenylactic acid. Urinary P- hydrox- 
yphenylpyruvic acid was normal. Clinical and biochemical 
improvement accompanied low phenylalanine- low tyro- 
sine diet. They suggested that soluble TAT may be defi- 
cient. Mitochondrial tyrosine transaminase is normal. Be- 
infang et al. (1976) described the ophthalmologic findings 
in the patient reported by Goldsmith et al. (1973). This 
condition is also known as tyrosinemia with palmar and 
plantar keratosis and keratitis. Garibaldi et al. (1977) ob- 
served this disorder, which they called oculocutaneous ty- 



rosinosis, in a 42- month- old girl and her maternal aunt. 
The parents of the maternal aunt were first cousins. They 
emphasized the importance of early diagnosis in order to 
prevent mental retardation by means of a diet restricted in 
phenylalanine and tyrosine. Hunziker (1980) reported 
brother and sister with unusually late onset (about age 
15). Their patients' skin lesions were improved with a diet 
restricted in phenylalanine and tyrosine. In a consan- 
guineous sibship, Rehak et al. (1981) reported 4 cases of 
Richner- Hanhart syndrome. Cutaneous manifestations 
were typical but the eyes were not involved, suggesting 
heterogeneity in this disorder. Bohnert and Anton- Lam- 
precht (1982) reported unique ultrastructural changes: 
thickening of the granular layer and increased synthesis of 
tonofibrils and keratohyalin; in the ridged palmar or plan- 
tar skin, large numbers of microtubules and unusually 
tight packing of tonofibrillar masses, which contained 
tubular channels or inclusions of microtubules. The au- 
thors assumed that increased cohesion and tight packing 
of tonofilaments prevent normal spreading of keratohyalin 
and result in its globular appearance. Further, they sug- 
gested that excessive amounts of intracellular tyrosine 
enhance crosslinks between aggregated tonofilaments. In 



an Ashkenazi Jewish family, Chitayat et al. (1992) ob- 
served 2 adult sibs, offspring of a first- cousin marriage, 
with persistent hypertyrosinemia. A curious feature was 
that the affected female sib, aged 41 years, had hyperty- 
rosinemia and characteristic oculocutaneous signs; the 
brother, aged 39 years, had hypertyrosinemia but no ocu- 
locutaneous disease. Both sibs had 2 children; none had 
signs of metabolic fetopathy. 

[1794] 

[1795] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 17 96] Goldsmith, L. A.; Kang, E. S.; Bienfang, D. C; Jimbow, K.; 
Gerald, P. S.; Baden, H. P. : Tyrosinemia with plantar and 
palmar keratosis and keratitis. J. Pediat. 83: 798- 805, 
1973. ; and 

[1797] Hunziker, N. : Richner- Hanhart syndrome and tyrosine- 
mia type II. Dermatologica 160: 180- 189, 1980. 

[1798] Further studies establishing the function and utilities of 
TAT are found in John Hopkins OMIM database record ID 
276600, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.T-cell leukemia/ 
lymphoma 6 (TCL6, Accession NP_055233.1) is another 



GAM25 target gene, herein designated TARGET GENE. 
TCL6 BINDING SITE is a target binding site found in the 5 X 
untranslated region of multiple transcripts of mRNA en- 
coded byTCL6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TCL6 BINDING SITE, designated 
SEQ ID: 17146, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1799] Another function of GAM25 is therefore inhibition of T- 
cell leukemia/lymphoma 6 (TCL6, Accession 
NP.055233.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TCL6. 

[1800] T-cell leukemia/lymphoma 6 (TCL6, Accession 

NP_065577.2) is another GAM25 target gene, herein des- 
ignated TARGET GENE. TCL6 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by TCL6, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TCL6 
BINDING SITE, designated SEQ ID:17146, to the nucleotide 



sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[1801] Another function of GAM25 is therefore inhibition ofT- 
cell leukemia/lymphoma 6 (TCL6, Accession 
NP.065577.2) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TCL6. 

[1802] T-cell leukemia/lymphoma 6 (TCL6, Accession 

NP_036600.2) is another GAM25 target gene, herein des- 
ignated TARGET GENE. TCL6 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by TCL6, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TCL6 
BINDING SITE, designated SEQ ID:17146, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[1803] Another function of GAM25 is therefore inhibition of T- 
cell leukemia/lymphoma 6 (TCL6, Accession 
NP_036600.2) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TCL6. 



[1804] T-cell leukemia/lymphoma 6 (TCL6, Accession 

NP_065575.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. TCL6 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by TCL6, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TCL6 
BINDING SITE, designated SEQ ID:17146, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[1805] Another function of GAM25 is therefore inhibition of T- 
cell leukemia/lymphoma 6 (TCL6, Accession 
NP.065575.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TCL6. 

[1806] TIM50L (Accession XP.053074.2) is another GAM 2 5 target 
gene, herein designated TARGET GENE. TIM50L BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by TIM50L, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TIM50L BIND- 



ING SITE, designated SEQ ID:20014, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1807] Another function of GAM25 is therefore inhibition of 

TIM50L (Accession XP.053074.2) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TIM50L 

[1808] Toll-like receptor 5 (TLR5, Accession NP.003259.2) is an- 
other GAM25 target gene, herein designated TARGET 
GENE. TLR5 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded byTLR5, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TLR5 BINDING SITE, designated SEQ ID:5535, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1809] Another function of GAM25 is therefore inhibition of Toll- 
like receptor 5 (TLR5, Accession NP.003259.2), a gene 
which participates in the innate immune response to bac- 
terial flagellins. Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TLR5. 



[1810] The function of TLR5 has been established by previous 

studies. By searching an EST database for human Toll ho- 
mologs, Chaudhary et al. (1998) identified cDNA se- 
quences from 2 genes that they called TIL3 and TIL4 
(TLR2; 603028). Muzio et al. (2000) determined the dif- 
ferential expression pattern of the TLRs in leukocytes. 
Like TLR2 and TLR4, TLR5 was expressed in myelomono- 
cytic cells, but at lower levels. Hayashi et al. (2001) 
showed that expression of TLR5 induces NF- kappa- B ac- 
tivation and TNFA (OMIM Ref. No. 191160) production. 
Pathogen- associated molecular patterns (PAMPs) known 
to stimulate other TLR family members failed to stimulate 
TLR5; however, luciferase reporter assays indicated TLR5 
activation in gram- positive and - negative bacterial cul- 
ture supernatants. By fractionation of Listeria culture su- 
pernatants followed by SDS- PACE, Hayashi et al. (2001) 
identified flagellin as the TLR5 ligand. Flagellin, a principal 
component of bacterial flagella, is a virulence factor rec- 
ognized by the innate immune system in plants, insects, 
and mammals. Expression of flagellin in nonflagellated 
bacteria resulted in TLR5 activation, and deletion of flag- 
ellin from flagellated bacteria abrogated TLR5 activation. 
Hayashi et al. (2001) demonstrated that injection of flag- 



ellin induces the production of IL6 (OMIM Ref. No. 
147620) in wildtype mice, but not in those lacking the 
MyD88 (OMIM Ref. No. 602170) adaptor protein, required 
for TLR signaling. Hayashi et al. (2001) concluded that 
TLR5 is a pattern- recognition receptor and that its PAMP 
is flagellin, a protein with conserved N and C termini in a 
broad group of motile pathogens. 

[1811] 

t 1812 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1813] Chaudhary, P. M.; Ferguson, C; Nguyen, V.; Nguyen, O.; 
Massa, H. F.; Eby, M.; Jasmin, A.; Trask, B. J.; Hood, L; 
Nelson, P. S. : Cloning and characterization of two Toll/ 
interleukin- 1 receptor- like genes TIL3 and TIL4: evi- 
dence for a multi- gene receptor family in humans. Blood 
91: 4020- 4027, 1998. ; and 

t 1814 ] Hayashi, F.; Smith, K. D.; Ozinsky, A.,; Hawn, T. R.; Yi, E. 
C; Goodlett, D. R.; Eng, J. K.; Akira, S.; Underhill, D. M.; 
Aderem, A. : The innate immune response to bacterial 
flagellin. 

[1815] Further studies establishing the function and utilities of 
TLR5 are found in John Hopkins OMIM database record ID 



603031, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Transmembrane 
protease, serine 3 (TMPRSS3, Accession NP_076927.1) is 
another GAM25 target gene, herein designated TARGET 
GENE. TMPRSS3 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by TMPRSS3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TMPRSS3 BIND- 
ING SITE, designated SEQ ID:2655, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1816] Another function of GAM25 is therefore inhibition of 

Transmembrane protease, serine 3 (TMPRSS3, Accession 
NP_076927.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TMPRSS3. 

[1817] Transmembrane protease, serine 3 (TMPRSS3, Accession 
NP_115780.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. TMPRSS3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TMPRSS3, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TMPRSS3 BINDING SITE, designated SEQ ID:2655, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1818] Another function of GAM25 is therefore inhibition of 

Transmembrane protease, serine 3 (TMPRSS3, Accession 
NP_115780.1) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TMPRSS3. 

[1819] Transmembrane protease, serine 3 (TMPRSS3, Accession 
NP.115777.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. TMPRSS3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TMPRSS3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TMPRSS3 BINDING SITE, designated SEQ ID:2655, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1820] Another function of GAM25 is therefore inhibition of 



Transmembrane protease, serine 3 (TMPRSS3, Accession 
NP_115777.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TMPRSS3. 
[1821] Tumor necrosis factor receptor superfamily, member 10b 
(TNFRSF10B, Accession NP.003833.3) is another GAM25 
target gene, herein designated TARGET GENE. TNFRSF10B 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by TNFRSF10B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TNFRSF10B BINDING SITE, desig- 
nated SEQ ID:5563, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[1822] Another function of GAM25 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 10b 
(TNFRSF10B, Accession NP_003833.3), a gene which forms 
complex that induces apoptosis. and therefore may be as- 
sociated with Squamous cell carcinoma . Accordingly, util- 
ities of GAM25 include diagnosis, prevention and treat- 
ment of Squamous cell carcinoma ., and of other diseases 



and clinical conditions associated with TNFRSF10B. 
[1823] The function of TNFRSF10B has been established by previ- 
ous studies. The 8p21 region contains a number of puta- 
tive tumor suppressor genes and is a frequent site of 
translocations in head and neck tumors. Pai et al. (1998) 
determined the genomic structure of KILLER/DR5 and per- 
formed sequence analysis of all 10 coding exons in 20 
primary head and neck cancers with allelic loss of 8p. To 
screen for a subset of mutations localized to the func- 
tional cytoplasmic death domain, they sequenced this re- 
gion in an additional 40 primary head and neck cancers. 
They found 2 alterations, including a 2- bp insertion at a 
minimal repeat site, introducing a premature stop codon 
and resulting in a truncated protein. This KILLER/DR5 mu- 
tation was also present in the germline of the affected pa- 
tient, and the tumor did not have a p53 mutation by se- 
quence analysis. Transfection studies in head and neck 
squamous cell carcinoma and colon and ovarian carci- 
noma cell lines revealed loss of growth suppressive func- 
tion associated with the tumor- derived KILLER/DR5 trun- 
cation mutant. These observations provided the first evi- 
dence for mutation of a TRAIL death receptor gene in a 
human cancer, leading to loss of its apoptotic function. 



The second alteration identified by Pai et al. (1998) was a 
single T- to- C point mutation at residue 1109 that re- 
sulted in an amino acid change from val to ala. This muta- 
tion was not present in the germline; however, sequence 
analysis of p53 in this tumor revealed a point mutation of 
T to C in codon 242, resulting in a change from arg to cys. 
In a case of a head and neck squamous cell carcinoma 
(OMIM Ref. No. 601400), Pai et al. (1998) found a 2- bp 
insertion in the TNFRSF10B gene at a minimal repeat site 
(ACAC) at residue 1065, which introduced a premature 
stop codon and resulted in a truncated protein. Sequence 
analysis of normal tissue from the patient showed that the 
truncating mutation was also present in the germline, and 
that the tumor did not have a p53 mutation. A significant 
impairment in the ability of the truncation mutant to sup- 
press colony formation was observed when mutant cDNA 
was transfected into human colon and ovarian cancer cell 
lines. In the wildtype transfected cells, there was no ob- 
served colony survival; however, there was more than 50% 
colony growth in cells transfected with the tumor- derived 
mutant. Pai et al. (1998) suspected that the mutant re- 
tained partial function, because its overexpression in a 
background of cells containing the endogenous wildtype 



gene could further reduce the percentage of colony sur- 
vival. 

[1824] 

[1825] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1826] Paij s. I.; Wu, G. S.; Ozoren, N.; Wu, L; Jen, J.; Sidransky, 

D. ; El- Deiry, W. S. : Rare loss- of- function mutation of a 
death receptor gene in head and neck cancer. Cancer Res. 
58: 3513- 3518, 1998. ; and 

[1827] Screaton, G. R.; Mongkolsapaya, J.; Xu, X.- N.; Cowper, A. 

E. ; McMichael, A. J.; Bell, J. I. : TRICK2, a new alternatively 
spliced receptor that transduces the cytotoxic signal from 
TRAIL. 

[1828] Further studies establishing the function and utilities of 
TNFRSF10B are found in John Hopkins OMIM database 
record ID 603612, and in cited publications listed in Table 
5, which are hereby incorporated by reference.Tumor 
necrosis factor receptor superfamily, member 10b 
(TNFRSF10B, Accession NP_671716.1) is another GAM25 
target gene, herein designated TARGET GENE. TNFRSF10B 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 



by TNFRSF10B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TNFRSF10B BINDING SITE, desig- 
nated SEQ ID:5563, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[1829] Another function of GAM25 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 10b 
(TNFRSF10B, Accession NP.671716.1), a gene which forms 
complex that induces apoptosis. and therefore may be as- 
sociated with Squamous cell carcinoma . Accordingly, util- 
ities of GAM25 include diagnosis, prevention and treat- 
ment of Squamous cell carcinoma ., and of other diseases 
and clinical conditions associated with TNFRSF10B. 

[1830] The function of TNFRSF10B has been established by previ- 
ous studies. The 8p21 region contains a number of puta- 
tive tumor suppressor genes and is a frequent site of 
translocations in head and neck tumors. Pai et al. (1998) 
determined the genomic structure of KILLER/DR5 and per- 
formed sequence analysis of all 10 coding exons in 20 
primary head and neck cancers with allelic loss of 8p. To 
screen for a subset of mutations localized to the func- 



tional cytoplasmic death domain, they sequenced this re- 
gion in an additional 40 primary head and neck cancers. 
They found 2 alterations, including a 2- bp insertion at a 
minimal repeat site, introducing a premature stop codon 
and resulting in a truncated protein. This KILLER/DR5 mu- 
tation was also present in the germline of the affected pa- 
tient, and the tumor did not have a p53 mutation by se- 
quence analysis. Transfection studies in head and neck 
squamous cell carcinoma and colon and ovarian carci- 
noma cell lines revealed loss of growth suppressive func- 
tion associated with the tumor- derived KILLER/DR5 trun- 
cation mutant. These observations provided the first evi- 
dence for mutation of a TRAIL death receptor gene in a 
human cancer, leading to loss of its apoptotic function. 
The second alteration identified by Pai et al. (1998) was a 
single T- to- C point mutation at residue 1109 that re- 
sulted in an amino acid change from val to ala. This muta- 
tion was not present in the germline; however, sequence 
analysis of p53 in this tumor revealed a point mutation of 
T to C in codon 242, resulting in a change from arg to cys. 
In a case of a head and neck squamous cell carcinoma 
(OMIM Ref. No. 601400), Pai et al. (1998) found a 2- bp 
insertion in the TNFRSF10B gene at a minimal repeat site 



(ACAC) at residue 1065, which introduced a premature 
stop codon and resulted in a truncated protein. Sequence 
analysis of normal tissue from the patient showed that the 
truncating mutation was also present in the germline, and 
that the tumor did not have a p53 mutation. A significant 
impairment in the ability of the truncation mutant to sup- 
press colony formation was observed when mutant cDNA 
was transfected into human colon and ovarian cancer cell 
lines. In the wildtype transfected cells, there was no ob- 
served colony survival; however, there was more than 50% 
colony growth in cells transfected with the tumor- derived 
mutant. Pai et al. (1998) suspected that the mutant re- 
tained partial function, because its overexpression in a 
background of cells containing the endogenous wildtype 
gene could further reduce the percentage of colony sur- 
vival. 

[1831] 

[1832] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1833] Paij s. I.; Wu, G. S.; Ozoren, N.; Wu, L; Jen, J.; Sidransky, 
D.; El- Deiry, W. S. : Rare loss- of- function mutation of a 
death receptor gene in head and neck cancer. Cancer Res. 



58: 3513- 3518, 1998. ; and 
[1834] Screaton, G. R.; Mongkolsapaya, J.; Xu, X.- N.; Cowper, A. 
E.; McMichael, A. J.; Bell, J. I. : TRICK2, a new alternatively 
spliced receptor that transduces the cytotoxic signal from 
TRAIL 

[1835] Further studies establishing the function and utilities of 
TNFRSF10B are found in John Hopkins OMIM database 
record ID 603612, and in cited publications listed in Table 
5, which are hereby incorporated by reference.Tumor 
necrosis factor receptor superfamily, member 11a, activa- 
tor of nfkb (TNFRSF11A, Accession NP_003830.1) is an- 
other GAM25 target gene, herein designated TARGET 
GENE. TNFRSF11A BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
TNFRSF11A, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TNFRSF11A BINDING SITE, desig- 
nated SEQ ID:9317, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[1836] Another function of GAM25 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 11a, 



activator of nfkb (TNFRSF11A, Accession NP_003830.1) . 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TNFRSF11A. 

[1837] T pH2 (Accession NP.775489.1) is another GAM 2 5 target 
gene, herein designated TARGET GENE. TPH2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by TPH2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TPH2 BIND- 
ING SITE, designated SEQ ID:3185, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1838] Another function of GAM25 is therefore inhibition of TPH2 
(Accession NP_775489.1) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TPH2. 

[1839] Tripartite motif-containing 16 (TRIM 16, Accession 

NP.006461.2) is another GAM25 target gene, herein des- 
ignated TARGET GENE. TRIM16 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded byTRIM16, corresponding to a target binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TRIM16 BINDING SITE, desig- 
nated SEQ ID:1828, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[1840] Another function of GAM25 is therefore inhibition of Tri- 
partite motif-containing 16 (TRIM16, Accession 
NP_006461.2) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM16. 

[1841] Tripartite motif-containing 5 (TRIMS, Accession 

NP.149023.1) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. TRIM5 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TRIM5, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TRIM5 
BINDING SITE, designated SEQ ID:4983, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[1842] Another function of GAM25 is therefore inhibition of Tri- 



partite motif-containing 5 (TRIM5, Accession 
NP_149023.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM5. 

[1843] Transient receptor potential cation channel, subfamily m, 
member 6 (TRPM6, Accession NP_060132.3) is another 
GAM25 target gene, herein designated TARGET GENE. 
TRPM6 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byTRPM6, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TRPM6 BINDING SITE, designated SEQ ID: 18834, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1844] Another function of GAM25 is therefore inhibition of 

Transient receptor potential cation channel, subfamily m, 
member 6 (TRPM6, Accession NP_060132.3), a gene which 
contains a predicted ion channel domain and a protein ki- 
nase domain, and therefore is associated with Hypomag- 
nesemia with secondary hypocalcemia. Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of Hypomagnesemia with secondary hypocalcemia, 



and of other diseases and clinical conditions associated 
with TRPM6. 

[1845] The function of TRPM6 has been established by previous 
studies. Schlingmann et al. (2002) and Walder et al. (2002) 
studied hypomagnesemia with secondary hypocalcemia 
(HSH; 602014), which maps to 9q22, and by positional 
cloning identified the TRPM6 gene as the site of causative 
mutations. Walder et al. (2002) found that the complete 
cDNA sequence of TRPM6 contains 8,429 nucleotides, in- 
cluding an open reading frame of 6,069 nucleotides. The 
predicted TRPM6 protein contains 2,022 amino acids, has 
a calculated molecular mass of roughly 234 kD, and con- 
tains a predicted ion channel domain and a protein kinase 
domain. Northern blot analysis detected an 8.5- kb tran- 
script abundantly expressed in kidney and colon. By in 
situ hybridization to various human tissues, Schlingmann 
et al. (2002) observed TRPM6 mRNA in colon epithelial 
cells, duodenum, jejunum, and ileum. Schlingmann et al. 
(2002) studied 5 families (2 Turkish, 1 Swedish, 1 Israeli, 
and 1 Albanian) with typical HSH and discovered 7 muta- 
tions in the TRPM6 gene; the Swedish and Israeli families 
were nonconsanguineous and the affected children were 
compound heterozygotes forTRPM6 mutations. The age 



at onset of symptoms varied from 3 weeks to 4 months. 
Neurologic symptoms included tetany, muscle spasms, 
and seizures due to hypomagnesemic hypocalcemia. 
Walder et al. (2002) identified mutations in the TRPM6 
gene in 7 families: 3 Bedouin Arab families from Israel, 1 
Arab family from Greece, a family in Germany, and 2 addi- 
tional Arab families from Israel. This was the first case of 
a human disorder attributed to mutation in a channel ki- 
nase. 

[1846] 

[1847] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[1848] walder, R. Y.; Landau, D.; Meyer, P.; Shalev, H.; Tsolia, M.; 

Borochowitz, Z.; Boettger, M. B.; Beck, G. E.; Englehardt, R. 

K.; Carmi, R.; Sheffield, V. C. : Mutation of TRPM6 causes 

familial hypomagnesemia with secondary hypocalcemia. 

Nature Genet. 31: 171- 174, 2002. ; and 
H849] Schlingmann, K. P.; Weber, S.; Peters, M.; Nejsum, L. N.; 

Vitzthum, H.; Klingel, K.; Kratz, M.; Haddad, E.; Ristoff, E.; 

Dinour, D.; Syrrou, M.; Nielsen, S.; Sassen, M.; Waldegger, 

S.; S. 

[1850] Further studies establishing the function and utilities of 



TRPM6 are found in John Hopkins OMIM database record 
ID 607009, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Tspy-like 
(TSPYL, Accession XP_166325.1) is another GAM25 target 
gene, herein designated TARGET GENE. TSPYL BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by TSPYL, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TSPYL BIND- 
ING SITE, designated SEQ ID:6069, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 
[1851] Another function of GAM25 is therefore inhibition of 

Tspy-like (TSPYL, Accession XP.166325.1) . Accordingly, 
utilities of GAM25 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TSPYL. 

[1852] TU12B1-TY (Accession NP_057659.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. TU12B1-TY 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded byTU12Bl-TY, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TU12B1-TY BINDING SITE, designated SEQ ID:1130, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 
[1853] Another function of GAM25 is therefore inhibition of 

TU12B1-TY (Accession NP_057659.1) . Accordingly, utili- 
ties of GAM25 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
TU12B1-TY. 

[1854] TUCAN (Accession NP.055774.1) is another GAM25 target 
gene, herein designated TARGET GENE. TUCAN BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by TUCAN, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TUCAN BIND- 
ING SITE, designated SEQ ID:16692, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1855] Another function of GAM25 is therefore inhibition of TU- 
CAN (Accession NP_055774.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with TUCAN. 

[1856] ubiquitin specific protease 22 (USP22, Accession 

XP.042698.2) is another GAM 2 5 target gene, herein des- 
ignated TARGET GENE. USP22 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by USP22, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of USP22 BINDING SITE, designated 
SEQ ID: 18783, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1857] Another function of GAM25 is therefore inhibition of 
Ubiquitin specific protease 22 (USP22, Accession 
XP_042698.2) . Accordingly, utilities of GAM25 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with USP22. 

[1858] vDUl (Accession NP.055832.2) is another GAM25 target 
gene, herein designated TARGET GENE. VDUl BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by VDUl, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of VDUl BIND- 



ING SITE, designated SEQ ID:15118, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1859] Another function of GAM25 is therefore inhibition of 

VDU1 (Accession NP.055832.2) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with VDU1. 

[i860] vent-like homeobox 2 (VENTX2, Accession NP_055283.1) 
is another GAM25 target gene, herein designated TARGET 
GENE. VENTX2 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
VENTX2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of VENTX2 BINDING SITE, designated 
SEQ ID:7014, to the nucleotide sequence of GAM 2 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1861] Another function of GAM25 is therefore inhibition of 

Vent-like homeobox 2 (VENTX2, Accession NP_055283.1) 
. Accordingly, utilities of GAM25 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with VENTX2. 

[1862] Vacuolar protein sorting 33a (yeast) (VPS33A, Accession 



NP_075067.2) is another GAM25 target gene, herein des- 
ignated TARGET GENE. VPS33A BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by VPS33A, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of VPS33A BINDING SITE, desig- 
nated SEQ ID: 17693, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1863] Another function of GAM25 is therefore inhibition of Vac- 
uolar protein sorting 33a (yeast) (VPS33A, Accession 
NP_075067.2) . Accordingly, utilities of GAM25 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with VPS33A. 

[1864] Williams beuren syndrome chromosome region 18 

(WBSCR18, Accession NP.115693.2) is another GAM25 
target gene, herein designated TARGET GENE. WBSCR18 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded byWBSCR18, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



WBSCR18 BINDING SITE, designated SEQ ID:6069, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1865] Another function of GAM25 is therefore inhibition of 
Williams beuren syndrome chromosome region 18 
(WBSCR18, Accession NP_115693.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WBSCR18. 

[1866] WBSCR20B (Accession NP_663620.1) is another GAM 2 5 
target gene, herein designated TARGET GENE. WBSCR20B 
BINDING SITE is a target binding site found in the 5' un- 
translated region of mRNA encoded by WBSCR20B, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
WBSCR20B BINDING SITE, designated SEQ ID:4882, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1867] Another function of GAM25 is therefore inhibition of WB- 
SCR20B (Accession NP.663620.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WB- 
SCR20B. 



[1868] WBSCR20C (Accession NP_115534.2) is another GAM25 
target gene, herein designated TARGET GENE. WBSCR20C 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by WBSCR20C, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of WBSCR20C BINDING SITE, desig- 
nated SEQ ID:4882, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[1869] Another function of GAM25 is therefore inhibition of WB- 
SCR20C (Accession NP_115534.2) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WB- 
SCR20C. 

[1870] WBSCR20C (Accession NP_683738.1) is another GAM25 
target gene, herein designated TARGET GENE. WBSCR20C 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by WBSCR20C, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of WBSCR20C BINDING SITE, desig- 
nated SEQ ID:4882, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[1871] Another function of GAM25 is therefore inhibition of WB- 
SCR20C (Accession NP_683738.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WB- 
SCR20C. 

[1872] WBSCR20C (Accession NP_683881.1) is another GAM25 
target gene, herein designated TARGET GENE. WBSCR20C 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by WBSCR20C, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of WBSCR20C BINDING SITE, desig- 
nated SEQ ID:4882, to the nucleotide sequence of GAM25 
RNA, herein designated GAM RNA, also designated SEQ 
ID:206. 

[1873] Another function of GAM25 is therefore inhibition of WB- 
SCR20C (Accession NP_683881.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with WB- 
SCR20C. 

[1874] Williams-beuren syndrome chromosome region 23 

(WBSCR23, Accession NP_079318.1) is another GAM25 
target gene, herein designated TARGET GENE. WBSCR23 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded byWBSCR23, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
WBSCR23 BINDING SITE, designated SEQ ID:9809, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1875] Another function of GAM25 is therefore inhibition of 
Williams-beuren syndrome chromosome region 23 
(WBSCR23, Accession NP_079318.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WBSCR23. 

[1876] WFDC8 (Accession NP_852611.1) is another GAM25 target 
gene, herein designated TARGET GENE. WFDC8 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
WFDC8, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of WFDC8 BINDING SITE, designated 
SEQ ID:11481, to the nucleotide sequence of GAM25 RNA, 
herein designated GAM RNA, also designated SEQ ID:206. 

[1877] Another function of GAM25 is therefore inhibition of 

WFDC8 (Accession NP_852611.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WFDC8. 

[1878] ZAP (Accession NP.064504.2) is another GAM25 target 

gene, herein designated TARGET GENE. ZAP BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by ZAP, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ZAP BINDING SITE, designated SEQID:12540, 
to the nucleotide sequence of GAM25 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:206. 

[1879] Another function of GAM25 is therefore inhibition of ZAP 
(Accession NP_064504.2) . Accordingly, utilities of GAM25 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ZAP. 



[1880] ZFP42 (Accession NP_777560.1) is another GAM 2 5 target 
gene, herein designated TARGET GENE. ZFP42 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ZFP42, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ZFP42 BIND- 
ING SITE, designated SEQ ID:14670, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1881] Another function of GAM25 is therefore inhibition of 

ZFP42 (Accession NP.777560.1) . Accordingly, utilities of 
GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZFP42. 

[1882] zinc finger protein 64 homolog (mouse) (ZFP64, Accession 
NP_060667.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. ZFP64 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ZFP64, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ZFP64 
BINDING SITE, designated SEQ ID:667, to the nucleotide 



sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[1883] Another function of GAM25 is therefore inhibition of Zinc 
finger protein 64 homolog (mouse) (ZFP64, Accession 
NP_060667.1) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZFP64. 

[1884] zinc finger protein 64 homolog (mouse) (ZFP64, Accession 
NP_071371.2) is another GAM25 target gene, herein des- 
ignated TARGET GENE. ZFP64 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by ZFP64, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ZFP64 
BINDING SITE, designated SEQ ID:667, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[1885] Another function of GAM25 is therefore inhibition of Zinc 
finger protein 64 homolog (mouse) (ZFP64, Accession 
NP_071371.2) . Accordingly, utilities of GAM 2 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZFP64. 



[1886] ZMYND17 (Accession NP_848546.1) is another GAM25 
target gene, herein designated TARGET GENE. ZMYND17 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by ZMYND17, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ZMYND17 BINDING SITE, designated SEQ ID:1129, to the 
nucleotide sequence of GAM25 RNA, herein designated 
GAM RNA, also designated SEQ ID:206. 

[1887] Another function of GAM25 is therefore inhibition of 

ZMYND17 (Accession NP_848546.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
ZMYND17. 

Zinc finger protein 264 (ZNF264, Accession NP_003408.1) 
is another GAM25 target gene, herein designated TARGET 
GENE. ZNF264 BINDING SITE1 and ZNF264 BINDING SITE2 
are target binding sites found in untranslated regions of 
mRNA encoded by ZNF264, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ZNF264 BINDING SITE1 



and ZNF264 BINDING SITE2, designated SEQ ID:16732 and 
SEQ ID:3 185 respectively, to the nucleotide sequence of 
GAM25 RNA, herein designated GAM RNA, also designated 
SEQID:206. 

[1889] Another function of GAM25 is therefore inhibition of Zinc 
finger protein 264 (ZNF264, Accession NP_003408.1) . 
Accordingly, utilities of GAM25 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF264. 

[1890] zinc finger protein 398 (ZNF398, Accession NP_065832.1) 
is another GAM25 target gene, herein designated TARGET 
GENE. ZNF398 BINDING SITE is a target binding site found 
in the 5 N untranslated region of multiple transcripts of 
mRNA encoded by ZNF398, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF398 BINDING 
SITE, designated SEQ ID:13567, to the nucleotide se- 
quence of GAM25 RNA, herein designated GAM RNA, also 
designated SEQ ID:206. 

[1891] Another function of GAM25 is therefore inhibition of Zinc 
finger protein 398 (ZNF398, Accession NP_065832.1) . 
Accordingly, utilities of GAM25 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with ZNF398. 

[1892] ZNF440 (Accession NP_689570.1) is another GAM25 tar- 
get gene, herein designated TARGET GENE. ZNF440 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ZNF440, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ZNF440 
BINDING SITE, designated SEQ ID:8954, to the nucleotide 
sequence of GAM25 RNA, herein designated GAM RNA, 
also designated SEQ ID:206. 

[1893] Another function of GAM25 is therefore inhibition of 

ZNF440 (Accession NP_689570.1) . Accordingly, utilities 
of GAM25 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZNF440. 

[1894] zinc finger protein 70 (cosl7) (ZNF70, Accession 

NP_068735.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. ZNF70 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ZNF70, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 



the complementarity of the nucleotide sequences of 
ZNF70 BINDING SITE, designated SEQ ID:5829, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[1895] Another function of GAM25 is therefore inhibition of Zinc 
finger protein 70 (cosl7) (ZNF70, Accession NP.068735.1) 
. Accordingly, utilities of GAM25 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF70. 

[1896] zinc finger protein 70 (cosl7) (ZNF70, Accession 

NP_852101.1) is another GAM25 target gene, herein des- 
ignated TARGET GENE. ZNF70 BINDING SITE is a target 
binding site found in the 3 N untranslated region of multi- 
ple transcripts of mRNA encoded by ZNF70, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
ZNF70 BINDING SITE, designated SEQ ID:5829, to the nu- 
cleotide sequence of GAM25 RNA, herein designated GAM 
RNA, also designated SEQ ID:206. 

[1897] Another function of GAM25 is therefore inhibition of Zinc 
finger protein 70 (cosl7) (ZNF70, Accession NP_852101.1) 
. Accordingly, utilities of GAM25 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with ZNF70. 

[1898] 

[1899] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 28 
(GAM28), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[1900] GAM28 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM28 was detected is described hereinabove 
with reference to Figs. 8-15. 

[1901] GAM28 gene, herein designated GAM GENE, and GAM28 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[1902] GAM28 gene encodes a GAM28 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM28 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM28 precursor RNA is designated SEQ ID: 141, and is 
provided hereinbelow with reference to the sequence list- 



ing part. Nucleotide sequence SEQ ID: 141 is located at 
position 54105760 relative to chromosome 12. 

[1903] GAM28 precursor RNA folds onto itself, forming GAM28 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[1904] CAM28 precursor RNA folds onto itself, forming GAM28 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[1905] Nucleotide sequence of GAM28 precursor RNA, desig- 
nated SEQ-ID: 141, and a schematic representation of a 
predicted secondary folding of GAM28 folded precursor 



RNA are further described with reference to Table 2, 
hereby incorporated by reference. 
[1906] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 2 8 folded precursor RNA into GAM 2 8 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: B) 
nucleotide sequence of GAM28 RNA is designated SEQ 
ID:260, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[1907] GAM28 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM28 target 
RNA, herein designated GAM TARGET RNA. GAM28 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

t 1 908] GAM28 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 



untranslated regions of GAM28 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM28 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM28 RNA may have a different number of target 
binding sites in untranslated regions of a GAM28 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[1909] The complementary binding of GAM28 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM28 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM28 target RNA into GAM28 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 



protein is therefore outlined by a broken line. 

t 191 °] It is appreciated that GAM28 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM28 target genes. The mRNA of each one of this plu- 
rality of GAM28 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM28 RNA, 
herein designated GAM RNA, and which when bound by 
GAM28 RNA causes inhibition of translation of respective 
one or more GAM28 target proteins. 

t 1911 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM28 gene, herein designated GAM GENE, on one or 
more GAM28 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 



plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
t 1912 ] It is appreciated that specific functions and accordingly 
utilities of GAM28 correlate with, and may be deduced 
from, the identity of the target genes which GAM28 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[1913] 
[1914] 

[1915] Component of oligomeric golgi complex 3 (COG3, Acces- 
sion NM.031431.2) is a GAM28 target gene, herein desig- 
nated TARGET GENE. COG3 BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by COG3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of COG3 BINDING SITE, designated 
SEQ ID:8233, to the nucleotide sequence of GAM 2 8 RNA, 
herein designated GAM RNA, also designated SEQ ID:260. 

[1916] a function of GAM28 is therefore inhibition of Component 
of oligomeric golgi complex 3 (COG3, Accession 



NM_031431.2), a gene which is critical for the structure 
and function of the Golgi apparatus. Accordingly, utilities 
of GAM28 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with COG3. 
[1917] The function of COG3 has been established by previous 
studies. Multiprotein complexes are key determinants of 
Golgi apparatus structure and its capacity for intracellular 
transport and glycoprotein modification. Several com- 
plexes have been identified, including the Golgi transport 
complex (GTC), the LDLC complex, which is involved in 
glycosylation reactions, and the SEC34 complex, which is 
involved in vesicular transport. These 3 complexes are 
identical and have been termed the conserved oligomeric 
Golgi (COG) complex, which includes COG3 (Ungar et al., 
2002). By SDS- PAGE analysis of bovine brain cytosol, Un- 
gar et al. (2002) identified the 8 subunits of the COG 
complex. Immunofluorescence microscopy demonstrated 
that COG1 (LDLB; 606973) colocalizes with COG7 (OMIM 
Ref. No. 606978), as well as with COG3 and COG5 (OMIM 
Ref. No. 606821), with a Golgi marker in a perinuclear 
distribution. Immunoprecipitation analysis showed that all 
COG subunits interact with COG2 (LDLC; 606974). Ungar 
et al. (2002) concluded that the COG complex is critical 



for the structure and function of the Golgi apparatus and 
can influence intracellular membrane trafficking 

[1918] 

[1919] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1920] Suvorova, E. S.; Kurten, R. C; Lupashin, V. V. : Identifica- 
tion of a human orthologue of Sec34p as a component of 
the cis- Golgi vesicle tethering machinery. J. Biol. Chem. 
276: 22810- 22818, 2001. ; and 

t 1921 ] Ungar, D.; Oka, T.; Brittle, E. E.; Vasile, E.; Lupashin, V. V.; 
Chatterton, J. E.; Heuser, J. E.; Krieger, M.; Waters, M. G. : 
Characterization of a mammalian Golgi- localized protein 
c. 

[1922] Further studies establishing the function and utilities of 

COG3 are found in John Hopkins OMIM database record ID 
606975, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Estrogen-related re- 
ceptor beta like 1 (ESRRBL1, Accession NM_018010.2) is 
another GAM28 target gene, herein designated TARGET 
GENE. ESRRBL1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by ESR- 
RBL1, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ESRRBL1 BINDING SITE, designated 
SEQ ID:8766, to the nucleotide sequence of GAM 2 8 RNA, 
herein designated GAM RNA, also designated SEQ ID:260. 

[1923] Another function of GAM28 is therefore inhibition of Es- 
trogen-related receptor beta like 1 (ESRRBL1, Accession 
NM_018010.2) . Accordingly, utilities of GAM28 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ESRRBL1. 

HQ 24 ] KRT6IRS (Accession NM.033448.1) is another GAM28 tar- 
get gene, herein designated TARGET GENE. KRT6IRS BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by KRT6IRS, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of KRT6IRS 
BINDING SITE, designated SEQ ID:4708, to the nucleotide 
sequence of GAM28 RNA, herein designated GAM RNA, 
also designated SEQ ID:260. 

[1925] Another function of GAM28 is therefore inhibition of 

KRT6IRS (Accession NM_033448.1) . Accordingly, utilities 
of GAM28 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with KRT6IRS. 

[1926] Transducin (beta)-like lx-linked (TBL1X, Accession 

NM_005647.2) is another GAM28 target gene, herein des- 
ignated TARGET GENE. TBL1X BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by TBL1X, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TBL1X BINDING SITE, designated 
SEQ ID: 12893, to the nucleotide sequence of GAM28 RNA, 
herein designated GAM RNA, also designated SEQ ID:260. 

[1927] Another function of GAM28 is therefore inhibition of 
Transducin (beta)-like lx-linked (TBL1X, Accession 
NM_005647.2), a gene which activates latent HDAC3 ac- 
tivity. Accordingly, utilities of GAM28 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with TBL1X. 

[1928] The function of TBL1X has been established by previous 
studies. In the course of constructing a deletion map of 
the distal portion of the short arm of the X chromosome 
and the identification of the OA1 gene (OMIM Ref. No. 
300500), Bassi et al. (1999) performed cDNA selection ex- 
periments that resulted in the isolation of a novel gene, 



TBL1, located outside the OA1 critical region on the 
telomeric side. The TBL1 gene maps to the Xp22.3 region 
and shares significant homology with members of the 
WD40 repeat- containing protein family. The open reading 
frame encodes a 526- amino acid protein containing 6 
beta- transducin repeats (WD40 motif) in the C- terminal 
domain. The homology with known beta- subunits of G 
proteins and other WD40 repeat- containing proteins is 
restricted to the WD40 motif. Northern blot analysis indi- 
cated that the TBL1 gene is ubiquitously expressed as 2 
transcripts of approximately 2.1 and 6.0 kb. Matsuzawa 
and Reed (2001) elucidated a network of protein interac- 
tions in which SIAH1 (OMIM Ref. No. 602212), SIP (OMIM 
Ref. No. 606186), SKP1 (OMIM Ref. No. 601434), and EBI 
collaborate in a pathway controlling beta- catenin (OMIM 
Ref. No. 116806) levels, affecting activity of beta- 
catenin- dependent TCF (e.g., TCF1; 142410) and LEF 
(e.g., LEF1; 153245) transcription factors. This pathway is 
inducible by p53 (OMIM Ref. No. 191170), revealing a link 
between genotoxic injury responses and beta- catenin 
degradation. SIAH1 is physically linked to EBI by associa- 
tion with SIP, which binds SKP1. 

[1929] 



[1930] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1931 ] Bassi, M. T.; Ramesar, R. S.; Caciotti, B.; Winship, I. M.; De 
Grandi, A.; Riboni, M.; Townes, P. L; Beighton, P.; Ballabio, 
A.; Borsani, G. : X- linked late- onset sensorineural deaf- 
ness caused by a deletion involving OA1 and a novel gene 
containing WD- 40 repeats. Am. J. Hum. Genet. 64: 1604- 
1616, 1999. ; and 

[1932] Matsuzawa, S.; Reed, J. C. : Siah- 1, SIP, and Ebi collabo- 
rate in a novel pathway for beta- catenin degradation 
linked to p53 responses. Molec. Cell 7: 915- 926, 2001. 

[1933] Further studies establishing the function and utilities of 
TBL1X are found in John Hopkins OMIM database record 
ID 300196, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. 

[1934] Fig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 29 
(GAM29), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[1935] GAM29 is a novel bioinformatically detected regulatory, 



non protein coding, micro RNA (miRNA) gene. The method 
by which GAM29 was detected is described hereinabove 
with reference to Figs. 8-15. 

I 1 936] GAM29 gene, herein designated GAM GENE, and GAM29 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[1937] GAM29 gene encodes a GAM29 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM29 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM29 precursor RNA is designated SEQ ID:81, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1938] GAM29 precursor RNA folds onto itself, forming GAM29 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[1939] GAM29 precursor RNA folds onto itself, forming GAM29 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[1940] Nucleotide sequence of GAM29 precursor RNA, desig- 
nated SEQ-ID: 81, and a schematic representation of a 
predicted secondary folding of GAM29 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

t 1941 ] An enzyme complex designated DICER COMPLEX, ^dices^ 
the GAM 2 9 folded precursor RNA into GAM29 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM29 RNA is designated SEQ 



ID:380, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[1942] GAM29 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM29 target 
RNA, herein designated GAM TARGET RNA. GAM29 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[1943] GAM29 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM29 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM29 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM29 RNA may have a different number of target 



binding sites in untranslated regions of a GAM29 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[1944] The complementary binding of GAM29 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM29 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM29 target RNA into GAM29 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

t 1945 ] It is appreciated that GAM29 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM29 target genes. The mRNA of each one of this plu- 
rality of GAM29 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM29 RNA, 
herein designated GAM RNA, and which when bound by 
GAM29 RNA causes inhibition of translation of respective 
one or more GAM29 target proteins. 

[1946] ^ is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM29 gene, herein designated GAM GENE, on one or 
more GAM29 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
It is appreciated that specific functions and accordingly 
utilities of GAM29 correlate with, and may be deduced 
from, the identity of the target genes which GAM29 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 



t 1 950] KIAA0222 (Accession NM.014643.1) is a GAM29 target 
gene, herein designated TARGET GENE. KIAA0222 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by KIAA0222, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
KIAA0222 BINDING SITE, designated SEQ ID:11419, to the 
nucleotide sequence of GAM29 RNA, herein designated 
GAM RNA, also designated SEQ ID:380. 

[1951] a function of GAM 2 9 is therefore inhibition of KIAA0222 
(Accession NM_014643.1) . Accordingly, utilities of 
GAM29 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0222. 

[1952] LOC2 54778 (Accession ) is another GAM29 target gene, 
herein designated TARGET GENE. LOC254778 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC2 54778, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC254778 BINDING SITE, designated SEQ ID:8734, to the 



nucleotide sequence of GAM29 RNA, herein designated 
GAM RNA, also designated SEQ ID:380. 
[1953] Another function of GAM29 is therefore inhibition of 

LOC254778 (Accession ) . Accordingly, utilities of GAM29 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC254778. 

[1954] 

[1955] Fig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 30 
(GAM30), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[1956] GAM30 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM30 was detected is described hereinabove 
with reference to Figs. 8-15. 

[1957] GAM30 gene, herein designated GAM GENE, and GAM30 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[1958] GAM30 gene encodes a GAM30 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM30 precursor 



RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM30 precursor RNA is designated SEQ ID: 125, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[1959] GAM30 precursor RNA folds onto itself, forming GAM 30 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

t 1 960] GAM30 precursor RNA folds onto itself, forming GAM 30 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 



[1961] Nucleotide sequence of GAM30 precursor RNA, desig- 
nated SEQ-ID: 125, and a schematic representation of a 
predicted secondary folding of GAM30 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[1962] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 30 folded precursor RNA into GAM30 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM30 RNA is designated SEQ 
ID:346, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[1963] GAM30 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM30 target 
RNA, herein designated GAM TARGET RNA. GAM 30 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 



5^UTR, PROTEIN CODING and 3^UTR respectively. 

[1964] GAM30 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM30 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM30 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM30 RNA may have a different number of target 
binding sites in untranslated regions of a GAM30 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^ UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[1965] The complementary binding of GAM30 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM30 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 



ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM30 target RNA into GAM30 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[1966] it is appreciated that GAM30 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM30 target genes. The mRNA of each one of this plu- 
rality of GAM30 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM30 RNA, 
herein designated GAM RNA, and which when bound by 
GAM30 RNA causes inhibition of translation of respective 
one or more GAM30 target proteins. 

t 1967 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM30 gene, herein designated GAM GENE, on one or 
more GAM30 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 



recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[1968] it is appreciated that specific functions and accordingly 
utilities of GAM30 correlate with, and may be deduced 
from, the identity of the target genes which GAM30 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[1969] 
[1970] 

[1971] Aryl hydrocarbon receptor (AHR, Accession NM_001621.2) 
is a GAM30 target gene, herein designated TARGET GENE. 
AHR BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by AHR, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
AHR BINDING SITE, designated SEQ ID:10227, to the nu- 
cleotide sequence of GAM30 RNA, herein designated GAM 



RNA, also designated SEQ ID:346. 

[1972] a function of GAM30 is therefore inhibition of Aryl hydro- 
carbon receptor (AHR, Accession NM_001621.2), a gene 
which plays a role in modulating carcinogenesis through 
the induction of xenobiotic- metabolizing enzymes and 
therefore may be associated with Stomach tumors. Ac- 
cordingly, utilities of GAM30 include diagnosis, prevention 
and treatment of Stomach tumors, and of other diseases 
and clinical conditions associated with AHR. 

[1973] The function of AHR has been established by previous 

studies. Halogenated aromatic hydrocarbons, represented 
by 2,3,7,8- tetrachlorodibenzo- p- dioxin (TCDD), are 
environmental pollutants that are produced by minor 
side- reactions in chemical manufacturing processes and 
by combustion of waste materials. These chemicals cause 
potent and pleiotropic toxicity, including teratogenesis, 
immune suppression, epithelial disorders, and tumor pro- 
duction in experimental animals. At the molecular level, 
aldehyde dehydrogenase, quinone reductase, and various 
drug- metabolizing enzymes are induced by the chemi- 
cals in some cultured cells and some tissues of experi- 
mental animals. All these biologic effects are thought to 
be mediated by an intracellular aryl hydrocarbon receptor 



(AHR). By fluorescence in situ hybridization and by DNA 
blot hybridization using human/mouse or human/Chinese 
hamster hybrid cell DNAs, Ema et al. (1994) assigned the 
AHR gene to 7p21. By use of PCR analysis of somatic cell 
hybrids and fluorescence in situ hybridization of 
metaphase cells, Le Beau et al. (1994) localized the AHR 
gene to 7p21- pl5. Micka et al. (1997) localized the AHR 
gene to 7pl5 using fluorescence in situ hybridization. 
Performing linkage analysis in a 3- generation family, they 
showed with good probability that the high CYP1A1 
(OMIM Ref. No. 108330) inducibility phenotype segregates 
with the 7pl5 region. 

[1974] Animal model experiments lend further support to the 

function of AHR. To determine whether the aryl hydrocar- 
bon receptor plays a role in modulating carcinogenesis 
through the induction of xenobiotic- metabolizing en- 
zymes, Shimizu et al. (2000) studied Ahr- deficient mice 
exposed to benzo(a)pyrene, a widely distributed environ- 
mental carcinogen. 

t 1975 ] It is appreciated that the abovementioned animal model 
for AHR is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 



[1976] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1977] Ema, M.; Matsushita, N.; Sogawa, K.; Ariyama, T.; Inazawa, 
J.; Nemoto, T.; Ota, M.; Oshimura, M.; Fujii- Kuriyama, Y. : 
Human aryl hydrocarbon receptor: functional expression 
and chromosomal assignment to 7p21.J. Biochem. 116: 
845- 851, 1994. ; and 

I 1 9™] Shimizu, Y.; Nakatsuru, Y.; Ichinose, M.; Takahashi, Y.; 
Kume, H.; Mimura, J.; Fujii- Kuriyama, Y.; Ishikawa, T. : 
Benzo[a]pyrene carcinogenicity is lost in mice lacking the 
aryl hydrocar. 

[1979] Further studies establishing the function and utilities of 
AHR are found in John Hopkins OMIM database record ID 
600253, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Apoptotic protease 
activating factor (APAF1, Accession NM_0 13229.1) is an- 
other GAM30 target gene, herein designated TARGET 
GENE. APAF1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by APAF1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 



ity of the nucleotide sequences of APAF1 BINDING SITE, 
designated SEQ ID:8324, to the nucleotide sequence of 
GAM30 RNA, herein designated GAM RNA, also designated 
SEQID:346. 

[1980] Another function of GAM30 is therefore inhibition of 
Apoptotic protease activating factor (APAF1, Accession 
NM.013229.1), a gene which functions in the mitochon- 
drial apoptotic pathway that leads to caspase 9 dependent 
activation of caspase 3 and therefore may be associated 
with Cancer. Accordingly, utilities of GAM30 include diag- 
nosis, prevention and treatment of Cancer, and of other 
diseases and clinical conditions associated with APAF1. 

[1981] The function of APAF1 has been established by previous 
studies. Metastatic melanoma is a deadly cancer that fails 
to respond to conventional chemotherapy. Mutations in 
p53 (OMIM Ref. No. 191170) often occur in aggressive 
and chemoresistant cancers but are rarely observed in 
melanoma. Soengas et al. (2001) showed that metastatic 
melanomas often lose APAF1. Loss of APAF1 expression 
was accompanied by allelic loss in metastatic melanomas, 
but could be recovered in melanoma cell lines by treat- 
ment with the methylation inhibitor 5- aza- 2- prime- 
deoxycytidine (5aza2dC). APAF1- negative melanomas 



were invariably chemoresistant and were unable to exe- 
cute a typical apoptotic program in response to p53 acti- 
vation. Restoring physiologic levels of APAF1 through 
gene transfer or 5aza2dC treatment markedly enhanced 
chemosensitivity and rescued the apoptotic defects asso- 
ciated with APAF1 loss. Soengas et al. (2001) concluded 
that APAF1 is inactivated in metastatic melanomas, lead- 
ing to defects in the execution of apoptotic cell death. 

[1982] Animal model experiments lend further support to the 
function of APAF1. Yoshida et al. (1998) also produced 
Apafl- deficient mice which exhibited reduced apoptosis 
in the brain and striking craniofacial abnormalities with 
hyperproliferation of neuronal cells. Apafl- deficient cells 
were resistant to a variety of apoptotic stimuli, and the 
processing of caspases- 2, - 3, and - 8 was impaired. 
However, both Apafl - /- thymocytes and activated T 
lymphocytes were sensitive to Fas- induced killing, show- 
ing that Fas- mediated apoptosis in these cells is inde- 
pendent of Apafl. These data indicated that Apafl plays a 
central role in the common events of mitochondria- de- 
pendent apoptosis in most death pathways and that this 
role is critical for normal development. 

[1983] ^ is appreciated that the abovementioned animal model 



for APAF1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[1984] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1985] Soengas, M. S.; Capodieci, P.; Polsky, D.; Mora, J.; Esteller, 
M.; Opitz- Araya, X.; McCombie, R.; Herman, J. C; Gerald, 
W. L; Lazebnik, Y. A.; Cordon- Cardo, C; Lowe, S. W. : In- 
activation of the apoptosis effector Apaf- 1 in malignant 
melanoma. Nature 409: 207- 211, 2001. ; and 

[1986] Yoshida, H.; Kong, Y.- Y.; Yoshida, R.; Elia, A. J.; Hakem, 
A.; Hakem, R.; Penninger, J. M.; Mak, T. W. : Apafl is re- 
quired for mitochondrial pathways of apoptosis and brain 
development. 

[1987] Further studies establishing the function and utilities of 
APAF1 are found in John Hopkins OMIM database record 
ID 602233, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.APMl 
(Accession NM_004797.1) is another GAM30 target gene, 
herein designated TARGET GENE. APM1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by APM1, corresponding to a target bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of APM1 BINDING SITE, 
designated SEQ ID: 11325, to the nucleotide sequence of 
GAM30 RNA, herein designated GAM RNA, also designated 
SEQID:346. 

[1988] Another function of GAM30 is therefore inhibition of 

APM1 (Accession NM_004797.1) . Accordingly, utilities of 
GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APM1. 

[1989] Apolipoprotein I, 1 (APOL1, Accession NM.145343.1) is 
another GAM30 target gene, herein designated TARGET 
GENE. APOL1 BINDING SITE is a target binding site found 
in the 3^ untranslated region of multiple transcripts of 
mRNA encoded by APOL1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of APOL1 BINDING SITE, 
designated SEQ ID:19014, to the nucleotide sequence of 
GAM30 RNA, herein designated GAM RNA, also designated 
SEQID:346. 

[1990] Another function of GAM30 is therefore inhibition of 

Apolipoprotein I, 1 (APOL1, Accession NM.145343.1), a 



gene which may participate in reverse cholesterol trans- 
port from peripheral cells to the liver, and therefore may 
be associated with Schizophrenia. Accordingly, utilities of 
GAM30 include diagnosis, prevention and treatment of 
Schizophrenia, and of other diseases and clinical condi- 
tions associated with APOL1. 
[1991] The function of APOL1 has been established by previous 
studies. By genomic sequence analysis, Page et al. (2001) 
identified APOL1 within the APOL gene cluster. The pre- 
dicted 398- amino acid protein has a calculated molecular 
mass of 43.9 kD. They noted that the APOL proteins share 
significant identity within the predicted amphipathic alpha 
helices. Semiquantitative RT- PCR revealed ubiquitous ex- 
pression of APOL1, with highest levels in lung, spleen, 
prostate, and placenta, and weak expression in fetal brain 
and pancreas. In situ hybridization of human placenta re- 
vealed expression in all 3 tissue layers, including the basal 
plate, cytiotrophoblast, and chorionic plate. In a microar- 
ray analysis of gene expression in the prefrontal cortex of 
schizophrenia (OMIM Ref. No. 181500) and control brains, 
Mimmack et al. (2002) found significant upregulation of 
the APOL1, APOL2 (OMIM Ref. No. 607252), and APOL4 
(OMIM Ref. No. 607254) genes. 



[1992] 

[1993] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1994] Mimmack, M. L; Ryan, M.; Baba, H.; Navarro- Ruiz, J.; Iri- 
tani, S.; Faull, R. L. M.; McKenna, P. J.; Jones, P. B.; Arai, H.; 
Starkey, M.; Emson, P. C; Bahn, S. : Gene expression anal- 
ysis in schizophrenia: reproducible up- regulation of sev- 
eral members of the apolipoprotein L family located in a 
high- susceptibility locus for schizophrenia on chromo- 
some 22. Proc. Nat. Acad. Sci. 99: 4680- 4685, 2002. ; 
and 

[1995] p agej n. M.; Butlin, D.J.; Lomthaisong, K.; Lowry, P.J. : 
The human apolipoprotein L gene cluster: identification, 
classification, and sites of distribution. Genomics 74: 71- 
78, 200. 

[1996] Further studies establishing the function and utilities of 
APOL1 are found in John Hopkins OMIM database record 
ID 603743, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Archain 1 
(ARCN1, Accession NM.001655.3) is another GAM 30 tar- 
get gene, herein designated TARGET GENE. ARCN1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 



lated region of mRNA encoded by ARCN1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ARCN1 
BINDING SITE, designated SEQ ID:19563, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 

[1997] Another function of GAM30 is therefore inhibition of Ar- 
chain 1 (ARCN1, Accession NM.001655.3), a gene which 
plays a fundamental role in eukaryotic cell biology. Ac- 
cordingly, utilities of GAM30 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ARCN1. 

[1998] jhe function of ARCN1 has been established by previous 
studies. Radice et al. (1995) identified a gene that maps 
approximately 50- kb telomeric to MLL (OMIM Ref. No. 
159555) in band llq23.3, a locus disrupted in certain 
leukemia- associated translocation chromosomes. A 200- 
kb genomic fragment from a YAC that includes MLL was 
used to screen a cDNA library of the R54;ll cell line which 
carries a translocation chromosome t(4;ll)(q21; q23). The 
cDNA sequence predicts a 511- amino acid protein which 
shares similarity with predicted proteins of unknown 



function from rice (Oryza sativa) and Drosophila. Because 
of this ancient conservation the authors proposed the 
name archain (ARCN1). Radice et al. (1995) detected 4- kb 
ARCN1 transcripts by Northern blot analysis in all tissues 
examined. The protein encoded by the ARCN1 gene, the 
coatomer protein delta- COP, probably plays a fundamen- 
tal role in eukaryotic cell biology. Tunnacliffe at al. 
(1996)demonstrated that it is conserved across diverse 
eukaryotes. Very close or identical matches were seen in 
rat and cow; highly significant matches were seen with 2 
plant species, A. thaliana (cress) and S. tuberosum (OMIM 
Ref. No. potato). Of particular biologic significance was 
the match with a sequence on yeast chromosome VI, from 
which Tunnacliffe et al. (1996) were able to determine the 
yeast archain gene and protein sequence. Unpublished 
data indicated that in situ hybridizations on mouse em- 
bryo sections showed archain transcripts throughout the 
whole animal. 

[1999] 

[2000] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2001 ] Radice, P.; Pensotti, V.; Jones, C; Perry, H.; Pierotti, M. A.; 



Tunnacliffe, A. : The human archain gene, ARCN1, has 
highly conserved homologs in rice and Drosophila. Ge- 
nomics 26: 101- 106, 1995. ; and 
[2002] Tunnacliffe, A.; van de Vrugt, H.; Pensotti, V.; Radice, P. : 
The coatomer protein delta- COP, encoded by the archain 
gene, is conserved across diverse eukaryotes. Mammalian 
Genome 7: 78. 

[2003] Further studies establishing the function and utilities of 
ARCN1 are found in John Hopkins OMIM database record 
ID 600820, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Ras homolog 
gene family, member f (in filopodia) (ARHF, Accession 
NM_019034.1) is another GAM30 target gene, herein des- 
ignated TARGET GENE. ARHF BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ARHF, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ARHF BINDING SITE, designated 
SEQ ID:11167, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2004] Another function of GAM30 is therefore inhibition of Ras 
homolog gene family, member f (in filopodia) (ARHF, Ac- 



cession NM_019034.1) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ARHF. 
[2005] ARHGAP11A (Accession NM_014783.1) is another GAM 30 
target gene, herein designated TARGET GENE. 
ARHGAP11A BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by 
ARHGAP11A, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ARHGAP11A BINDING SITE, desig- 
nated SEQ ID: 13439, to the nucleotide sequence of 
GAM30 RNA, herein designated GAM RNA, also designated 
SEQID:346. 

[2006] Another function of GAM30 is therefore inhibition of 

ARHGAP11A (Accession NM_014783.1) . Accordingly, util- 
ities of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
ARHGAP11A. 

[2007] Ankyrin repeat and socs box-containing 16 (ASB16, Ac- 
cession NM.080863.4) is another GAM 30 target gene, 
herein designated TARGET GENE. ASB16 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 



mRNA encoded by ASB16, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ASB16 BINDING SITE, 
designated SEQ ID: 16342, to the nucleotide sequence of 
GAM30 RNA, herein designated GAM RNA, also designated 
SEQID:346. 

[2008] Another function of GAM30 is therefore inhibition of 

Ankyrin repeat and socs box-containing 16 (ASB16, Ac- 
cession NM.080863.4) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ASB16. 

[2009] BA108L7.2 (Accession NM.030971.1) is another GAM 30 
target gene, herein designated TARGET GENE. BA108L7.2 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by BA108L7.2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BA108L7.2 BINDING SITE, designated SEQ ID: 15814, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2010] Another function of GAM30 is therefore inhibition of 



BA108L7.2 (Accession NM_030971.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
BA108L7.2. 

t 2011 ] Butyrophilin, subfamily 3, member al (BTN3A1, Accession 
NM_007048.2) is another GAM 30 target gene, herein des- 
ignated TARGET GENE. BTN3A1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by BTN3A1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of BTN3A1 BINDING SITE, desig- 
nated SEQ ID: 1769, to the nucleotide sequence of GAM 30 
RNA, herein designated GAM RNA, also designated SEQ 
ID:346. 

[2012] Another function of GAM30 is therefore inhibition of Buty- 
rophilin, subfamily 3, member al (BTN3A1, Accession 
NM_007048.2) . Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BTN3A1. 

[2013] BY55 (Accession NM.007053.1) is another GAM 30 target 
gene, herein designated TARGET GENE. BY55 BINDING 
SITE is a target binding site found in the 5 X untranslated 



region of mRNA encoded by BY55, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BY55 BINDING 
SITE, designated SEQ ID:3163, to the nucleotide sequence 
of GAM30 RNA, herein designated GAM RNA, also desig- 
nated SEQID:346. 

t 2014 ] Another function of GAM30 is therefore inhibition of BY55 
(Accession NM_007053.1) . Accordingly, utilities of 
GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BY55. 

[2015] Chromosome 22 open reading frame 19 (C22orfl9, Ac- 
cession NM.003678.2) is another GAM30 target gene, 
herein designated TARGET GENE. C22orfl9 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C22orfl9, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C22orfl9 
BINDING SITE, designated SEQ ID:2557, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 

[2016] Another function of GAM30 is therefore inhibition of 



Chromosome 22 open reading frame 19 (C22orfl9, Ac- 
cession NM_003678.2) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C22orfl9. 

t 2017 ] Cdcl4 cell division cycle 14 homolog b (s. cerevisiae) 

(CDC14B, Accession NM_033332.1) is another GAM30 tar- 
get gene, herein designated TARGET GENE. CDC14B BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
CDC14B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CDC14B BINDING SITE, designated 
SEQ ID:1166, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2018] Another function of GAM30 is therefore inhibition of 
Cdcl4 cell division cycle 14 homolog b (s. cerevisiae) 
(CDC14B, Accession NM_033332.1) . Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDC14B. 

t 2019 ] Cadherin 1, type 1, e-cadherin (epithelial) (CDH1, Acces- 
sion NM_004360.2) is another GAM30 target gene, herein 
designated TARGET GENE. CDH1 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by CDH1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CDH1 BINDING SITE, designated 
SEQ ID:8905, to the nucleotide sequence of GAM 30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2020] Another function of GAM30 is therefore inhibition of Cad- 
herin 1, type 1, e-cadherin (epithelial) (CDH1, Accession 
NM_004360.2) . Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CDH1. 

[2021] Coronin, actin binding protein, 2b (COR02B, Accession 

NM_006091.1) is another GAM 30 target gene, herein des- 
ignated TARGET GENE. COR02B BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by COR02B, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of COR02B BINDING SITE, des- 
ignated SEQ ID:9083, to the nucleotide sequence of 
GAM30 RNA, herein designated GAM RNA, also designated 
SEQID:346. 



[2022] Another function of GAM30 is therefore inhibition of 
Coronin, actin binding protein, 2b (COR02B, Accession 
NM_006091.1), a gene which may play a role in the reor- 
ganization of neuronal actin structure. Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
COR02B. 

[2023] The function of COR02B has been established by previous 
studies. The Dictyostelium actin- binding protein coronin 
accumulates at the leading edges of motile cells and in 
crown- shaped extensions on the dorsal cell surface. 
Coronin is involved in cell motility, cytokinesis, and 
phagocytosis, all of which depend on cytoskeletal rear- 
rangement; see COROIA (OMIM Ref. No. 605000). By 
screening a frontal cortex cDNA library with a brain- en- 
riched clone showing similarity to Dictyostelium coronin, 
Nakamura et al. (1999) isolated a full- length cDNA en- 
coding COR02B, which they called CLIPINC. The predicted 
475- amino acid COR02B protein has an N- terminal do- 
main containing 5 WD repeats and a succeeding domain 
with a tendency to form alpha helices. Northern blot anal- 
ysis detected abundant expression of an approximately 
4.0- kb COR02B transcript in brain, with moderate ex- 



pression in heart and ovary, and little or no expression in 
other tissues tested. In contrast, COROIA is primarily ex- 
pressed in immune system tissues, and COR02A (OMIM 
Ref. No. 602159) is predominantly expressed in colon, 
prostate, and testis. Immunohistochemical analysis re- 
vealed Coro2a expression in mouse cerebral cortex, hip- 
pocampus, thalamus, olfactory bulb, and cerebellum, as 
well as in the inner nuclear layer of embryonic retina and 
embryonic olfactory bulb. Cosedimentation analysis 
demonstrated that COR02B associates with F- actin. Im- 
munofluorescence analysis indicated that COR02B accu- 
mulates at neurite tips, at focal adhesions in association 
with VCL (OMIM Ref. No. 193065), and along stress fibers. 

[2024] 

[2025] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2026] Nagase, T.; Ishikawa, K.; Suyama, M.; Kikuno, R.; Hiro- 

sawa, M.; Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; 
Ohara, O. : Prediction of the coding sequences of uniden- 
tified human genes. XIII. The complete sequences of 100 
new cDNA clones from brain which code for large proteins 
in vitro. DNA Res. 6: 63- 70, 1999. ; and 



[2027] Nakamura, T.; Takeuchi, K.; Muraoka, S.; Takezoe, H.; 

Takahashi, N.; Mori, N. : A neurally enriched coronin- like 
protein, ClipnC, is a novel candidate for an actin cy- 
toskeleton- cortical. 

[2028] Further studies establishing the function and utilities of 

COR02B are found in John Hopkins OMIM database record 
ID 605002, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cytochrome 
p450, subfamily i (aromatic compound-inducible), 
polypeptide 2 (CYP1A2, Accession NM.000761.2) is an- 
other GAM30 target gene, herein designated TARGET 
GENE. CYP1A2 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
CYP1A2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CYP1A2 BINDING SITE, designated 
SEQ ID: 12 133, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2029] Another function of GAM30 is therefore inhibition of Cy- 
tochrome p450, subfamily i (aromatic compound-in- 
ducible), polypeptide 2 (CYP1A2, Accession 
NM_000761.2), a gene which intervenes in an NADPH- 



dependent electron transport pathway, and therefore may 
be associated with Porphyria cutanea tarda. Accordingly, 
utilities of GAM30 include diagnosis, prevention and 
treatment of Porphyria cutanea tarda, and of other dis- 
eases and clinical conditions associated with CYP1A2. 
[2030] The function of CYP1A2 has been established by previous 
studies. PI- 450 (CYP1A1; 108330) and P3- 450 are 2 
members of the dioxin- inducible P450 gene family. 
Jaiswal et al. (1987) determined the cDNA (3,064 bp) and 
protein (515 residues; M(r) = 58,294) sequences of P3- 
450. They showed by study of somatic cell hybrids that 
both the P3- 450 and the PI- 450 loci reside on human 
chromosome 15. In the mouse and hamster, the 2 genes 
are located near the equivalent of the mannosephosphate 
isomerase (MPI) locus (OMIM Ref. No. 154550). The same 
may be true in man; MPI is located in the region 15q22- 
qter. The 2 CYP1 genes are within 25 kb of each other and 
probably are not separated by other genes (Nebert, 1988). 
The enzyme involved in O- deethylation of phenacetin is 1 
of 9 forms of cytochrome P- 450 that have been purified 
to electrophoretic homogeneity from human liver micro- 
somes (Guengerich et al., 1986). Phenacetin O- deethy- 
lase differs from another cytochrome P- 450 enzyme that 



shows genetic polymorphism, debrisoquine 4- hydroxy- 
lase (OMIM Ref. No. 124030), in molecular mass, amino 
acid composition, catalytic activity, and immunochemical 
properties. Butler et al. (1989) reviewed the evidence that 
phenacetin O- deethylase, otherwise known as P450(PA), 
is the product of the CYP1A2 gene. Devonshire et al. 
(1983) demonstrated a genetic polymorphism for 
phenacetin O- deethylation, with 5 to 10% of the popula- 
tion deficient in this activity. Cigarette smoking has been 
shown to increase microsomal phenacetin O- deethylase 
activity (Sesardic et al., 1988). Butler et al. (1989) reported 
that human hepatic microsomal caffeine 3- demethyla- 
tion, the initial major step in caffeine biotransformation in 
humans, is selectively catalyzed by this cytochrome P- 
450. Estimation of caffeine 3- demethylation activity in 
humans may be useful in the characterization of arylamine 
N- oxidation phenotypes and in the assessment of 
whether or not the hepatic levels of this cytochrome, as 
affected by environmental or genetic factors, contribute to 
interindividual differences in susceptibility to arylamine- 
induced cancers. Smokers have been demonstrated to 
have increased rates of caffeine disposition, with plasma 
half lives one- half that of nonsmokers. Furthermore, 



rates of caffeine metabolism vary between individuals, as 
caffeine half- life values ranging from 1.5 to 9.5 hours 
have been reported. Buters et al. (1996) showed that in 
mice the clearance of caffeine is determined primarily by 
CYP1A2. 

[2031] 

[2032] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2033] Butler, M. A.; Iwasaki, M.; Guengerich, F. P.; Kadlubar, F. F. 
: Human cytochrome P- 450(PA) (P- 450IA2), the 
phenacetin 0- deethylase, is primarily responsible for the 
hepatic 3- demethylation of caffeine and N- oxidation of 
carcinogenic arylamines. Proc. Nat. Acad. Sci. 86: 7696- 
7700, 1989. ; and 

[2034] Christiansen, L; Bygum, A.; Jensen, A.; Thomsen, K.; 

Brandrup, F.; Horder, M.; Petersen, N. E. : Association be- 
tween CYP1A2 polymorphism and susceptibility to por- 
phyria cutanea tarda. 

[2035] Further studies establishing the function and utilities of 
CYP1A2 are found in John Hopkins OMIM database record 
ID 124060, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cytochrome 



p450, subfamily iib (phenobarbital-inducible), polypeptide 
6 (CYP2B6, Accession NM_000767.3) is another GAM 30 
target gene, herein designated TARGET GENE. CYP2B6 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by CYP2B6, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CYP2B6 BINDING SITE, designated SEQ ID: 19432, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2036] Another function of GAM30 is therefore inhibition of Cy- 
tochrome p450, subfamily iib (phenobarbital-inducible), 
polypeptide 6 (CYP2B6, Accession NM_000767.3), a gene 
which oxidizes a variety of structurally unrelated com- 
pounds, including steroids, fatty acids, and xenobiotics. 
Accordingly, utilities of GAM30 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CYP2B6. 

[2037] The function of CYP2B6 has been established by previous 
studies. Thum and Borlak (2000) investigated the gene 
expression of major human cytochrome P450 genes in 
various regions of explanted hearts from 6 patients with 



dilated cardiomyopathy and 1 with transposition of the 
arterial trunk and 2 samples of normal heart. mRNA for 
cytochrome 2B6 was predominantly expressed in the right 
ventricle. A strong correlation between tissue- specific 
gene expression and enzyme activity was found. Thum 
and Borlak (2000) concluded that their findings showed 
that expression of genes for cytochrome P450 monoox- 
genases and verapamil metabolism are found predomi- 
nantly in the right side of the heart, and suggested that 
this observation may explain the lack of efficacy of certain 
cardioselective drugs. Using a cloned cDNA that codes for 
a human ortholog of the phenobarbital- inducible cy- 
tochrome P450IIB subfamily in rodents, Santisteban et al. 
(1988) localized the CYP2B gene family to 19cen- ql3.3 
by Southern blot hybridization to DNA extracted from a 
panel of human- rodent somatic cell hybrids. Miles et al. 
(1988) established the chromosomal localization of the 
CYP2B gene subfamily to be 19ql2- ql3.2, close to the 
location of CYP2A (OMIM Ref. No. 123960), by Southern 
blot analysis of human- rodent somatic cell hybrids. 

[2038] 

[2039] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[ 204 °] Santisteban, I.; Povey, S.; Shephard, E. A.; Phillips, I. R. : 
The major phenobarbital- inducible cytochrome P- 450 
gene subfamily (P450IIB) mapped to the long arm of hu- 
man chromosome 19. Ann. Hum. Genet. 52: 129- 135, 
1988. ; and 

[2041] Thum, T.; Borlak, J. : Gene expression in distinct regions 
of the heart. Lancet 355: 979- 983, 2000. 

[2042] Further studies establishing the function and utilities of 
CYP2B6 are found in John Hopkins OMIM database record 
ID 605059, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Debranching 
enzyme homolog 1 (s. cerevisiae) (DBR1, Accession 
NM_016216.1) is another GAM 30 target gene, herein des- 
ignated TARGET GENE. DBR1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by DBR1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DBR1 BINDING SITE, designated 
SEQ ID: 13 182, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2043] Another function of GAM30 is therefore inhibition of De- 



branching enzyme homolog 1 (s. cerevisiae) (DBR1, Ac- 
cession NM_016216.1) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DBR1. 

[2044] DCOHM (Accession NM.032151.2) is another GAM 30 tar- 
get gene, herein designated TARGET GENE. DCOHM BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by DCOHM, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of DCOHM 
BINDING SITE, designated SEQ ID:5214, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 

[2045] Another function of GAM30 is therefore inhibition of 

DCOHM (Accession NM_032151.2) . Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DCOHM. 

[2046] DKFZP434C212 (Accession XM.044 196.4) is another 

GAM30 target gene, herein designated TARGET GENE. DK- 
FZP434C212 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by DK- 
FZP434C212, corresponding to a target binding site such 



as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434C212 BINDING SITE, des- 
ignated SEQ ID: 19580, to the nucleotide sequence of 
GAM30 RNA, herein designated GAM RNA, also designated 
SEQID:346. 

[2047] Another function of GAM30 is therefore inhibition of DK- 
FZP434C212 (Accession XM.044196.4) . Accordingly, util- 
ities of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434C212. 

[2048] DKFZp761N1114 (Accession XM.086327.6) is another 

GAM30 target gene, herein designated TARGET GENE. DK- 
FZp761N1114 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by DK- 
FZp761N1114, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp761N1114 BINDING SITE, 
designated SEQ ID: 1969, to the nucleotide sequence of 
GAM30 RNA, herein designated GAM RNA, also designated 
SEQID:346. 

[2049] Another function of GAM30 is therefore inhibition of DK- 



FZp761N1114 (Accession XM.086327.6) . Accordingly, 
utilities of GAM30 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761N1114. 

[2050] Desmocollin 3 (DSC3, Accession NM.001941.2) is another 
GAM30 target gene, herein designated TARGET GENE. 
DSC3 BINDING SITE is a target binding site found in the 3^ 
untranslated region of multiple transcripts of mRNA en- 
coded by DSC3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DSC3 BINDING SITE, designated 
SEQ ID: 17152, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2051] Another function of GAM30 is therefore inhibition of 

Desmocollin 3 (DSC3, Accession NM_001941.2), a gene 
which is a component of intercellular desmosome junc- 
tions. Accordingly, utilities of GAM30 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with DSC3. 

[2052] The function of DSC3 has been established by previous 
studies. From a bladder carcinoma cell line cDNA library, 
Kawamura et al. (1994) cloned a human cDNA encoding 



for a novel transmembrane protein. Sequence analysis re- 
vealed an open reading frame of 2,691 bp encoding a 
protein of 896 amino acids. Sequence comparisons 
showed significant homology to desmocollins, intercellu- 
lar adhesion molecules belonging to the cadherin super- 
family. The protein consisted of a signal peptide of 30 
amino acids, a precursor segment of 105 amino acids, 
and a mature protein of 761 amino acids. Antibodies rec- 
ognizing the predicted mature adhesion molecule of the 
protein stained antigens along the cell boundaries of nor- 
mal human keratinocytes resembling the pattern of 
desmosome localization. Kawamura et al. (1994) con- 
cluded that the clone represented a new member of the 
desmocollin family and tentatively referred to it as 
desmocollin type 4. King et al. (1995) used the designa- 
tion DSC3 for a gene encoding a desmocollin present in 
human foreskin epidermis and stated that the gene is 
identical to that encoding the desmocollin isolated from a 
bladder carcinoma cell line and called DSC4 by Kawamura 
et al. (1994). They likewise mapped the gene to chromo- 
some 18 by PCR analysis of rodent/human somatic cell 
hybrids. They stated that the cDNA sequence showed 67% 
amino acid identity with the original human desmocollin, 



designated DSC2, and 52% amino acid identity with DSC1. 
By in situ hybridization studies, they showed that DSC1 
was not present in any of the nonkeratinizing human ep- 
ithelia, such as buccal mucosa, cervix, and esophagus, 
whereas all these internal epithelia expressed DSC2 and 
DSC3 and were present in most of the living layers of tis- 
sues, including the basal layers. 

[2053] 

[2054] pull details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2055] Kawamura, K.; Watanabe, K.; Suzuki, T.; Yamakawa, T.; 

Kamiyama, T.; Nakagawa, H.; Tsurufuji, S. : cDNA cloning 
and expression of a novel human desmocollin. J. Biol. 
Chem. 269: 26295- 26302, 1994. ; and 

[2056] King, I. A.; Sullivan, K. H.; Bennett, R., Jr.; Buxton, R. S. : 

The desmocollins of human foreskin epidermis: identifica- 
tion and chromosomal assignment of a third gene and ex- 
pression p. 

[2057] Further studies establishing the function and utilities of 
DSC3 are found in John Hopkins OMIM database record ID 
600271, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Ecotropic viral inte- 



gration site 5 (EVI5, Accession NM_005665.2) is another 
GAM30 target gene, herein designated TARGET GENE. EVI5 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by EVI5, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of EVI5 
BINDING SITE, designated SEQ ID: 12844, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 
[2058] Another function of GAM30 is therefore inhibition of 
Ecotropic viral integration site 5 (EVI5, Accession 
NM.005665.2) . Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EVI5. 



[2059] Fasciculation and elongation protein zeta 1 (zygin i) (FEZ1, 
Accession NM_005 103.3) is another GAM30 target gene, 
herein designated TARGET GENE. FEZ1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by FEZ1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FEZ1 BINDING SITE, designated SEQ ID: 14745, to the nu- 
cleotide sequence of GAM30 RNA, herein designated GAM 
RNA, also designated SEQ ID:346. 

[2060] Another function of GAM30 is therefore inhibition of Fas- 
ciculation and elongation protein zeta 1 (zygin i) (FEZ1, 
Accession NM_005 103.3), a gene which Zygin 1; may have 
a role in axonal outgrowth; has similarity to C. elegans 
UNC- 76. Accordingly, utilities of GAM30 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with FEZ1. 

[2061] The function of FEZ1 has been established by previous 

studies. Ishii et al. (1999) positionally cloned and charac- 
terized the FEZ1/LZTS1 (leucine zipper, putative tumor 
suppressor- 1) gene at 8p22, a region that is lost in many 
tumors, including prostate, breast, head and neck, 



esophageal, and urinary bladder carcinomas. The pre- 
dicted FEZ1 protein contained a leucine- zipper region 
with similarity to the DNA- binding domain of the cAMP- 
responsive activating transcription factor- 5 (OMIM Ref. 
No. 606398). Northern blot analysis revealed that FEZ2 is 
expressed almost ubiquitously in normal tissues, although 
expression is most abundant in testes. FEZ1 expression 
was undetectable in more than 60% of epithelial tumors, 
but FEZ1 mutations were found in primary esophageal 
cancers and in a prostate cancer cell line. Transcript anal- 
ysis from several FEZ1- expressing tumors revealed trun- 
cated mRNAs, including a frameshift. Alteration and inac- 
tivation of the FEZ1 gene may play a role in various human 
tumors. Ishii et al. (2001) showed that introduction of 
FEZ1/LZTS1 into FEZ1/LZTS1- negative cancer cells re- 
sulted in suppression of tumorigenicity and reduced cell 
growth with accumulation of cells at late S- G2/M stage of 
the cell cycle. Their data showed that FEZ1/LZTS1 inhibits 
cancer cell growth through regulation of mitosis, and that 
its alterations result in abnormal cell growth. Ishii et al. 
(1999) analyzed the nucleotide sequence of the FEZ1 gene 
open reading frame in 194 cancers, including 72 primary 
esophageal cancers. They found a point mutation in 2 pri- 



mary esophageal cancers and in a prostate cancer cell 
line. 

[2062] 

[2063] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2064] ishii, h.; Baffa, R.; Numata, S.- I.; Murakumo, Y.; Rattan, 
S.; Inoue, H.; Mori, M.; Fidanza, V.; Alder, H.; Croce, C. M. 
: The FEZ1 gene at chromosome 8p22 encodes a leucine- 
zipper protein, and its expression is altered in multiple 
human tumors. Proc. Nat. Acad. Sci. 96: 3928- 3933, 
1999. ; and 

[2065] ishjj, h.; Vecchione, A.; Murakumo, Y.; Baldassarre, C; 

Numata, S.; Trapasso, F.; Alder, H.; Baffa, R.; Croce, C. M. : 
FEZ1/LZTS1 gene at 8p22 suppresses cancer cell growth 
and regula. 

[2066] Further studies establishing the function and utilities of 
FEZ1 are found in John Hopkins OMIM database record ID 
606551, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.FLJIOlOl (Accession 
NM_024718.1) is another GAM30 target gene, herein des- 
ignated TARGET GENE. FLJ10101 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by FLJ10101, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of FLJ10101 BINDING SITE, des- 
ignated SEQ ID:8594, to the nucleotide sequence of 
GAM30 RNA, herein designated GAM RNA, also designated 
SEQID:346. 

[2067] Another function of GAM30 is therefore inhibition of 

FLJ10101 (Accession NM_024718.1) . Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10101. 

[2068] FLJ10232 (Accession NM.018033.1) is another GAM30 
target gene, herein designated TARGET GENE. FLJ10232 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ10232, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10232 BINDING SITE, designated SEQ ID:1399, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2069] Another function of GAM30 is therefore inhibition of 

FLJ10232 (Accession NM_018033.1) . Accordingly, utilities 



of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10232. 

[2070] FLJ10297 (Accession ) is another GAM 30 target gene, 

herein designated TARGET GENE. FLJ10297 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ10297, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ10297 
BINDING SITE, designated SEQ ID:2525, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 

[2071] Another function of GAM30 is therefore inhibition of 

FLJ10297 (Accession ) . Accordingly, utilities of GAM30 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ10297. 

[20 72 ] FLJ13072 (Accession XM.117117.2) is another GAM 30 
target gene, herein designated TARGET GENE. FLJ 13072 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ13072, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ13072 BINDING SITE, designated SEQ ID:17545, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2073] Another function of GAM30 is therefore inhibition of 

FLJ13072 (Accession XM.117117.2) . Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13072. 

[2074] FLJ13456 (Accession XM.038291.5) is another GAM 30 
target gene, herein designated TARGET GENE. FLJ 13456 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13456, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13456 BINDING SITE, designated SEQ ID:4252, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2075] Another function of GAM30 is therefore inhibition of 

FLJ13456 (Accession XM_038291.5) . Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13456. 

[2076] FLJ14803 (Accession NM.032842.1) is another GAM 30 
target gene, herein designated TARGET GENE. FLJ 14803 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14803, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14803 BINDING SITE, designated SEQ ID:9230, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2077] Another function of GAM30 is therefore inhibition of 

FLJ14803 (Accession NM_032842.1) . Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14803. 

[2078] FLJ20147 (Accession NM.017687.1) is another GAM30 
target gene, herein designated TARGET GENE. FLJ20147 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ20147, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20147 BINDING SITE, designated SEQ ID:1636, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2079] Another function of GAM30 is therefore inhibition of 



FLJ20147 (Accession NM_017687.1) . Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20147. 

[2080] FLJ20344 (Accession NM.017776.1) is another GAM 30 
target gene, herein designated TARGET GENE. FLJ20344 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ20344, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20344 BINDING SITE, designated SEQ ID:3352, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2081] Another function of GAM30 is therefore inhibition of 

FLJ20344 (Accession NM.017776.1) . Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20344. 

[2082] FLJ23024 (Accession NM_014150.1) is another GAM 30 
target gene, herein designated TARGET GENE. FLJ23024 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23024, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ23024 BINDING SITE, designated SEQ ID:13913, to the 
nucleotide sequence of CAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2083] Another function of GAM30 is therefore inhibition of 

FLJ23024 (Accession NM_014150.1) . Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23024. 

[2084] FLJ32894 (Accession NM.144667.1) is another GAM 30 
target gene, herein designated TARGET GENE. FLJ32894 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32894, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32894 BINDING SITE, designated SEQ ID:16385, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2085] Another function of GAM30 is therefore inhibition of 

FLJ32894 (Accession NM_144667.1) . Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32894. 

[2086] Fucosyltransferase 1 (galactoside 



2-alpha-l-fucosyltransferase, bombay phenotype in- 
cluded) (FUT1, Accession NM_000148.1) is another 
GAM30 target gene, herein designated TARGET GENE. 
FUT1 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by FUT1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FUT1 BINDING SITE, designated SEQ ID: 18831, to the nu- 
cleotide sequence of GAM30 RNA, herein designated GAM 
RNA, also designated SEQ ID:346. 
[2087] Another function of GAM30 is therefore inhibition of Fu- 
cosyltransferase 1 (galactoside 
2-alpha-l-fucosyltransferase, bombay phenotype in- 
cluded) (FUT1, Accession NM_000148.1) . Accordingly, 
utilities of GAM30 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with FUT1. 

[2088] GMPPB (Accession NM_02 1971.1) is another GAM 30 target 
gene, herein designated TARGET GENE. GMPPB BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by 
GMPPB, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GMPPB BINDING SITE, designated 
SEQ ID:4133, to the nucleotide sequence of GAM 30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2089] Another function of GAM30 is therefore inhibition of 

GMPPB (Accession NM_021971.1) . Accordingly, utilities of 
GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GMPPB. 

[2090] Glycoprotein v (platelet) (GP5, Accession NM_004488.1) is 
another GAM30 target gene, herein designated TARGET 
GENE. GP5 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by GP5, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GP5 BINDING SITE, designated SEQ ID: 17377, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2091] Another function of GAM30 is therefore inhibition of Gly- 
coprotein v (platelet) (GP5, Accession NM_004488.1) . Ac- 
cordingly, utilities of GAM30 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with GP5. 

[2092] q protein-coupled receptor 81 (GPR81, Accession 

NM_032554.2) is another GAM30 target gene, herein des- 
ignated TARGET GENE. GPR81 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by GPR81, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR81 BINDING SITE, designated 
SEQ ID: 10820, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2093] Another function of GAM30 is therefore inhibition of G 
protein-coupled receptor 81 (GPR81, Accession 
NM_032554.2) . Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR81. 

[2094] interferon (alpha, beta and omega) receptor 2 (IFNAR2, 
Accession NM_000874.2) is another GAM30 target gene, 
herein designated TARGET GENE. IFNAR2 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by IFNAR2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of IFNAR2 BINDING 
SITE, designated SEQ ID:15858, to the nucleotide se- 
quence of GAM30 RNA, herein designated GAM RNA, also 
designated SEQ ID:346. 

[2095] Another function of GAM30 is therefore inhibition of In- 
terferon (alpha, beta and omega) receptor 2 (IFNAR2, Ac- 
cession NM_000874.2), a gene which is a receptor for in- 
terferons alpha and beta. Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with IFNAR2. 

[2096] The function of IFNAR2 has been established by previous 
studies. Alpha- type antiviral protein is a factor, presum- 
ably protein in nature, that mediates specific interferon 
inhibition of virus replication. According to studies of 
mouse- man hybrid clones, the locus determining this 
protein is carried on chromosome 21 (Tan et al., 1973). 
Tan et al. (1974) made observations of dosage effect in 
monosomy- 21 and trisomy- 21 cells which supported 
assignment of the locus to chromosome 21. This charac- 
ter was also called interferon sensitivity (IS). Chany et al. 
(1975) showed that trisomy- 21 cells have increased in- 
terferon sensitivity. Trisomy- 16 cells have reduced sensi- 
tivity. This might suggest the presence on chromosome 



16 of a regulator of mouse antiviral protein. Reve et al. 
(1976) showed that antibody to a cell surface component 
coded by human chromosome 21 inhibited the action of 
interferon. This suggested that antiviral protein is an in- 
terferon receptor. See 147570, 147640, 147660 for a dis- 
cussion of the gamma, beta, and alpha interferons, re- 
spectively. De Clercq et al. (1976) concluded that it is not 
a cell membrane receptor for interferon that is encoded by 
chromosome 21 Raziuddin et al. (1984) showed that the 
receptors for alpha- and beta- interferons are specified 
by chromosome 21. It was presumed that separate genes 
encoded the alpha- and beta- interferon receptors. 
Novick et al. (1994) described a universal ligand- binding 
receptor for human interferons alpha and interferon beta. 
Sarkar and Gupta (1984) showed that gamma- interferon 
binds to a separate receptor that is carried by WISH cells 
(a human amnion cell line). The gene for the receptor was 
designated also IFNAR. Langer et al. (1990) sublocalized 
the IFNAR gene to 21q22.1- q22.2 by hybridization of 
(32)P- labeled recombinant interferon- alpha/beta recep- 
tor with human- hamster somatic cell hybrids containing 
various fragments of human chromosome 21. By in situ 
hybridization, Lutfalla et al. (1990) refined the assignment 



to 21q22.1. Lutfalla et al. (1992) further refined the local- 
ization by pulsed field gel electrophoresis and its linkage 
to adjacent markers. They compared the exon structure of 
the IFNAR gene with that of the genes for receptors of the 
cytokine/growth hormone/prolactin/interferon receptor 
family and concluded that they have a common origin and 
have diverged from the immunoglobulin superfamily with 
which they share a common ancestor. Cellular responses 
to cytokines involve cross- communication through their 
respective receptors. The IFNs alpha, beta, and gamma 
mediate innate immune responses to viral infection 
through IFNAR1/IFNAR2 (OMIM Ref. No. 602376) for IFNA 
and IFNB, and IFNGR1 (OMIM Ref. No. 107470)/IFNGR2 
(OMIM Ref. No. 147569) for IFNC. Stimulation of these re- 
ceptors activates Janus protein kinases (e.g.JAKl, 
147795 and JAK2, 147796), which leads to the tyrosine 
phosphorylation of STAT1 (OMIM Ref. No. 600555) and 
STAT2 (OMIM Ref. No. 600556). Although the IFN recep- 
tors are expressed at low levels in cells, they may be clus- 
tered in the cell membrane to permit efficient signal 
transduction. Using mouse embryonic fibroblasts (MEFs) 
from IFNAR1- and IFNGR1- deficient mice, Takaoka et al. 
(2000) observed that the STAT1- mediated DNA- binding 



activity and the antiviral response to IFNG in IFNAR- null 
MEFs but not to IFNA in IFNGR- null MEFs are impaired. 
Restoration of the IFNG response requires constitutive 
subthreshold IFNA/IFNB signaling and an intact IFNAR1 
capable of interacting with STAT1 after tyrosine phospho- 
rylation. Immunoblot analysis showed that IFNAR1 coim- 
munoprecipitated with the nonligand- binding compo- 
nent, IFNGR2, of the IFNGR complex in wildtype MEFs but 
less well in IFNB- null MEFs. Immunoblot analysis also 
demonstrated that the IFN receptor components are ex- 
clusively localized in the caveolar membrane fractions (see 
OMIM Ref. No. CAV1; 601047) where there is a concentra- 
tion of cytoplasmically oriented signaling molecules. 

[2097] 

[2098] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2099] Takaoka, A.; Mitani, Y.; Suemori, H.; Sato, M.; Yokochi, T.; 
Noguchi, S.; Tanaka, N.; Taniguchi, T. : Cross talk between 
interferon- gamma and - alpha/beta signaling compo- 
nents in caveolar membrane domains. Science 288: 2357- 
2360, 2000. ; and 

[2100] Novick, D.; Cohen, B.; Rubinstein, M. : The human inter- 



feron alpha/beta receptor: characterization and molecular 
cloning. Cell 77: 391- 400, 1994. 

[2101] Further studies establishing the function and utilities of 
IFNAR2 are found in John Hopkins OMIM database record 
ID 602376, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.lL22R 
(Accession ) is another GAM30 target gene, herein desig- 
nated TARGET GENE. IL22R BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by IL22R, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IL22R BINDING SITE, designated 
SEQ ID:3063, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2102] Another function of GAM30 is therefore inhibition of 
IL22R (Accession ) . Accordingly, utilities of GAM30 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with IL22R. 

t 21 03] JM11 (Accession NM.033626.1) is another GAM 30 target 
gene, herein designated TARGET GENE. JM 11 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by JM11, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of JM11 BINDING 
SITE, designated SEQ ID: 19790, to the nucleotide se- 
quence of GAM30 RNA, herein designated GAM RNA, also 
designated SEQ ID:346. 

[2104] Another function of GAM30 is therefore inhibition of JM11 
(Accession NM.033626.1) . Accordingly, utilities of 
GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with JM11. 

t 21 05] KIAA0924 (Accession NM_014897.1) is another GAM30 
target gene, herein designated TARGET GENE. KIAA0924 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0924, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0924 BINDING SITE, designated SEQ ID:8885, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2106] Another function of GAM30 is therefore inhibition of 

KIAA0924 (Accession NM_014897.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
KIAA0924. 

[ 21 ° 7 ] KIAA0931 (Accession XM.041191.4) is another GAM 30 
target gene, herein designated TARGET GENE. KIAA0931 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0931, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0931 BINDING SITE, designated SEQ ID: 17048, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2108] Another function of GAM30 is therefore inhibition of 

KIAA0931 (Accession XM.041 191.4) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0931. 

t 2109 ] KIAA1028 (Accession ) is another GAM30 target gene, 

herein designated TARGET GENE. KIAA1028 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA1028, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of KIAA1028 
BINDING SITE, designated SEQ ID:7839, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 

[21 1 0] Another function of GAM30 is therefore inhibition of 

KIAA1028 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1028. 

t 21 1 1 ] KIAA1209 (Accession XM.027307.2) is another GAM 30 
target gene, herein designated TARGET GENE. KIAA1209 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1209, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1209 BINDING SITE, designated SEQ ID:11820, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

t 2112 ] Another function of GAM30 is therefore inhibition of 

KIAA1209 (Accession XM_027307.2) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1209. 



t 211 3] KIAA1443 (Accession NM_020834.1) is another GAM 30 
target gene, herein designated TARGET GENE. KIAA1443 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1443, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1443 BINDING SITE, designated SEQ ID:10360, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2114] Another function of GAM30 is therefore inhibition of 

KIAA1443 (Accession NM_020834.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1443. 

t 211 5] KIAA1530 (Accession XM.042661.5) is another GAM30 
target gene, herein designated TARGET GENE. KIAA1530 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1530, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1530 BINDING SITE, designated SEQ ID:10234, to the 



nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 
[21 1 6] Another function of GAM30 is therefore inhibition of 

KIAA1530 (Accession XM.042661.5) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1530. 

[2117] KIAA1615 (Accession NM_020951.1) is another GAM 30 
target gene, herein designated TARGET GENE. KIAA1615 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1615, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1615 BINDING SITE, designated SEQ ID:11333, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2118] Another function of GAM30 is therefore inhibition of 

KIAA1615 (Accession NM.020951.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1615. 

[2119] KIAA1671 (Accession XM.037809.3) is another GAM 30 



target gene, herein designated TARGET GENE. KIAA1671 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1671, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1671 BINDING SITE, designated SEQ ID:6380, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 
[2120] Another function of GAM30 is therefore inhibition of 

KIAA1671 (Accession XM_037809.3) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1671. 

[2121] KIAA1755 (Accession XM.028810.4) is another GAM30 
target gene, herein designated TARGET GENE. KIAA1755 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1755, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1755 BINDING SITE, designated SEQ ID:14311, to the 
nucleotide sequence of GAM30 RNA, herein designated 



GAM RNA, also designated SEQ ID:346. 
[2122] Another function of GAM30 is therefore inhibition of 

KIAA1755 (Accession XM.028810.4) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1755. 

[2123] KIAA1971 (Accession XM.058720.5) is another GAM 30 
target gene, herein designated TARGET GENE. KIAA1971 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1971, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1971 BINDING SITE, designated SEQ ID:16931, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2124] Another function of GAM30 is therefore inhibition of 

KIAA1971 (Accession XM_058720.5) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1971. 

[2125] Kynurenine 3-monooxygenase (kynurenine 

3-hydroxylase) (KMO, Accession NM_003679.1) is another 



GAM30 target gene, herein designated TARGET GENE. 
KMO BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by KMO, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KMO BINDING SITE, designated SEQ ID:4388, to the nu- 
cleotide sequence of GAM30 RNA, herein designated GAM 
RNA, also designated SEQ ID:346. 
[2126] Another function of GAM30 is therefore inhibition of 
Kynurenine 3-monooxygenase (kynurenine 
3-hydroxylase) (KMO, Accession NM_003679.1), a gene 
which may play a role in encephalic photoreception. Ac- 
cordingly, utilities of GAM30 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with KMO. 

[2127] The function of KMO has been established by previous 
studies. Kynurenine 3- monooxygenase (KMO; EC 
1.14.13.9) is an NADPH- dependent flavin monooxyge- 
nase that catalyzes the hydroxylation of the L- tryptophan 
metabolite L- kynurenine to form L- 3- hydroxy kynure- 
nine. By screening a human liver cDNA library with a par- 
tial Drosophila KMO cDNA, Alberati- Giani et al. (1997) 



isolated cDNAs encoding human KMO. The predicted 486- 
amino acid human protein shares 47% sequence identity 
with Drosophila KMO. When expressed in mammalian 
cells, recombinant human KMO exhibited kinetic proper- 
ties similar to those of the native human protein. Northern 
blot analysis revealed that human KMO is expressed as an 
approximately 2- kb mRNA in liver and placenta, and at 
lower levels in kidney. By comparing genomic and cDNA 
sequences, Halford et al. (2001) determined that the KMO 
gene contains at least 15 exons spanning approximately 
68 kb. By genomic sequence analysis, Halford et al. (2001) 
determined that the KMO gene overlaps with the OPN3 
gene (OMIM Ref. No. 606695) on chromosome lq43 and 
that the 2 genes are transcribed from opposite strands. 

[2128] 

[2129] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2130] Alberati- Giani, D.; Cesura, A. M.; Broger, C; Warren, W. 
D.; Rover, S.; Malherbe, P. : Cloning and functional ex- 
pression of human kynurenine 3- monooxygenase. FEBS 
Lett. 410: 407- 412, 1997. ; and 

[2131] Halford, S.; Freedman, M. S.; Bellingham, J.; Inglis, S. L; 



Poopalasundaram, S.; Soni, B. C; Foster, R. C; Hunt, D. M. 
: Characterization of a novel human opsin gene with wide 
tissue. 

[2132] Further studies establishing the function and utilities of 
KMO are found in John Hopkins OMIM database record ID 
603538, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Leukocyte im- 
munoglobulin-like receptor, subfamily a (without tm do- 
main), member 3 (LILRA3, Accession NM_006865.1) is an- 
other GAM30 target gene, herein designated TARGET 
GENE. LILRA3 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
LILRA3, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LILRA3 BINDING SITE, designated 
SEQ ID:6616, to the nucleotide sequence of GAM 30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2133] Another function of GAM30 is therefore inhibition of 
Leukocyte immunoglobulin-like receptor, subfamily a 
(without tm domain), member 3 (LILRA3, Accession 
NM_006865.1) . Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with LILRA3. 

t 21 34] LOC112687 (Accession XM.053145.2) is another GAM 30 
target gene, herein designated TARGET GENE. LOC112687 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 12687, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC112687 BINDING SITE, designated SEQ ID:17001, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2135] Another function of GAM30 is therefore inhibition of 

LOC112687 (Accession XM.053145.2) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC112687. 

[2136] LOC112724 (Accession ) is another GAM30 target gene, 
herein designated TARGET GENE. LOC112724 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOCI 12724, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC112724 BINDING SITE, designated SEQ ID:18154, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2137] Another function of GAM30 is therefore inhibition of 

LOC112724 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC112724. 

[2138] LOC120114 (Accession ) is another GAM30 target gene, 
herein designated TARGET GENE. LOC120114 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC120114, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC120114 BINDING SITE, designated SEQ ID:3066, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2139] Another function of GAM30 is therefore inhibition of 

LOC120114 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC120114. 

t 214 0] LOC126669 (Accession XM.060121.4) is another GAM 30 
target gene, herein designated TARGET GENE. LOC126669 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC126669, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC126669 BINDING SITE, designated SEQ ID:2535, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 
[2141] Another function of GAM30 is therefore inhibition of 

LOC126669 (Accession XM.060121.4) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC126669. 

[2142] LOC130813 (Accession XM.065904.2) is another GAM 30 
target gene, herein designated TARGET GENE. LOC130813 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC130813, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC130813 BINDING SITE, designated SEQ ID:9431, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 



[2143] Another function of GAM30 is therefore inhibition of 

LOC130813 (Accession XM.065904.2) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC130813. 

[2144] LOC131308 (Accession ) is another GAM30 target gene, 
herein designated TARGET GENE. LOC131308 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC131308, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC131308 BINDING SITE, designated SEQ ID: 19649, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2145] Another function of GAM30 is therefore inhibition of 

LOC131308 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC131308. 

t 214 6] LOC144317 (Accession XM.084813.4) is another GAM 30 
target gene, herein designated TARGET GENE. LOC144317 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC144317, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144317 BINDING SITE, designated SEQ ID: 10860, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 
[2147] Another function of GAM30 is therefore inhibition of 

LOC144317 (Accession XM.084813.4) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144317. 

t 214 8] LOC144776 (Accession XM.084964.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC144776 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC144776, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144776 BINDING SITE, designated SEQ ID:12238, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2149] Another function of GAM30 is therefore inhibition of 

LOC144776 (Accession XM_084964.1) . Accordingly, utili- 



ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144776. 

t 21 50] LOC145725 (Accession XM.085211.7) is another GAM 30 
target gene, herein designated TARGET GENE. LOC145725 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC145725, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145725 BINDING SITE, designated SEQ ID:18697, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2151] Another function of GAM30 is therefore inhibition of 

LOC145725 (Accession XM_085211.7) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145725. 

t 21 52] LOC146894 (Accession NM.145273.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC146894 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146894, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146894 BINDING SITE, designated SEQ ID:2861, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 
[2153] Another function of GAM30 is therefore inhibition of 

LOC146894 (Accession NM.145273.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146894. 

[2154] LOC147660 (Accession ) is another GAM30 target gene, 
herein designated TARGET GENE. LOC147660 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC147660, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC147660 BINDING SITE, designated SEQ ID: 10444, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2155] Another function of GAM30 is therefore inhibition of 

LOC147660 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with LOC147660. 

t 21 56] LOC147817 (Accession XM.085903.2) is another GAM 30 
target gene, herein designated TARGET GENE. LOC147817 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC147817, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147817 BINDING SITE, designated SEQ ID:1405, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2157] Another function of GAM30 is therefore inhibition of 

LOC147817 (Accession XM_085903.2) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147817. 

t 21 58] LOC147841 (Accession XM.085924.6) is another GAM 30 
target gene, herein designated TARGET GENE. LOC147841 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC147841, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC147841 BINDING SITE, designated SEQ ID:9060, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 
[2159] Another function of GAM30 is therefore inhibition of 

LOC147841 (Accession XM.085924.6) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147841. 

t 21 60] LOC148137 (Accession NM.144692.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC148137 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148137, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148137 BINDING SITE, designated SEQ ID:4235, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2161] Another function of GAM30 is therefore inhibition of 

LOC148137 (Accession NM_144692.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148137. 



t 21 62] LOC149506 (Accession XM.097661.4) is another GAM 30 
target gene, herein designated TARGET GENE. LOC149506 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC149506, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149506 BINDING SITE, designated SEQ ID: 13 189, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2163] Another function of GAM30 is therefore inhibition of 

LOC149506 (Accession XM_097661.4) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149506. 

[2164] LOC149577 (Accession ) is another GAM30 target gene, 
herein designated TARGET GENE. LOC149577 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC149577, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC149577 BINDING SITE, designated SEQ ID:14550, to 



the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2165] Another function of GAM30 is therefore inhibition of 

LOC149577 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC149577. 

[2166] LOC150225 (Accession XM_097870.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC150225 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC150225, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150225 BINDING SITE, designated SEQ ID:4075, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2167] Another function of GAM30 is therefore inhibition of 

LOC150225 (Accession XM_097870.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150225. 

t 21 68] LOC150397 (Accession XM_086907.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC150397 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150397, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150397 BINDING SITE, designated SEQ ID:2564, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 
[2169] Another function of GAM30 is therefore inhibition of 

LOC150397 (Accession XM.086907.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150397. 

[2170] LOC150407 (Accession XM_086906.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC150407 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC150407, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150407 BINDING SITE, designated SEQ ID:7870, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 



t 2171 ] Another function of GAM30 is therefore inhibition of 

LOC150407 (Accession XM_086906.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150407. 

[2172] LOC151195 (Accession ) is another GAM30 target gene, 
herein designated TARGET GENE. LOC151195 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC151195, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC151195 BINDING SITE, designated SEQ ID:11539, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2173] Another function of GAM30 is therefore inhibition of 

LOC151195 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC151195. 

t 2174 ] LOC151201 (Accession XM_098021.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC151201 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC151201, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151201 BINDING SITE, designated SEQ ID:8212, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 
[2175] Another function of GAM30 is therefore inhibition of 

LOC151201 (Accession XM_098021.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151201. 

t 217 6] LOC151475 (Accession XM.098063.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC151475 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC151475, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151475 BINDING SITE, designated SEQ ID:9643, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2177] Another function of GAM30 is therefore inhibition of 

LOC151475 (Accession XM_098063.1) . Accordingly, utili- 



ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151475. 

[2178] LOC152220 (Accession ) is another GAM 30 target gene, 
herein designated TARGET GENE. LOC152220 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC152220, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC152220 BINDING SITE, designated SEQ ID:13105, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2179] Another function of GAM30 is therefore inhibition of 

LOC152220 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC152220. 

t 21 80] LOC152245 (Accession XM_098182.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC152245 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC152245, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC152245 BINDING SITE, designated SEQ ID:8742, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 
[2181] Another function of GAM30 is therefore inhibition of 

LOC152245 (Accession XM.098182.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152245. 

[2182] LOC152851 (Accession ) is another GAM30 target gene, 
herein designated TARGET GENE. LOC152851 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC152851, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC152851 BINDING SITE, designated SEQ ID:3475, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2183] Another function of GAM30 is therefore inhibition of 

LOC152851 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC152851. 



t 21 84] LOC153910 (Accession XM_087801.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC153910 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC153910, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153910 BINDING SITE, designated SEQ ID:18292, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2185] Another function of GAM30 is therefore inhibition of 

LOC153910 (Accession XM_087801.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153910. 

t 21 86] LOC154877 (Accession XM.098626.4) is another GAM 30 
target gene, herein designated TARGET GENE. LOC154877 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC154877, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154877 BINDING SITE, designated SEQ ID:19686, to 



the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 
[2187] Another function of GAM30 is therefore inhibition of 

LOC154877 (Accession XM.098626.4) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154877. 

[2188] LOC196264 (Accession XM.113683.2) is another GAM 30 
target gene, herein designated TARGET GENE. LOC196264 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC196264, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196264 BINDING SITE, designated SEQ ID: 1093, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2189] Another function of GAM30 is therefore inhibition of 

LOC196264 (Accession XM.113683.2) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196264. 

t 21 90] LOC199899 (Accession XM.117153.2) is another GAM 30 



target gene, herein designated TARGET GENE. LOC199899 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC199899, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199899 BINDING SITE, designated SEQ ID:3354, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 
[2191] Another function of GAM30 is therefore inhibition of 

LOC199899 (Accession XM.117153.2) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC199899. 

[2192] LOC199906 (Accession XM_114052.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC199906 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC199906, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199906 BINDING SITE, designated SEQ ID:4862, to 
the nucleotide sequence of GAM30 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:346. 
[2193] Another function of GAM30 is therefore inhibition of 

LOC199906 (Accession XM_114052.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC199906. 

[2194] LOC200316 (Accession ) is another GAM 30 target gene, 
herein designated TARGET GENE. LOC200316 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC200316, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC200316 BINDING SITE, designated SEQ ID:737, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2195] Another function of GAM30 is therefore inhibition of 

LOC200316 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC200316. 

[2196] LOC201294 (Accession XM_113950.4) is another GAM 30 
target gene, herein designated TARGET GENE. LOC201294 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC201294, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201294 BINDING SITE, designated SEQ ID:10229, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 
[2197] Another function of GAM30 is therefore inhibition of 

LOC201294 (Accession XM.113950.4) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201294. 

[2198] LOC203297 (Accession ) is another GAM30 target gene, 
herein designated TARGET GENE. LOC203297 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC203297, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC203297 BINDING SITE, designated SEQ ID:10855, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2199] Another function of GAM30 is therefore inhibition of 



LOC203297 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC203297. 

[2200] LQC2 1973 1 (Accession XM.167596.2) is another GAM 30 
target gene, herein designated TARGET GENE. LOC2 19731 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC2 19731, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19731 BINDING SITE, designated SEQ ID:6006, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2201] Another function of GAM30 is therefore inhibition of 

LOC2 19731 (Accession XM.167596.2) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC219731. 

[2202] LOC220074 (Accession NM_145309.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC220074 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC220074, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220074 BINDING SITE, designated SEQ ID: 18789, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 
[2203] Another function of GAM30 is therefore inhibition of 

LOC220074 (Accession NM.145309.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC220074. 

[2204] LOC220846 (Accession ) is another GAM30 target gene, 
herein designated TARGET GENE. LOC220846 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC220846, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC220846 BINDING SITE, designated SEQ ID:17037, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2205] Another function of GAM30 is therefore inhibition of 

LOC220846 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with LOC220846. 

[2206] LOC221035 (Accession XM.167640.4) is another GAM 30 
target gene, herein designated TARGET GENE. LOC221035 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221035, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221035 BINDING SITE, designated SEQ ID:10230, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2207] Another function of GAM30 is therefore inhibition of 

LOC221035 (Accession XM.167640.4) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221035. 

[2208] LOC221122 (Accession XM.167867.3) is another GAM 30 
target gene, herein designated TARGET GENE. LOC221122 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221122, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC221122 BINDING SITE, designated SEQ ID:8153, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 
[2209] Another function of GAM30 is therefore inhibition of 

LOC221122 (Accession XM.167867.3) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221122. 

[2210] LOC221271 (Accession ) is another GAM30 target gene, 
herein designated TARGET GENE. LOC221271 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC221271, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC221271 BINDING SITE, designated SEQ ID:11173, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

t 221 1 ] Another function of GAM30 is therefore inhibition of 

LOC221271 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC221271. 

t 2212 ] LOC221814 (Accession XM_168226.1) is another GAM 30 



target gene, herein designated TARGET GENE. LOC221814 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221814, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221814 BINDING SITE, designated SEQ ID:7134, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 
[2213] Another function of GAM30 is therefore inhibition of 

LOC221814 (Accession XM_168226.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221814. 

[2214] LOC221960 (Accession XM.165859.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC221960 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221960, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221960 BINDING SITE, designated SEQ ID:5655, to 
the nucleotide sequence of GAM30 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:346. 
[2215] Another function of GAM30 is therefore inhibition of 

LOC221960 (Accession XM_165859.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221960. 

[2216] LOC222070 (Accession ) is another GAM 30 target gene, 
herein designated TARGET GENE. LOC222070 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222070, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC222070 BINDING SITE, designated SEQ ID:3096, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2217] Another function of GAM30 is therefore inhibition of 

LOC222070 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC222070. 

[2218] LOC2 54082 (Accession ) is another GAM 30 target gene, 
herein designated TARGET GENE. LOC254082 BINDING 
SITE is a target binding site found in the 5 X untranslated 



region of mRNA encoded by LOC2 54082, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC254082 BINDING SITE, designated SEQ ID:6592, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2219] Another function of GAM30 is therefore inhibition of 

LOC254082 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC254082. 

[2220] LOC2 54381 (Accession ) is another GAM30 target gene, 
herein designated TARGET GENE. LOC254381 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC254381, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC254381 BINDING SITE, designated SEQ ID:5429, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2221] Another function of GAM30 is therefore inhibition of 

LOC254381 (Accession ) . Accordingly, utilities of GAM30 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC254381. 

[2222] LOC255196 (Accession ) is another GAM 30 target gene, 
herein designated TARGET GENE. LOC255196 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC255196, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC255196 BINDING SITE, designated SEQ ID:6253, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2223] Another function of GAM30 is therefore inhibition of 

LOC255196 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC255196. 

[2224] LOC2 56221 (Accession ) is another GAM30 target gene, 
herein designated TARGET GENE. LOC256221 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC256221, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC256221 BINDING SITE, designated SEQ ID:19801, to 
the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2225] Another function of GAM30 is therefore inhibition of 

LOC256221 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC256221. 

[2226] LOC257465 (Accession ) is another GAM30 target gene, 
herein designated TARGET GENE. LOC257465 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC257465, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC257465 BINDING SITE, designated SEQ ID:8329, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2227] Another function of GAM30 is therefore inhibition of 

LOC257465 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC257465. 

[2228] LOC51031 (Accession ) is another GAM30 target gene, 

herein designated TARGET GENE. LOC51031 BINDING SITE 



is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by LOC51031, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC51031 
BINDING SITE, designated SEQ ID:20151, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 

[2229] Another function of GAM30 is therefore inhibition of 

LOC51031 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC51031. 

[2230] LOC51336 (Accession NM.016646.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC51336 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC51336, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51336 BINDING SITE, designated SEQ ID:4139, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2231] Another function of GAM30 is therefore inhibition of 



LOC51336 (Accession NM_016646.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51336. 

[2232] LOC90155 (Accession ) is another GAM30 target gene, 

herein designated TARGET GENE. LOC90155 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC90155, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC90155 
BINDING SITE, designated SEQ ID:12504, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 

[2233] Another function of GAM30 is therefore inhibition of 

LOC90155 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC90155. 

[2234] LOC91661 (Accession NM.138372.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC91661 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91661, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91661 BINDING SITE, designated SEQ ID:3371, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 
[2235] Another function of GAM30 is therefore inhibition of 

LOC91661 (Accession NM.138372.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91661. 

[2236] LOC92148 (Accession XM.043 160.9) is another GAM30 
target gene, herein designated TARGET GENE. LOC92148 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC92148, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92148 BINDING SITE, designated SEQ ID: 14208, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2237] Another function of GAM30 is therefore inhibition of 

LOC92148 (Accession XM.043 160.9) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC92148. 

[2238] LOC92303 (Accession ) is another GAM30 target gene, 

herein designated TARGET GENE. LOC92303 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC92303, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC92303 
BINDING SITE, designated SEQ ID:16126, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 

[2239] Another function of GAM30 is therefore inhibition of 

LOC92303 (Accession ) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC92303. 

[2240] LOC93408 (Accession NM.138403.1) is another GAM 30 
target gene, herein designated TARGET GENE. LOC93408 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC93408, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



LOC93408 BINDING SITE, designated SEQ ID:3385, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 
[2241] Another function of GAM30 is therefore inhibition of 

LOC93408 (Accession NM_138403.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC93408. 

t 2242 ] Leukotriene b4 receptor (LTB4R, Accession NM_000752.1) 
is another GAM30 target gene, herein designated TARGET 
GENE. LTB4R BINDING SITE is a target binding site found 
in the 5' untranslated region of mRNA encoded by LTB4R, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LTB4R BINDING SITE, designated SEQ 
ID: 14766, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2243] Another function of GAM30 is therefore inhibition of 
Leukotriene b4 receptor (LTB4R, Accession 
NM_000752.1), a gene which may be the cardiac p2y re- 
ceptor involved in the regulation of cardiac muscle con- 
traction through modulation of I- type calcium currents. 



Accordingly, utilities of GAM30 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with LTB4R. 
[2244] The function of LTB4R has been established by previous 
studies. Yokomizo et al. (1997) found that the putative 
purinoceptor P2Y7 has a primary structure identical to 
that of a BLTR clone, HL- 5. To determine whether BLTR 
also functions as a purinoceptor, they established stable 
transformants of BLTR in glioma cells that possess negli- 
gible amounts of intrinsic purinoceptors. In these cells, up 
to 300 microM caused no change in intracellular calcium 
levels, but significant increases in the calcium concentra- 
tions were induced by exposure to 10 nanoM LTB4. These 
results were interpreted to indicate that this receptor is 
not a purinoceptor, but a BLTR By genomic sequence 
analysis, Kato et al. (2000) determined that BLT1 lacks 
TATA and CAAT elements but possesses a GC- rich se- 
quence in the promoter region. Luciferase reporter analy- 
sis showed that the region required for basal transcrip- 
tion, which is activated by SP1, is about 80 bp upstream 
from the initiator sequence. Southern blot analysis re- 
vealed that the CpG sites of the BLT1 promoter are highly 
methylated in cells not expressing BLT1, but are un- 



methylated in cells expressing BLT1. Kato et al. (2000) 
also found that the promoter region of BLT1 is localized 
within the open reading frame encoding BLT2 (OMIM Ref. 
No. 605773). 

[2245] 

[2246] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2247] Yokomizo, T.; Izumi, T.; Chang, K.; Takuwa, Y.; Shimizu, 
T. : A G- protein- coupled receptor for leukotriene B4 that 
mediates chemotaxis. Nature 387: 620- 624, 1997. ; and 

[2248] Kato, K.; Yokomizo, T.; Izumi, T.; Shimizu, T. : Cell- spe- 
cific transcriptional regulation of human leukotriene B4 
receptor gene. J. Exp. Med. 192: 413- 420, 2000. 

[2249] Further studies establishing the function and utilities of 
LTB4R are found in John Hopkins OMIM database record 
ID 601531, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Lymphocyte 
antigen 75 (LY75, Accession NM_002349.1) is another 
GAM30 target gene, herein designated TARGET GENE. 
LY75 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by LY75, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LY75 BINDING SITE, designated SEQ ID:5206, to the nu- 
cleotide sequence of GAM30 RNA, herein designated GAM 
RNA, also designated SEQ ID:346. 

[2250] Another function of GAM30 is therefore inhibition of Lym- 
phocyte antigen 75 (LY75, Accession NM_002349.1) . Ac- 
cordingly, utilities of GAM30 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with LY75. 

t 2251 ] Male germ cell-associated kinase (MAK, Accession 

NM.005906.2) is another GAM 30 target gene, herein des- 
ignated TARGET GENE. MAK BINDING SITE is a target bind- 
ing site found in the 3 N untranslated region of mRNA en- 
coded by MAK, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MAK BINDING SITE, designated 
SEQ ID: 12945, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2252] Another function of GAM30 is therefore inhibition of Male 
germ cell-associated kinase (MAK, Accession 
NM_005906.2), a gene which plays an important role in 



spermatogenesis. Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MAK. 
[2253] The function of MAK has been established by previous 
studies. Male germ cell- associated kinase is one of the 
protein kinases that was isolated by weak cross- hy- 
bridization with the v- ros (OMIM Ref. No. 165020) pro- 
tein kinase sequence (Matsushime et al., 1990). The gene 
encoding this kinase is expressed almost exclusively in 
testis, mainly in germ cells at and/or after the pachytene 
stage, as 66- and 60- kD proteins that form a distinct 
complex with cellular phosphoprotein p210. The p210 
protein is sufficiently phosphorylated in vitro by the MAK 
gene product at serine and threonine residues. These re- 
sults suggest that the MAK gene plays an important role 
in spermatogenesis. Using a panel of DNA samples from 
an interspecific cross, Taketo et al. (1994) mapped the 
Mak gene to mouse chromosome 13 in an area situated 
between 2 regions that are homologous with human chro- 
mosome 6p and chromosome 5. Taketo et al. (1994) 
stated that preliminary Southern analysis of DNA samples 
from a panel of mouse/human somatic cell hybrids 
showed concordant hybridization of the MAK gene and 



the R0S1 gene, previously mapped to 6q22 

[2254] 

[2255] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2256] Matsushime, H.; Jinno, A.; Takagi, N.; Shibuya, M. : A 

novel mammalian protein kinase gene (mak) is highly ex- 
pressed in testicular germ cells at and after meiosis. 
Molec. Cell. Biol. 10: 2261- 2268, 1990. ; and 

[2257] Taketo, M.; Jinno, A.; Yamaguchi, S.; Matushime, H.; 

Shibuya, M.; Seldin, M. F. : Mouse Mak gene for male germ 
cell- associated kinase maps to chromosome 13. Ge- 
nomics 19: 397- 398, 1994. 

[2258] Further studies establishing the function and utilities of 
MAK are found in John Hopkins OMIM database record ID 
154235, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. MCC10818 
(Accession NM_030568.2) is another CAM30 target gene, 
herein designated TARGET GENE. MGC10818 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MGC10818, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of MGC10818 
BINDING SITE, designated SEQ ID:6357, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 
[2259] Another function of GAM30 is therefore inhibition of 

MGC10818 (Accession NM.030568.2) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10818. 

[ 226 °] MGC5149 (Accession XM_05 1200.4) is another GAM30 
target gene, herein designated TARGET GENE. MGC5149 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC5149, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC5149 BINDING SITE, designated SEQ ID:1092, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2261] Another function of GAM30 is therefore inhibition of 

MGC5149 (Accession XM_051200.4) . Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC5149. 



[2262] MGC9912 (Accession NM_080664.1) is another GAM 30 
target gene, herein designated TARGET GENE. MGC9912 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC9912, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC9912 BINDING SITE, designated SEQ ID:12264, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2263] Another function of GAM30 is therefore inhibition of 

MGC9912 (Accession NM_080664.1) . Accordingly, utili- 
ties of GAM30 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC9912. 

[2264] Matrix metalloproteinase-like 1 (MMPL1, Accession ) is 
another GAM30 target gene, herein designated TARGET 
GENE. MMPL1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
MMPL1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MMPL1 BINDING SITE, designated 



SEQ ID:4015, to the nucleotide sequence of GAM 30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2265] Another function of GAM30 is therefore inhibition of Ma- 
trix metalloproteinase-like 1 (MMPL1, Accession ) . Ac- 
cordingly, utilities of GAM30 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with MMPL1. 

[2266] Myeloproliferative leukemia virus oncogene (MPL, Acces- 
sion NM_005373.1) is another GAM30 target gene, herein 
designated TARGET GENE. MPL BINDING SITE1 and MPL 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by MPL, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MPL BINDING 
SITE1 and MPL BINDING SITE2, designated SEQ ID:6226 
and SEQ ID: 17342 respectively, to the nucleotide se- 
quence of GAM30 RNA, herein designated GAM RNA, also 
designated SEQ ID:346. 

[2267] Another function of GAM30 is therefore inhibition of 

Myeloproliferative leukemia virus oncogene (MPL, Acces- 
sion NM_005373.1) . Accordingly, utilities of GAM30 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with MPL. 

[2268] Nuclear receptor coactivator 6 interacting protein 

(NCOA6IP, Accession NM.024831.5) is another GAM 30 
target gene, herein designated TARGET GENE. NCOA6IP 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by NCOA6IP, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NCOA6IP BINDING SITE, designated SEQ ID: 10449, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2269] Another function of GAM30 is therefore inhibition of Nu- 
clear receptor coactivator 6 interacting protein (NCOA6IP, 
Accession NM_024831.5) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NCOA6IP. 

[2270] mosip (Accession NM.015953.2) is another GAM30 target 
gene, herein designated TARGET GENE. NOSIP BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by NOSIP, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of NOSIP BIND- 
ING SITE, designated SEQ ID:12237, to the nucleotide se- 
quence of GAM30 RNA, herein designated GAM RNA, also 
designated SEQ ID:346. 

t 2271 ] Another function of GAM30 is therefore inhibition of 

NOSIP (Accession NM_015953.2) . Accordingly, utilities of 
GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NOSIP. 

[2272] 5'-nucleotidase, cytosolic ii (NT5C2, Accession 

NM_012229.2) is another GAM30 target gene, herein des- 
ignated TARGET GENE. NT5C2 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by NT5C2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NT5C2 BINDING SITE, designated 
SEQ ID: 13752, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2273] Another function of GAM30 is therefore inhibition of 
5-nucleotidase, cytosolic ii (NT5C2, Accession 
NM_012229.2) . Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NT5C2. 



t 2274 ] Protocadherin alpha 9 (PCDHA9, Accession NM_031857.1) 
is another GAM30 target gene, herein designated TARGET 
GENE. PCDHA9 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by PCDHA9, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PCDHA9 BIND- 
ING SITE, designated SEQ ID:1499, to the nucleotide se- 
quence of GAM30 RNA, herein designated GAM RNA, also 
designated SEQ ID:346. 

[2275] Another function of GAM30 is therefore inhibition of Pro- 
tocadherin alpha 9 (PCDHA9, Accession NM_031857.1), a 
gene which is a calcium- dependent cell- adhesion pro- 
tein. Accordingly, utilities of GAM30 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with PCDHA9. 

[2276] The function of PCDHA9 has been established by previous 
studies. Cadherins are calcium- dependent cell- cell ad- 
hesion molecules that mediate neural cell- cell interac- 
tions. Protocadherins constitute a subfamily of nonclassic 
cadherins. PCDHA9 is a member of the alpha cluster of 
protocadherin genes on 5q31. By screening a brain cDNA 



library for sequences with the potential to encode large 
proteins, Nagase et al. (1997) identified a cDNA encoding 
PCDHA9, which they termed KIAA0345. The deduced pro- 
tein has 842 amino acids. RT- PCR analysis detected 
strongest expression of KIAA0345 in kidney and testis, 
followed by brain, lung, pancreas, and ovary. 

[2277] 

[2278] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2279] Nagase, T.; Ishikawa, I.; Nakajima, D.; Ohira, M.; Seki, N.; 
Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; O'Hara, 
0. : Prediction of the coding sequences of unidentified 
human genes. VII. The complete sequences of 100 new 
cDNA clones from brain which can code for large proteins 
in vitro. DNA Res. 4: 141- 150, 1997. ; and 

[2280] Wu, Q.; Zhang, T.; Cheng, J.- F.; Kim, Y.; Crimwood, J.; 

SchmutzJ.; Dickson, M.; NoonanJ. P.; Zhang, M. Q.; My- 
ers, R. M.; Maniatis, T. : Comparative DNA sequence anal- 
ysis of mouse and. 

[2281] Further studies establishing the function and utilities of 
PCDHA9 are found in John Hopkins OMIM database record 
ID 606315, and in cited publications listed in Table 5, 



which are hereby incorporated by reference. Protocadherin 
beta 11 (PCDHB11, Accession NM.018931.2) is another 
GAM30 target gene, herein designated TARGET GENE. 
PCDHB11 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by 
PCDHB11, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PCDHB11 BINDING SITE, designated 
SEQ ID: 1970, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2282] Another function of GAM30 is therefore inhibition of Pro- 
tocadherin beta 11 (PCDHB11, Accession NM_018931.2) . 
Accordingly, utilities of GAM30 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PCDHB11. 

[2283] Phosducin-like (PDCL, Accession NM_005388.2) is an- 
other GAM30 target gene, herein designated TARGET 
GENE. PDCL BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PDCL, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of PDCL BINDING SITE, designated SEQ ID:13181, 
to the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2284] Another function of GAM30 is therefore inhibition of 

Phosducin-like (PDCL, Accession NM_005388.2), a gene 
which may regulate G- protein signaling and similar to 
phosducins. Accordingly, utilities of GAM30 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with PDCL. 

[2285] The function of PDCL has been established by previous 

studies. Phosducin- like protein (PDCL) is a putative mod- 
ulator of heterotrimeric G proteins. It was initially isolated 
as the product of an ethanol- responsive gene in neural 
cell cultures (Miles et al., 1993). PDCL shares extensive 
amino acid sequence homology with phosducin (PDC; 
171490), a phosphoprotein expressed in retina and pineal 
gland that inhibits several G protein- coupled signaling 
pathways by binding to the beta- gamma subunits of G 
proteins. By screening a human genomic library with a rat 
Pdcl cDNA, Thibault et al. (1999) isolated a partial PDCL 
genomic sequence. They also identified several PDCL 
ESTs. The authors derived the complete PDCL coding se- 
quence by aligning the genomic and EST sequences. The 



predicted 301- amino acid PDCL protein shows homology 
to areas of rat Pdc that contact G protein beta- gamma 
subunits. The N- terminal regions of human, rat, and 
Drosophila PDCL are highly homologous to each other, 
but show little homology to the N- terminal region of rat 
Pdc. By somatic cell hybrid analysis, Thibault et al. (1999) 
mapped the PDCL gene to chromosome 9. Using a radia- 
tion hybrid mapping panel, they found that the PDCL gene 
is linked to markers D9S1876 and D9S1674. 

[2286] 

[2287] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2288] Miles, M. F.; Barhite, S.; Sganga, M.; Elliott, M. : Phos- 
ducin- like protein: an ethanol- responsive potential 
modulator of guanine nucleotide- binding protein func- 
tion. Proc. Nat. Acad. Sci. 90: 10831- 10835, 1993. ; and 

[2289] Thibault, C; Wang, J. F.; Charnas, R.; Mirel, D.; Barhite, S.; 
Miles, M. F. : Cloning and characterization of the rat and 
human phosducin- like protein genes: structure, expres- 
sion and. 

[2290] Further studies establishing the function and utilities of 
PDCL are found in John Hopkins OMIM database record ID 



604421, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Polymerase (dna di- 
rected), epsilon 3 (pl7 subunit) (POLE3, Accession 
NM_017443.2) is another CAM30 target gene, herein des- 
ignated TARGET GENE. POLE3 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by POLE3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of POLE3 BINDING SITE, designated 
SEQ ID:11472, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2291] Another function of GAM30 is therefore inhibition of Poly- 
merase (dna directed), epsilon 3 (pl7 subunit) (POLE3, 
Accession NM_017443.2) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with POLE3. 

[2292] p ou domain, class 2, associating factor 1 (POU2AF1, Ac- 
cession NM_006235.1) is another GAM30 target gene, 
herein designated TARGET GENE. POU2AF1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by POU2AF1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of POU2AF1 
BINDING SITE, designated SEQ ID:1335, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 

[2293] Another function of GAM30 is therefore inhibition of Pou 
domain, class 2, associating factor 1 (POU2AF1, Accession 
NM_006235.1), a gene which is a transcriptional coactiva- 
tor that specifically associates with either octl or oct2 and 
therefore may be associated with A form of b- cell 
leukemia. Accordingly, utilities of GAM30 include diagno- 
sis, prevention and treatment of A form of b- cell 
leukemia, and of other diseases and clinical conditions 
associated with POU2AF1. 

[2294] The function of POU2AF1 has been established by previ- 
ous studies. POU domain proteins contain a bipartite 
DNA- binding domain divided by a flexible linker that en- 
ables them to adopt various monomer configurations on 
DNA. The versatility of POU protein operation is addition- 
ally conferred at the dimerization level. Tomilin et al. 
(2000) found that the POU dimer from the OCT1 gene 
formed on the palindromic OCT factor recognition ele- 
ment, or PORE (ATTTG AAATG C AAAT) , could recruit the 



transcriptional coactivator OBF1, whereas POU dimers 
formed on the consensus MORE (more PORE) 
(ATGCATATGCAT) or on MOREs from Ig heavy chain pro- 
moters (AT[G / A] [C/ A] ATATGCAA) failed to interact. An in- 
teraction with OBF1 was precluded since the same OCT1 
residues that form the MORE dimerization interface are 
also used for OBF1/OCT1 interactions on the PORE. These 
findings provided a paradigm of how specific POU dimer 
assemblies can differentially recruit a coregulatory activity 
with distinct transcriptional readouts. 
[2295] Animal model experiments lend further support to the 
function of POU2AF1. Schubart et al. (2001) noted that 
Oct2- deficient mice die at birth but have normal B- cell 
development and transcription of Ig genes. Obfl- defi- 
cient mice are viable with unaffected B- cell development 
in bone marrow and normal serum IgM but have reduced 
B- cell numbers in spleen and low serum IgG. By creating 
double knockout mice, Schubart et al. (2001) confirmed 
that B- cell development and Ig gene transcription can 
proceed normally without these B- cell specific factors. 
However, in these animals the mature B- cell pool was 
strongly reduced, suggesting that these factors play an 
important role in controlling the expansion and/or main- 



tenance of mature B cells. 

[2296] it is appreciated that the abovementioned animal model 
for POU2AF1 is acknowledged by those skilled in the art 
as a scientifically valid animal model, as can be further 
appreciated from the publications sited hereinbelow. 

[2297] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2298 ] Schubart, K.; Massa, S.; Schubart, D.; Corcoran, L M.; 
Rolink, A. C; Matthias, P. : B cell development and im- 
munoglobulin gene transcription in the absence of Oct- 2 
and OBF- 1. Nature Immun. 2: 69- 74, 2001. ; and 

t 22 "] Tomilin, A.; Remenyi, A.; Lins, K.; Bak, H.; Leidel, S.; 

Vriend, C; Wilmanns, M.; Scholer, H. R. : Synergism with 
the coactivator OBF- 1 (OCA- B, BOB- 1) is mediated by a 
specific POU dimer. 

[2300] Further studies establishing the function and utilities of 
POU2AF1 are found in John Hopkins OMIM database 
record ID 601206, and in cited publications listed in Table 
5, which are hereby incorporated by reference. PRO0365 
(Accession NM_014126.1) is another GAM30 target gene, 
herein designated TARGET GENE. PRO0365 BINDING SITE 
is a target binding site found in the 5^ untranslated re- 



gion of mRNA encoded by PRO0365, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PRO0365 
BINDING SITE, designated SEQ ID:7384, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 

[2301] Another function of GAM30 is therefore inhibition of 

PRO0365 (Accession NM_014126.1) . Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0365. 

[2302] Periaxin (PRX, Accession NM.020956.1) is another GAM 30 
target gene, herein designated TARGET GENE. PRX BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by PRX, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PRX BINDING 
SITE, designated SEQ ID:6453, to the nucleotide sequence 
of GAM30 RNA, herein designated GAM RNA, also desig- 
nated SEQID:346. 

[2303] Another function of GAM30 is therefore inhibition of Peri- 
axin (PRX, Accession NM_020956.1), a gene which seems 



to be required for maintenance of peripheral nerve myelin 
sheath, may have a role in axon- glial interactions, possi- 
bly by interacting with the cytoplasmic domains of integral 
membrane proteins such as myelin- associated glycopro- 
tein in the periaxonal regions of the Schwann cell plasma 
membrane, may have a role in the early phases of myelin 
deposition and therefore is associated with Dejerine- Sot- 
tas neuropathy, autosomal recessive. Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
Dejerine- Sottas neuropathy, autosomal recessive, and of 
other diseases and clinical conditions associated with PRX. 
[2304] The function of PRX has been established by previous 

studies. The periaxin gene (PRX) encodes 2 PDZ- domain 
proteins, L- and S- periaxin, that are required for mainte- 
nance of peripheral nerve myelin. The PDZ domain, which 
consists of a nearly 90- amino acid protein- binding motif 
that interacts with the C termini of plasma membrane 
proteins and with the cortical cytoskeleton, has been im- 
plicated in the assembly of signaling complexes at sites of 
cell- cell contact. By FISH and electronic PCR (Schuler, 
1997), Boerkoel et al. (2001) mapped the PRX gene be- 
tween D19S324 and D19S223 within a BAC on 19ql3.1- 
ql3.2, a position showing conserved synteny with mouse 



chromosome 7 where the Prx gene maps (Gillespie et al., 
1997). They pointed out that the interactions among L- 
periaxin, the cytoskeleton, and a membrane complex are 
reminiscent of the interactions among the proteins of the 
dystrophin- sarcoglycan complex (Cohn and Campbell, 
2000) and the signaling complexes organized by other 
PDZ domain proteins. They hypothesized that mutations 
in cytoskeletal and membrane proteins interacting with L- 
periaxin may also cause Charcot- Marie- Tooth disease or 
related neuropathies. In 3 unrelated patients with Dejer- 
ine- Sottas neuropathy (OMIM Ref. No. 145900), Boerkoel 
et al. (2001) identified recessive mutations in the PRX 
gene (605725.0001- 605725.004). They mapped reces- 
sive Dejerine- Sottas neuropathy to 19ql3.1- ql3.2, a re- 
gion associated with a severe autosomal recessive de- 
myelinating neuropathy in a Lebanese family reported by 
Delague et al. (2000) as Charcot- Marie- Tooth disease 
type 4F. 

[2305] Animal model experiments lend further support to the 
function of PRX. Confirming the necessity of periaxin for 
maintenance of the myelin sheath, Gillespie et al. (2000) 
demonstrated that Prx - /- mice ensheath and myelinate 
peripheral axons apparently normally but subsequently 



develop a severe demyelinating neuropathy associated 
with allodynia (pain from non- noxious stimuli) and hy- 
peralgesia (hypersensitivity to pain). 

[2306] it is appreciated that the abovementioned animal model 
for PRX is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[2307] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2308] Takashima, H.; Boerkoel, C. F.; Dejonghe, P.; Ceuterick, 
C; Martin, J.- J.; Voit, T.; Schroder, J.- M.; Williams, A.; 
Brophy, P. J.; Timmerman, V.; Lupski, J. R. : Periaxin muta- 
tions cause a broad spectrum of demyelinating neu- 
ropathies. Ann. Neurol. 51: 709- 715, 2002. ; and 

[2309] Boerkoel, C. F.; Takashima, H.; Stankiewicz, P.; Garcia, C. 
A.; Leber, S. M.; Rhee- Morris, L; Lupski, J. R. : Periaxin 
mutations cause recessive Dejerine- Sottas neuropathy. 
Am. J. Hum. 

[2310] Further studies establishing the function and utilities of 
PRX are found in John Hopkins OMIM database record ID 
605725, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Proteasome 



(prosome, macropain) 26s subunit, non-atpase, 9 (PSMD9, 
Accession NM_002813.3) is another GAM30 target gene, 
herein designated TARGET GENE. PSMD9 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by PSMD9, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PSMD9 BINDING 
SITE, designated SEQ ID:8316, to the nucleotide sequence 
of GAM30 RNA, herein designated GAM RNA, also desig- 
nated SEQID:346. 
[231 1] Another function of GAM30 is therefore inhibition of Pro- 
teasome (prosome, macropain) 26s subunit, non-atpase, 
9 (PSMD9, Accession NM_002813.3), a gene which acts as 
a regulatory subunit of the 26 proteasome. Accordingly, 
utilities of GAM30 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PSMD9. 

[2312] The function of PSMD9 has been established by previous 
studies. The 26S proteasome is a eukaryotic ATP- depen- 
dent protease that selectively degrades intracellular target 
proteins that are modified by the covalent attachment of 
ubiquitin. It is composed of a central catalytic 20S protea- 



some, which consists of a family of small proteins, and 2 
large regulatory modules, named PA700, which consist of 
approximately 20 heterogeneous proteins. A proteasomal 
modulator complex, composed of p27, p42, and p50 sub- 
units, stimulates the association of the 20S proteasome 
with PA700 to form the active 26S proteasome. Watanabe 
et al. (1998) cloned 2 distinct human brain cDNAs encod- 
ing p27, or PSMD9. Compared with the longer cDNA, the 
shorter cDNA has a 65- bp deletion near the 3- prime re- 
gion that results in a new inframe termination codon far- 
ther downstream. The longer cDNA encodes a deduced 
209- amino acid protein with a calculated molecular mass 
of 22,764 Da. The shorter cDNA encodes a deduced 223- 
amino acid protein with a calculated molecular mass of 
24,652 Da. The longer PSMD9 protein exhibits 36% se- 
quence identity with an S. cerevisiae protein, which the 
authors named NAS2 for 'non- ATPase subunit 2,' and 
31.9% identity with a C. elegans protein. Disruption of the 
yeast NAS2 gene did not affect cell viability or prolifera- 
tion. Watanabe et al. (1998) demonstrated that the PSMD9 
protein, along with the ATPase components TBP1 (PSMC3; 
186852) and p42 (PSMC6; 602708), associated with both 
the modulator complex and the 26S proteasome complex. 



Northern blot analysis detected an approximately 1.3- kb 
PSMD9 transcript in all tissues examined, with highest 
levels in liver and kidney. E12 and E47 (see OMIM Ref. No. 
TCF3; 147141), members of the ubiquitous E2A protein 
family, function with basic helix- loop- helix (bHLH) pro- 
teins to bind and transactivate promoters via conserved 
sequence elements known as E boxes. By yeast 2- hybrid 
screening of a rat insulinoma cell cDNA library using the 
bHLH domain- containing C terminus of E12 as bait, 
Thomas et al. (1999) obtained a cDNA encoding rat 
Bridge- 1. Sequence analysis predicted that the 222- 
amino acid Bridge- 1 protein shares 98% amino acid simi- 
larity with human PSMD9 over the first 184 amino acids 
but diverges in the C terminus Bridge- 1 contains a PDZ- 
like domain from amino acids 138 to 178, forming 3 beta 
sheets and 2 alpha helices. SDS- PACE analysis showed 
that Bridge- 1 is expressed as a 28- kD protein, close to 
the deduced value of 25 kD. Using Bridge- 1 cDNA as 
probe, Northern blot analysis detected a 1.0- kb tran- 
script in all rat and human tissues tested, with highest ex- 
pression in pancreas, testis, kidney, and liver. Immunocy- 
tochemistry assessment demonstrated predominant nu- 
clear localization of Bridge- 1, with lower levels in cyto- 



plasm. Immunoprecipitation analysis determined that 
anti- Bridge- 1 coimmunoprecipitates E12 or E12 and E47 
through their C- terminal bHLH domains, but only in the 
presence of the PDZ domain of Bridge- 1. CAT assays in- 
dicated that Bridge- 1 together with E12 or E47 coacti- 
vates insulin (OMIM Ref. No. 176730) promoter elements. 

[2313] 

[2314] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2315] Thomas, M. K.; Yao, K.- M.; Tenser, M. S.; Wong, G. C; 
Habener, J. F. : Bridge- 1, a novel PDZ- domain coactiva- 
tor of E2A- mediated regulation of insulin gene transcrip- 
tion. Molec. Cell. Biol. 19: 8492- 8504, 1999. ; and 

[2316] Watanabe, T. K.; Saito, A.; Suzuki, M.; Fujiwara, T.; Taka- 
hashi, E.; Slaughter, C. A.; DeMartino, C. N.; Hendil, K. B.; 
Chung, C. H.; Tanahashi, N.; Tanaka, K. : cDNA cloning 
and chara. 

[2317] Further studies establishing the function and utilities of 
PSMD9 are found in John Hopkins OMIM database record 
ID 603146, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Prostaglandin 
i2 (prostacyclin) synthase (PTCIS, Accession 



NM_000961.2) is another GAM 30 target gene, herein des- 
ignated TARGET GENE. PTGIS BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PTGIS, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PTGIS BINDING SITE, designated 
SEQ ID:701, to the nucleotide sequence of GAM 30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2318] Another function of GAM30 is therefore inhibition of 

Prostaglandin \2 (prostacyclin) synthase (PTGIS, Accession 
NM.000961.2), a gene which catalyzes the isomerization 
of prostaglandin h2 to prostacyclin (= prostaglandin i2). 
Accordingly, utilities of GAM30 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PTGIS. 

[2319] The function of PTGIS has been established by previous 
studies. Yokoyama et al. (1996) demonstrated that the 
prostacyclin synthase gene, which they symbolized PTGIS, 
consists of 10 exons spanning approximately 60 kb. All 
the splice donor and acceptor sites conformed to the GT/ 
AG rule. The major product of the primer extension analy- 
sis suggested that the transcription of the gene started 



from the positions around 49 bp upstream of the transla- 
tion initiation codon. By fluorescence in situ hybridization, 
they demonstrated that the gene is located at 20q 13.11- 
ql3.13. Prostacyclin (also known as prostaglandin 12) is a 
potent vasodilator and inhibitor of platelet aggregation. 
The enzyme prostacyclin synthase (EC 5.3.99.4) catalyzes 
the isomerization of prostaglandin H2 (PGH2) to prostacy- 
clin. Wang and Chen (1996) noted that although it has ab- 
sorbance spectral features characteristic of the cy- 
tochrome P450s, PGIS has no monooxygenase activity and 
does not require an external source of electrons to initiate 
its enzyme reaction. Prostacyclin synthase is the single 
member of family 8 of the cytochrome P450 superfamily 
(Nelson et al., 1996). 

[2320] 

[2321] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2322] Wang, L- H.; Chen, L. : Organization of the gene encod- 
ing human prostacyclin synthase. Biochem. Biophys. Res. 
Commun. 226: 631- 637, 1996. ; and 

[2323] Yokoyama, C; Yabuki, T.; Inoue, H.; Tone, Y.; Hara, S.; 
Hatae, T.; Nagata, M.; Takahashi, E.- I.; Tanabe, T. : Hu- 



man gene encoding prostacyclin synthase (PTGIS): ge- 
nomic organization, ch. 

[2324] Further studies establishing the function and utilities of 

PTGIS are found in John Hopkins OMIM database record ID 
601699, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Rabl4, member ras 
oncogene family (RAB14, Accession NM.016322.2) is an- 
other GAM30 target gene, herein designated TARGET 
GENE. RAB14 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by RAB14, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RAB14 BINDING SITE, designated SEQ 
ID: 14594, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2325] Another function of GAM30 is therefore inhibition of 

Rabl4, member ras oncogene family (RAB14, Accession 
NM_016322.2) . Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB14. 

[2326] Rab33b, member ras oncogene family (RAB33B, Accession 
NM_031296.1) is another GAM30 target gene, herein des- 



ignated TARGET GENE. RAB33B BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by RAB33B, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of RAB33B BINDING SITE, desig- 
nated SEQ ID:8204, to the nucleotide sequence of GAM 30 
RNA, herein designated GAM RNA, also designated SEQ 
ID:346. 

[2327] Another function of GAM30 is therefore inhibition of 

Rab33b, member ras oncogene family (RAB33B, Accession 
NM.031296.1) . Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB33B. 

[2328] RAP140 (Accession NM.015224.1) is another GAM30 tar- 
get gene, herein designated TARGET GENE. RAP140 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by RAP140, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RAP140 
BINDING SITE, designated SEQ ID:7259, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 



also designated SEQ ID:346. 

[2329] Another function of GAM30 is therefore inhibition of 

RAP140 (Accession NM_015224.1) . Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RAP140. 

[2330] Rj n g finger protein (c3hc4 type) 8 (RNF8, Accession 

NM_003958.1) is another GAM 30 target gene, herein des- 
ignated TARGET GENE. RNF8 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by RNF8, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RNF8 BINDING SITE, designated 
SEQ ID:9153, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2331] Another function of GAM30 is therefore inhibition of Ring 
finger protein (c3hc4 type) 8 (RNF8, Accession 
NM_003958.1) . Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RNF8. 

[2332] SCYA20 (Accession ) is another GAM30 target gene, herein 
designated TARGET GENE. SCYA20 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 



mRNA encoded by SCYA20, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SCYA20 BINDING 
SITE, designated SEQ ID:4575, to the nucleotide sequence 
of GAM30 RNA, herein designated GAM RNA, also desig- 
nated SEQID:346. 

[2333] Another function of GAM30 is therefore inhibition of 

SCYA20 (Accession ) . Accordingly, utilities of GAM30 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SCYA20. 

[2334] Spondyloepiphyseal dysplasia, late (SEDL, Accession 

NM_014563.1) is another GAM 30 target gene, herein des- 
ignated TARGET GENE. SEDL BINDING SITE1 and SEDL 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by SEDL, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SEDL BINDING 
SITE1 and SEDL BINDING SITE2, designated SEQ ID:8461 
and SEQ ID:7862 respectively, to the nucleotide sequence 
of GAM30 RNA, herein designated GAM RNA, also desig- 
nated SEQID:346. 



[2335] Another function of GAM30 is therefore inhibition of 
Spondyloepiphyseal dysplasia, late (SEDL, Accession 
NM_014563.1), a gene which may play role in vesicular 
transport from endoplasmic reticulum to golgi. and there- 
fore may be associated with Spondyloepiphyseal dyspla- 
sia. Accordingly, utilities of GAM30 include diagnosis, 
prevention and treatment of Spondyloepiphyseal dyspla- 
sia, and of other diseases and clinical conditions associ- 
ated with SEDL. 

[2336] The function of SEDL has been established by previous 
studies. Gedeon et al. (2001) reviewed the spectrum of 
mutations found in 30 of 36 unrelated cases of X- linked 
SEDL ascertained from different ethnic populations. It 
brought the total number of different disease- associated 
mutations to 21 and showed that they were distributed 
throughout the SEDL gene. Four recurrent mutations ac- 
counted for 13 of the 30 (43%). Haplotype analyses and 
the diverse ethnic origins of the patients supported recur- 
rent mutations. Two patients with large deletions of SEDL 
exons were found, 1 with childhood onset of painful com- 
plications, the other relatively free of additional symp- 
toms. Since no clear genotype/phenotype correlation 
could be established, they concluded that the complete 



unaltered SEDL gene product is essential for normal bone 
growth. Christie et al. (2001) characterized the SEDL mu- 
tations in 4 unrelated spondyloepiphyseal dysplasia tarda 
kindreds of European origin. They identified 2 nonsense 
and 2 intragenic deletional frameshift mutations. The 
nonsense mutations occurred in exons 4 and 6. Both of 
the intragenic deletions, which were approximately 750 
and 1300 to 1445 bp in size, involved intron 5 and part of 
exon 6 and resulted in frameshifts that led to premature 
termination signals. 

[2337] 

[2338] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[2339] Christie, P. T.; Curley, A.; Nesbit, M. A.; Chapman, C; 

Genet, S.; Harper, P. S.; Keeling, S. L; Wilkie, A. O. M.; 

Winter, R. M.; Thakker, R. V. : Mutational analysis in X- 

linked spondyloepiphyseal dysplasia tarda. J. Clin. Endocr. 

Metab. 86: 3233- 3236, 2001. ; and 
[ 234 °] Gedeon, A. K.; Tiller, G. E.; Le Merrer, M.; Heuertz, S.; 

Tranebjaerg, L; Chitayat, D.; Robertson, S.; Glass, I. A.; 

Savarirayan, R.; Cole, W. G.; Rimoin, D. L; Kousseff, B. G.; 

Ohas. 



[2341] Further studies establishing the function and utilities of 
SEDL are found in John Hopkins OMIM database record ID 
300202, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Small edrk-rich fac- 
tor lb (centromeric) (SERF1B, Accession NM_022978.1) is 
another GAM30 target gene, herein designated TARGET 
GENE. SERF1B BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
SERF1B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SERF1B BINDING SITE, designated 
SEQ ID: 18696, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2342] Another function of GAM30 is therefore inhibition of Small 
edrk-rich factor lb (centromeric) (SERF1B, Accession 
NM_022978.1) . Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SERF1B. 

[2343] Ta n (sd) interrupting locus (SIL, Accession NM_003035.1) 
is another GAM30 target gene, herein designated TARGET 
GENE. SIL BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SIL, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SIL BINDING SITE, designated SEQ ID:14916, to the nu- 
cleotide sequence of GAM30 RNA, herein designated GAM 
RNA, also designated SEQ ID:346. 
[2344] Another function of GAM30 is therefore inhibition of Tall 
(scl) interrupting locus (SIL, Accession NM_003035.1), a 
gene which may be required for axial development and 
left- right specification and therefore may be associated 
with Prominent midline neural tube defects, abnormal 
left- right development. Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of Prominent 
midline neural tube defects, abnormal left- right develop- 
ment, and of other diseases and clinical conditions asso- 
ciated with SIL. 

[2345] The function of SIL has been established by previous 

studies. Apian et al. (1997) demonstrated that transgenic 
mice in which inappropriately expressed scl protein, 
driven by sil regulatory elements, developed aggressive T- 
cell malignancies in collaboration with a misexpressed 
LMOl (OMIM Ref. No. 186921) protein, thus recapitulating 
the situation seen in a subset of human T- cell ALL. Apian 



et al. (1997) also demonstrated that inappropriately ex- 
pressed scl can interfere with the development of other 
tissues derived from mesoderm. Finally, Apian et al. 
(1997) demonstrated that an scl construct lacking the scl 
transactivation domain collaborates with misexpressed 
LMOl, demonstrating that the scl transactivation domain 
is dispensable for oncogenesis, and supporting the hy- 
pothesis that the scl gene product exerts its oncogenic 
action through a dominant- negative mechanism. 
[2346] Animal model experiments lend further support to the 

function of SIL. Izraeli et al. (1999) disrupted the Sil gene 
in mouse by homologous recombination. Heterozygotes 
were normal but mutant homozygotes died in utero after 
embryonic day 10.5. Between embryonic days 7.5 and 8.5, 
striking developmental anomalies appeared in Sil - /- 
embryos. In addition to reduced size and limited develop- 
mental progress compared to wildtype embryos, Sil mu- 
tants displayed prominent midline neural tube defects. 
These included delay or failure of neural tube closure and 
holoprosencephaly (OMIM Ref. No. 236100). In addition, 
left- right development was abnormal. In heterozygous 
and wildtype embryos, the embryonic heart tube always 
loops to the right, whereas in Sil mutants the direction of 



heart looping is randomized. Nodal (OMIM Ref. No. 
601265), lefty- 2 (OMIM Ref. No. 603037) and Pitx2 
(OMIM Ref. No. 601542) are normally expressed only in 
the left lateral- plate mesoderm before heart looping, with 
continued expression of Pitx2 on the left side of the loop- 
ing heart tube. In contrast, Sil mutants showed bilaterally 
symmetric expression of nodal and Pitx2 at all stages ex- 
amined. For lefty- 2, most Sil - /- embryos also showed 
bilaterally symmetric expression. However, a small num- 
ber of mutants expressed lefty- 2 only on the right. Ex- 
pression of both Patched (OMIM Ref. No. 601309) and Glil 
(OMIM Ref. No. 165220) was greatly reduced in Sil - /- 
embryos. Shh (OMIM Ref. No. 600725) and Hnf3b (OMIM 
Ref. No. 600288) were expressed in the notochord of Sil 
mutants. However, the markedly reduced expression of 
their target genes indicated that Shh signaling in the mid- 
line may be blocked in Sil - /- embryos. Comparison with 
Shh mutant embryos, which have axial defects but normal 
cardiac looping, indicated that the consequences of ab- 
normal midline development for left- right patterning de- 
pend on the time of onset, duration, and severity of dis- 
ruption of the normal asymmetric patterns of expression 
of nodal, lefty- 2, and Pitx2. 



[2347] it j S appreciated that the abovementioned animal model 
for SIL is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[2348] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2349 ] Apian, P. D.; Jones, C. A.; Chervinsky, D. S.; Zhao, X.; 

Ellsworth, M.; Wu, C; McGuire, E. A.; Gross, K. W. : An scl 
gene product lacking the transactivation domain induces 
bony abnormalities and cooperates with LMOl to generate 
T- cell malignancies in transgenic mice. EMBOJ. 16: 
2408- 2419, 1997. ; and 

[2350] | zrae | ij s. ; Lowe, L. A.; Bertness, V. L; Good, D. J.; Dor- 
ward, D. W.; Kirsch, I. R.; Kuehn, M. R. : The SIL gene is re- 
quired for mouse embryonic axial development and left- 
right spec. 

[2351] Further studies establishing the function and utilities of 
SIL are found in John Hopkins OMIM database record ID 
181590, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Solute carrier family 
15 (oligopeptide transporter), member 1 (SLC15A1, Ac- 
cession NM_005073.1) is another GAM30 target gene, 



herein designated TARGET GENE. SLC15A1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by SLC15A1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SLC15A1 
BINDING SITE, designated SEQ ID:18389, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 

[2352] Another function of GAM30 is therefore inhibition of So- 
lute carrier family 15 (oligopeptide transporter), member 
1 (SLC15A1, Accession NM.005073.1), a gene which is a 
H(+)- coupled peptide transporter. Accordingly, utilities 
of GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SLC15A1. 

[2353] The function of SLC15A1 has been established by previ- 
ous studies. In mammalian small intestine, the proton- 
coupled peptide transporter is responsible for the absorp- 
tion of small peptides arising from digestion of dietary 
proteins. Fei et al. (1994) isolated a cDNA clone encoding 
a hydrogen ion/peptide cotransporter from a rabbit in- 
testinal cDNA library. Liang et al. (1995) screened a hu- 
man intestinal cDNA library with a probe derived from the 



rabbit cotransporter cDNA and identified a cDNA which, 
when expressed in HeLa cells or in Xenopus laevis 
oocytes, induced proton- dependent peptide transport 
activity. The predicted protein consisted of 708 amino 
acids with 12 membrane- spanning domains and 2 puta- 
tive sites for protein kinase C- dependent phosphoryla- 
tion. The cDNA- induced transport process accepted 
dipeptides, tripeptides, and amino beta- lactam antibi- 
otics as substrates, but could not transport free amino 
acids. The human cotransporter showed 81% identity and 
92% similarity to the rabbit cotransporter, but showed 
only a weak homology to the proton- coupled peptide 
transport proteins present in bacteria and yeast. By analy- 
sis of somatic cell hybrids and by isotopic in situ hy- 
bridization, Liang et al. (1995) mapped the human gene to 
13q33- q34. Adibi (1997) reviewed the biology and func- 
tion of the human intestinal oligopeptide transporter, 
which he symbolized PEPT1. Studies indicated that it 
transports dipeptides and tripeptides but not free amino 
acids or peptides with more than 3 amino acid residues 
and that its driving force for uphill transport requires pro- 
ton binding and presence of an inside- negative mem- 
brane potential. A membrane protein, HTP1, which ap- 



peared to be associated with the oligopeptide transporter, 
had also been cloned. Adibi (1997) pointed out the im- 
portance of the transporter in nutritional and pharmaco- 
logic therapies; for example, it has allowed the use of 
oligopeptides as a source of nitrogen for enteral feeding 
and the use of the oral route for delivery of pep- 
tidomimetic drugs such as beta- lactam antibiotics. 

[2354] 

[2355] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2356] Liang, R.; Fei, Y.- J.; Prasad, P. D.; Ramamoorthy, S.; Han, 
H.; Yang- Feng, T. L; Hediger, M. A.; Canapathy, V.; 
Leibach, F. H. : Human intestinal H(+)/peptide cotrans- 
porter: cloning, functional expression, and chromosomal 
localization. J. Biol. Chem. 270: 6456- 6463, 1995. ; and 

[2357] Adibi, S. A. : The oligopeptide transporter (Pept- 1) in hu- 
man intestine: biology and function. Gastroenterology 
113: 332- 340, 1997. 

[2358] Further studies establishing the function and utilities of 
SLC15A1 are found in John Hopkins OMIM database 
record ID 600544, and in cited publications listed in Table 
5, which are hereby incorporated by refer- 



ence.Synaptosomal-associated protein, 23kda (SNAP23, 
Accession NM_003825.2) is another GAM30 target gene, 
herein designated TARGET GENE. SNAP23 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by SNAP23, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SNAP23 BINDING SITE, designated SEQ ID: 12976, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2359] Another function of GAM30 is therefore inhibition of 

Synaptosomal-associated protein, 23kda (SNAP23, Acces- 
sion NM_003825.2), a gene which is essential component 
of the high affinity receptor for the general membrane fu- 
sion machinery. Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SNAP23. 

[2360] The function of SNAP23 has been established by previous 
studies. Synaptosomal- associated proteins (SNAPs) are 
involved in the process of membrane fusion in intracellu- 
lar vesicle traffic. By fluorescence in situ hybridization, 
Lazo et al. (2001) mapped the SNAP23 gene to chromo- 



some 15q21- q22. Lazo et al. (2001) suggested that al- 
terations in the SNAP23 gene may be involved in neuro- 
logic and other diseases with defects in vesicle- mem- 
brane fusion processes that map to 15ql5- q21. 

[2361] 

[2362] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2363] Lazo, P. A.; Nadal, M.; Ferrer, M.; Area, E.; Hernandez- 
Torres, J.; Nabokina, S. M.; Mollinedo, F.; Estivill, X. : Ge- 
nomic organization, chromosomal localization, alternative 
splicing, and isoforms of the human synaptosome- asso- 
ciated protein- 23 gene implicated in vesicle- membrane 
fusion processes. Hum. Genet. 108: 211- 215, 2001. ; 
and 

[2364] Mollinedo, F.; Lazo, P. A. : Identification of two isoforms of 
the vesicle- membrane fusion protein SNAP- 23 in human 
neutrophils and HL- 60 cells. Biochem. Biophys. Res. 
Commun. 231: 808. 

[2365] Further studies establishing the function and utilities of 
SNAP23 are found in John Hopkins OMIM database record 
ID 602534, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.T-cell acute 



lymphocytic leukemia 1 (TALI, Accession NM_003 189.1) 
is another GAM30 target gene, herein designated TARGET 
GENE. TALI BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by TALI, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TALI BINDING SITE, designated SEQ ID:4348, 
to the nucleotide sequence of GAM30 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:346. 

[2366] Another function of GAM30 is therefore inhibition of T- 
cell acute lymphocytic leukemia 1 (TALI, Accession 
NM_003189.1), a gene which may help control cell growth 
and differentiation. Accordingly, utilities of GAM30 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TALI. 

[2367] The function of TALI has been established by previous 
studies. Finger et al. (1989) analyzed a t(l;14)(p32;qll) 
chromosomal translocation in a lymphohemopoietic stem 
cell line derived from a patient with acute T- lymphoblas- 
tic leukemia (Kurtzberg et al., 1985). The chromosomal 
joining of 14 to lp occurred at the T- cell receptor delta 
diversity (D- delta- 2) segment, and the reciprocal joining 



on chromosome 14 occurred at the T- cell delta diversity 
segment D- delta- 1. Involvement of delta diversity seg- 
ments at the translocation junctions suggested that the 
translocation occurred during an attempt at delta- 
1/delta- 2 joining in a stem cell. Finger et al. (1989) 
found that the segment of chromosome 1 at band p32, 
adjacent to the chromosomal breakpoint, encodes a tran- 
scriptional unit designated TCL5. Finger et al. (1989) also 
demonstrated a rearrangement of the TCL5 locus in a hu- 
man melanoma cell line carrying a deletion at lp32. The 
occurrence of 'biphenotypic' leukemias with lymphoid and 
myeloid characteristics and evidence of stem cell origin of 
myeloid, erythroid, megakaryocytic, and lymphoid lin- 
eages in chronic myeloid leukemia suggested that 
leukemias may arise from pluripotent hematopoietic cells. 
Begley et al. (1989) studied a leukemic stem cell line that 
was capable of differentiating into either myeloid or lym- 
phoid cells and that carried a translocation between chro- 
mosomes 1 and 14, t(l;14)(p33;qll). By means of molec- 
ular cloning and sequencing, they showed that as a con- 
sequence of the translocation an unusual fusion transcript 
was generated. The chromosome 1 region involved in the 
breakpoint was the site of transcriptional activity appar- 



ently occurring only in hematopoietic tissues. Begley et al. 
(1989) concluded that the translocation may identify a 
gene located on chromosome 1 which is important for 
hematopoietic development and oncogenesis. They sug- 
gested the designation SCL (stem cell leukemia 
hematopoietic transcription factor). 

[2368] 

[2369] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2370] Begley, C. C; Apian, P. D.; Davey, M. P.; Nakahara, K.; 

Tchorz, K.; Kurtzberg, J.; Hershfield, M. S.; Haynes, B. F.; 
Cohen, D. I.; Waldmann, T. A.; Kirsch, I. R. : Chromosomal 
translocation in a human leukemic stem- cell line disrupts 
the T- cell antigen receptor delta- chain diversity region 
and results in a previously unreported fusion transcript. 
Proc. Nat. Acad. Sci. 86: 2031- 2035, 1989. ; and 

[2371] Finger, L. R.; KaganJ.; Christopher, C; Kurtzberg, J.; Her- 
shfield, M. S.; Nowell, P. C; Croce, C. M. : Involvement of 
the TCL5 gene on human chromosome 1 in T- cell 
leukemia and mel. 

[2372] Further studies establishing the function and utilities of 
TALI are found in John Hopkins OMIM database record ID 



187040, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Thromboxane a2 re- 
ceptor (TBXA2R, Accession NM_00 1060.2) is another 
GAM30 target gene, herein designated TARGET GENE. 
TBXA2R BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byTBXA2R, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TBXA2R BINDING SITE, designated SEQ ID:3670, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2373] Another function of GAM30 is therefore inhibition of 
Thromboxane a2 receptor (TBXA2R, Accession 
NM_001060.2), a gene which activates Ca2+- activated 
chloride channels; stimulates platelet aggregation and 
smooth muscle constriction and therefore may be associ- 
ated with Bleeding disorder. Accordingly, utilities of 
GAM30 include diagnosis, prevention and treatment of 
Bleeding disorder, and of other diseases and clinical con- 
ditions associated with TBXA2R. 

[2374] The function of TBXA2R has been established by previous 
studies. Thromboxane A2 (TXA2), an arachidonate 



metabolite, is a potent stimulator of platelet aggregation 
and a constrictor of vascular and respiratory smooth mus- 
cles. It has been implicated as a mediator in diseases such 
as myocardial infarction, stroke, and bronchial asthma. 
Ushikubi et al. (1989) purified the cell surface receptor for 
TXA2, using a stable analog of TXA2. Using an oligonu- 
cleotide probe corresponding to its partial amino acid se- 
quence, Hirata et al. (1991) obtained a cDNA encoding the 
receptor from human placenta and a partial cDNA clone 
from cultured human megakaryocytic leukemia cells. The 
placenta cDNA encoded a protein of 343 amino acids with 
7 putative transmembrane domains. The protein ex- 
pressed in COS- 7 cells bound drugs with affinities identi- 
cal to those of the platelet receptor, and that expressed in 
Xenopus oocytes opened calcium- ion- activated chloride 
channels on agonist stimulation. Northern blot analysis 
and nucleotide sequences of the 2 clones suggested that 
an identical form of thromboxane A2 receptor is present 
in platelets and vascular tissues. 
[2375] Animal model experiments lend further support to the 

function of TBXA2R. The actions of TXA2 are mediated by 
G protein- coupled thromboxane- prostanoid (TP) recep- 
tors. TP receptors have been implicated in the pathogene- 



sis of cardiovascular diseases. To investigate the physio- 
logic functions of TP receptors, Thomas et al. (1998) gen- 
erated TP receptor- deficient mice by gene targeting. Tp - 
/- animals reproduced and survived in expected numbers, 
and their major organ systems were normal. Thrombox- 
ane agonist binding could not be detected in tissues from 
Tp - /- mice. Bleeding times were prolonged in these 
mice and their platelets did not aggregate after exposure 
to TXA2 agonists. Aggregation responses after collagen 
stimulation were also delayed, although ADP- stimulated 
aggregation was normal. In summary, Tp - /- mice had a 
mild bleeding disorder and altered vascular responses to 
TXA2 and arachidonic acid. Their studies suggested that 
most of the recognized functions of TXA2 are mediated by 
the single known Tp gene locus. 

[2376] it is appreciated that the abovementioned animal model 
for TBXA2R is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[2377] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23 7 8] Hirata, M.; Hayashi, Y.; Ushikubi, F.; Yokota, Y.; Kageyama, 



R.; Nakanishi, S.; Narumiya, S. : Cloning and expression of 
cDNA for a human thromboxane A2 receptor. Nature 349: 
617- 620, 1991. ; and 

[2379] Thomas, D. W.; Mannon, R. B.; Mannon, P. J.; Latour, A.; 

Oliver, J. A.; Hoffman, M.; Smithies, O.; Koller, B. H.; Coff- 
man, T. M. : Coagulation defects and altered hemody- 
namic responses. 

[2380] Further studies establishing the function and utilities of 
TBXA2R are found in John Hopkins OMIM database record 
ID 188070, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.T-cell 
leukemia/lymphoma 6 (TCL6, Accession NM_020553.2) is 
another GAM30 target gene, herein designated TARGET 
GENE. TCL6 BINDING SITE1 and TCL6 BINDING SITE2 are 
target binding sites found in untranslated regions of mul- 
tiple transcripts of mRNA encoded by TCL6, correspond- 
ing to target binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of TCL6 
BINDING SITE1 and TCL6 BINDING SITE2, designated SEQ 
ID: 16523 and SEQ ID:8729 respectively, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 



[2381] Another function of GAM30 is therefore inhibition of T- 
cell leukemia/lymphoma 6 (TCL6, Accession 
NM_020553.2) . Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TCL6. 

[2382] Teratocarcinoma-derived growth factor 1 (TDGF1, Acces- 
sion NM_003212.1) is another GAM30 target gene, herein 
designated TARGET GENE. TDGF1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded byTDGFl, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TDGF1 BINDING SITE, designated 
SEQ ID: 14244, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2383] Another function of GAM30 is therefore inhibition of Ter- 
atocarcinoma-derived growth factor 1 (TDGF1, Accession 
NM_003212.1), a gene which can play a role in the deter- 
mination of the epiblastic cells that subsequently give rise 
to the mesoderm, and therefore may be associated with 
Forebrain defects. Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of Forebrain defects, 
and of other diseases and clinical conditions associated 



with TDGF1. 

[2384] The function of TDGF1 has been established by previous 
studies. Cryptic protein is required for proper laterality 
development in humans. TDGF1, like CFC1, is an EGF- 
CFC family member and an obligate coreceptor involved in 
NODAL signaling, a developmental program implicated in 
midline, forebrain, and left- right axis development in 
model organisms. A mutation in the conserved CFC do- 
main of the TDGF1 gene (187395.0001) was demon- 
strated by de la Cruz et al. (2002) in a patient with midline 
anomalies of the forebrain. The mutant protein was inac- 
tive in a zebrafish rescue assay, indicating a role for 
TDGF1 in human midline and forebrain development. 
From a teratocarcinoma cell line, Ciccodicola et al. (1989) 
isolated a human cDNA (referred to as CRIPTO by them) 
encoding a protein of 188 amino acids. The central por- 
tion of this protein shared structural similarities with the 
human transforming growth factor alpha (OMIM Ref. No. 
190170) and epidermal growth factor (EGF; 131530). 
Northern blot analysis of a wide variety of tumor and nor- 
mal cell lines and tissues showed that CRIPTO transcripts 
are detected only in undifferentiated cells and disappear 
after cell differentiation induced by retinoic acid treat- 



ment. 

[2385] 

[2386] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2387] d e la Cruz, J. M.; Bamford, R. N.; Burdine, R. D.; Roessler, 
E.; Barkovich, A. J.; Donnai, D.; Schier, A. F.; Muenke, M. : 
A loss- of- function mutation in the CFC domain of 
TDGF1 is associated with human forebrain defects. Hum. 
Genet. 110: 422- 428, 2002. ; and 

[2388] Ciccodicola, A.; Dono, R.; Obici, S.; Simeone, A.; Zollo, M.; 
Persico, M. G. : Molecular characterization of a gene of the 
'EGF family' expressed in undifferentiated human NTERA2 
terato. 

[2389] Further studies establishing the function and utilities of 
TDGF1 are found in John Hopkins OMIM database record 
ID 187395, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Tumor necro- 
sis factor, alpha-induced protein 2 (TNFAIP2, Accession 
NM_006291.2) is another GAM30 target gene, herein des- 
ignated TARGET GENE. TNFAIP2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded byTNFAIP2, corresponding to a target binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TNFAIP2 BINDING SITE, des- 
ignated SEQ ID: 14761, to the nucleotide sequence of 
GAM30 RNA, herein designated GAM RNA, also designated 
SEQID:346. 

[2390] Another function of GAM30 is therefore inhibition of Tu- 
mor necrosis factor, alpha-induced protein 2 (TNFAIP2, 
Accession NM.006291.2) . Accordingly, utilities of GAM30 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TNFAIP2. 

[2391] Tumor necrosis factor receptor superfamily, member 10b 
(TNFRSF10B, Accession NM.147187.1) is another GAM 30 
target gene, herein designated TARGET GENE. TNFRSF10B 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by TNFRSF10B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TNFRSF10B BINDING SITE, desig- 
nated SEQ ID: 1494, to the nucleotide sequence of GAM30 
RNA, herein designated GAM RNA, also designated SEQ 
ID:346. 



[2392] Another function of GAM30 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 10b 
(TNFRSF10B, Accession NM_147187.1), a gene which 
forms complex that induces apoptosis. and therefore may 
be associated with Squamous cell carcinoma . Accord- 
ingly, utilities of GAM30 include diagnosis, prevention and 
treatment of Squamous cell carcinoma ., and of other dis- 
eases and clinical conditions associated with TNFRSF10B. 

[2393] The function of TNFRSF10B has been established by previ- 
ous studies. The 8p21 region contains a number of puta- 
tive tumor suppressor genes and is a frequent site of 
translocations in head and neck tumors. Pai et al. (1998) 
determined the genomic structure of KILLER/DR5 and per- 
formed sequence analysis of all 10 coding exons in 20 
primary head and neck cancers with allelic loss of 8p. To 
screen for a subset of mutations localized to the func- 
tional cytoplasmic death domain, they sequenced this re- 
gion in an additional 40 primary head and neck cancers. 
They found 2 alterations, including a 2- bp insertion at a 
minimal repeat site, introducing a premature stop codon 
and resulting in a truncated protein. This KILLER/DR5 mu- 
tation was also present in the germline of the affected pa- 
tient, and the tumor did not have a p53 mutation by se- 



quence analysis. Transfection studies in head and neck 
squamous cell carcinoma and colon and ovarian carci- 
noma cell lines revealed loss of growth suppressive func- 
tion associated with the tumor- derived KILLER/DR5 trun- 
cation mutant. These observations provided the first evi- 
dence for mutation of a TRAIL death receptor gene in a 
human cancer, leading to loss of its apoptotic function. 
The second alteration identified by Pai et al. (1998) was a 
single T- to- C point mutation at residue 1109 that re- 
sulted in an amino acid change from val to ala. This muta- 
tion was not present in the germline; however, sequence 
analysis of p53 in this tumor revealed a point mutation of 
T to C in codon 242, resulting in a change from arg to cys. 
In a case of a head and neck squamous cell carcinoma 
(OMIM Ref. No. 601400), Pai et al. (1998) found a 2- bp 
insertion in the TNFRSF10B gene at a minimal repeat site 
(ACAC) at residue 1065, which introduced a premature 
stop codon and resulted in a truncated protein. Sequence 
analysis of normal tissue from the patient showed that the 
truncating mutation was also present in the germline, and 
that the tumor did not have a p53 mutation. A significant 
impairment in the ability of the truncation mutant to sup- 
press colony formation was observed when mutant cDNA 



was transfected into human colon and ovarian cancer cell 
lines. In the wildtype transfected cells, there was no ob- 
served colony survival; however, there was more than 50% 
colony growth in cells transfected with the tumor- derived 
mutant. Pai et al. (1998) suspected that the mutant re- 
tained partial function, because its overexpression in a 
background of cells containing the endogenous wildtype 
gene could further reduce the percentage of colony sur- 
vival. 

[2394] 

[2395] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2396] pai, s. I.; Wu, G. S.; Ozoren, N.; Wu, L; Jen, J.; Sidransky, 

D. ; El- Deiry, W. S. : Rare loss- of- function mutation of a 
death receptor gene in head and neck cancer. Cancer Res. 
58: 3513- 3518, 1998. ; and 

[2397] Screaton, G. R.; Mongkolsapaya, J.; Xu, X.- N.; Cowper, A. 

E. ; McMichael, A. J.; Bell, J. I. : TRICK2, a new alternatively 
spliced receptor that transduces the cytotoxic signal from 
TRAIL. 

[2398] Further studies establishing the function and utilities of 
TNFRSF10B are found in John Hopkins OMIM database 



record ID 603612, and in cited publications listed in Table 
5, which are hereby incorporated by reference.Tumor 
necrosis factor receptor superfamily, member 11a, activa- 
tor of nfkb (TNFRSF11A, Accession NM.003839.2) is an- 
other GAM30 target gene, herein designated TARGET 
GENE. TNFRSF11A BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
TNFRSF11A, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TNFRSF11A BINDING SITE, desig- 
nated SEQ ID:4393, to the nucleotide sequence of GAM30 
RNA, herein designated GAM RNA, also designated SEQ 
ID:346. 

[2399] Another function of GAM30 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 11a, 
activator of nfkb (TNFRSF11A, Accession NM_003839.2) . 
Accordingly, utilities of GAM30 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TNFRSF11A. 

[2400] Torsin family 1, member b (torsin b) (TOR1B, Accession 

NM_014506.1) is another GAM30 target gene, herein des- 
ignated TARGET GENE. TOR1B BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded byTORIB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TOR1B BINDING SITE, designated 
SEQ ID: 17084, to the nucleotide sequence of GAM30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2401] Another function of GAM30 is therefore inhibition of 

Torsin family 1, member b (torsin b) (TOR1B, Accession 
NM.014506.1) . Accordingly, utilities of GAM30 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TOR1B. 

[2402] JUCAN (Accession NM.014959.1) is another GAM30 tar- 
get gene, herein designated TARGET GENE. TUCAN BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by TUCAN, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TUCAN 
BINDING SITE, designated SEQ ID:19251, to the nucleotide 
sequence of GAM30 RNA, herein designated GAM RNA, 
also designated SEQ ID:346. 

[2403] Another function of GAM30 is therefore inhibition of TU- 



CAN (Accession NM.014959.1) . Accordingly, utilities of 
GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TUCAN. 

[2404] Wolf-hirschhorn syndrome candidate 1 (WHSC1, Acces- 
sion NM.133332.1) is another GAM30 target gene, herein 
designated TARGET GENE. WHSC1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by WHSC1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
WHSC1 BINDING SITE, designated SEQ ID:12757, to the 
nucleotide sequence of GAM30 RNA, herein designated 
GAM RNA, also designated SEQ ID:346. 

[2405] Another function of GAM30 is therefore inhibition of Wolf- 
hirschhorn syndrome candidate 1 (WHSC1, Accession 
NM.133332.1), a gene which binds covalently to and re- 
pairs g/t mismatches, and therefore may be associated 
with Wolf- hirschhorn syndrome. Accordingly, utilities of 
GAM30 include diagnosis, prevention and treatment of 
Wolf- hirschhorn syndrome, and of other diseases and 
clinical conditions associated with WHSC1. 

[2406] The function of WHSC1 has been established by previous 



studies. Wolf- Hirschhorn syndrome (WHS; 194190) is a 
malformation syndrome associated with a hemizygous 
deletion of the distal short arm of chromosome 4 (OMIM 
Ref. No. 4pl6.3). The shortest region of overlap of the 
deletions observed in WHS patients, the WHS critical re- 
gion, has been confined to a region of 165 kb (Wright et 
al., 1997). This region was sequenced completely during 
the search for the Huntington disease gene (Baxendale et 
al., 1993). Stec et al. (1998) described a novel develop- 
mental gene, two- thirds of which maps in the distal part 
of the WHS critical region. They designated the gene 
WHSC1 (Wolf- Hirschhorn syndrome candidate- 1). The 
WHSC1 gene was identified initially through its high simi- 
larity to the translation product of an expressed sequence 
tag, located in the 165- kb WHCR, with the SET domain 
(see OMIM Ref. No. 600960) of the Drosophila protein 
ASH1 (OMIM Ref. No. 100790). The SET domain is found 
in proteins that are involved in embryonic development. 
The 25- exon WHSC1 gene was found to be expressed 
ubiquitously in early development and to undergo com- 
plex alternative splicing and differential polyadenylation. 
It encodes a 136- kD protein containing 4 domains 
present in other developmental proteins: a PWWP domain, 



an HMG box, a SET domain also found in the Drosophila 
dysmorphy gene ash- encoded protein, and a PHD- type 
zinc finger. It is expressed preferentially in rapidly grow- 
ing embryonic tissues, in a pattern corresponding to af- 
fected organs in WHS patients. The nature of the protein 
motifs, the expression pattern, and its mapping to the 
critical region led Stec et al. (1998) to propose WHSC1 as 
a good candidate gene to be responsible for many of the 
phenotypic features of WHS. Stec et al. (1998) noted that 
the t(4;14)(pl6.3;q32.3) translocations described in a sig- 
nificant fraction of multiple myelomas (Richelda et al., 
1997; Chesi et al., 1997) have breakpoints located less 
than 100 kb centromeric of the FGFR3 gene (OMIM Ref. 
No. 134934) on 4pl6.3. They found that at least 3 of the 
breakpoints merged the immunoglobulin heavy- chain 
gene (IGHG1; 147100) on chromosome 14 with the 
WHSC1 gene. This fusion of genes and their untimely ex- 
pression in the myeloid lineage driven from the 5- prime 
IgH enhancer may indicate that WHSC1- encoded proteins 
are involved in the clinical heterogeneity of multiple 
myeloma. 

[2407] 

[2408] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2409] Chesi, M.; Nardini, E.; Brents, L A.; Schrock, E.; Ried, T.; 
Kuehl, W. M.; Bergsagel, P. L. : Frequent translocation 
t(4;14)(pl6.3;q32.3) in multiple myeloma is associated 
with increased expression and activating mutations of fi- 
broblast growth factor receptor 3. Nature Genet. 16: 260- 
264, 1997. ; and 

[2410] Richelda, R.; Ronchetti, D.; Baldini, L; Cro, L; Viggiano, L; 
Marzella, R.; Rocchi, M.; Otsuki, T.; Lombardi, L.; Maiolo, 
A. T.; Neri, A. : A novel chromosomal translocation 
t(4;14)(pl6. 

[2411] Further studies establishing the function and utilities of 
WHSC1 are found in John Hopkins OMIM database record 
ID 602952, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.V-yes-1 yam- 
aguchi sarcoma viral oncogene homolog 1 (YES1, Acces- 
sion NM_005433.2) is another CAM30 target gene, herein 
designated TARGET GENE. YES1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by YES1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of YES1 BINDING SITE, designated 
SEQ ID:3761, to the nucleotide sequence of GAM 30 RNA, 
herein designated GAM RNA, also designated SEQ ID:346. 

[2412] Another function of GAM30 is therefore inhibition of V- 
yes-1 yamaguchi sarcoma viral oncogene homolog 1 
(YES1, Accession NM.005433.2), a gene which is a puta- 
tive protein- tyrosine kinase. Accordingly, utilities of 
GAM30 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with YES1. 

[2413] The function of YES1 has been established by previous 

studies. The YES oncogene is homologous to the gene of 
the Yamaguchi sarcoma virus. The product of the gene is 
associated with tyrosine- specific protein kinase activity 
and its amino acid sequence shows a high degree of ho- 
mology with that of the SRC gene product of Rous sar- 
coma virus. Semba et al. (1985) found in DNA from human 
embryo fibroblasts 10 EcoRI fragments that hybridized 
with the Yamaguchi sarcoma virus oncogene. Four of 
these (designated YES1) were assigned to chromosome 18 
and 1 (designated YES2) was assigned to chromosome 6 
by a study of human- mouse cell hybrids. (YES 2 was later 
found (Semba et al., 1988) to be a pseudogene of YES1 
and to be located at 22qll.2. Semba et al. (1988) stated: 



'The failure of proper mapping in our earlier experiment 
might have been caused by instability of hybrid cell 
clones.') The other 5 fragments could not be mapped ei- 
ther because hybridization signals were too weak or dif- 
ferentiation from mouse YES fragments was impossible. 
There was evidence for multiple copies of YES- related 
genes in the human genome, but only a single RNA 
species, 4.8 kb long, was found. At least 3 of the human 
YES gene copies had both introns and exons and 1 gene 
copy appeared to be a pseudogene. By isotopic in situ hy- 
bridization, Yoshida et al. (1985) mapped the YES1 gene 
to 18q21.3. These workers suggested that the localization 
is consistent with a role in the pathogenesis of follicular 
lymphoma, which is frequently associated with a 14; 18 
translocation with the breakpoint at 18q21 (Fukuhara et 
al., 1979); see 151430. Ohno et al. (1987) found that al- 
though it is in the same chromosome region as BCL2 
(OMIM Ref. No. 151430), the YES gene is intact in cases of 
follicular lymphoma. Using yeast artificial chromosomes 
(YACs) containing the YES1 gene as probes and fluores- 
cence in situ hybridization, Silverman et al. (1993) de- 
tected a strong signal in the region corresponding to 
18pll.3. These YACs were found to contain another 



18pl 1.32 gene, thymidylate synthase (OMIM Ref. No. 
188350); the genes were less than 50 kb apart. Over- 
hauser et al. (1993) identified a sequence tagged site 
(STS) in the YES1 gene and used it in studies of somatic 
cell hybrids with deletion of various segments of chromo- 
some 18 to map the gene to 18pter- pll.21. 

[2414] 

[2415] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2416] Semba, K.; Yamanashi, Y.; Nishizawa, M.; Sukegawa, J.; 
Yoshida, M.; Sasaki, M.; Yamamoto, T.; Toyoshima, K. : 
Location of the c- yes gene on the human chromosome 
and its expression in various tissues. Science 227: 1038- 
1040, 1985. ; and 

[2417] Overhauser, J.; Mewar, R.; Rojas, K.; Lia, K.; Kline, A. D.; 
Silverman, G. A. : STS map of genes and anonymous DNA 
fragments on human chromosome 18 using a panel of so- 
matic cell hybrids. 

[2418] Further studies establishing the function and utilities of 
YES1 are found in John Hopkins OMIM database record ID 
164880, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. 



[2419] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 31 
(GAM31), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[2420] GAM31 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM31 was detected is described hereinabove 
with reference to Figs. 8-15. 

t 2421 ] GAM31 gene, herein designated GAM GENE, and GAM31 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[2422] GAM31 gene encodes a GAM 31 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM31 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM31 precursor RNA is designated SEQ ID:118, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 118 is located at 
position 57935221 relative to chromosome 12. 

t 242 3] GAM31 precursor RNA folds onto itself, forming GAM 31 



folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

t 2424 ] GAM31 precursor RNA folds onto itself, forming GAM 31 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this " hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[2425] Nucleotide sequence of GAM31 precursor RNA, desig- 
nated SEQ-ID: 118, and a schematic representation of a 
predicted secondary folding of GAM31 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[2426] An enzyme complex designated DICER COMPLEX, x dices x 



the GAM 31 folded precursor RNA into GAM 31 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: A) 
nucleotide sequence of GAM31 RNA is designated SEQ 
ID:250, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[2427] CAM31 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM31 target 
RNA, herein designated GAM TARGET RNA. GAM31 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[ 242 8] GAM31 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM31 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM31 



RNA is an accurate or a partial inversed- reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM31 RNA may have a different number of target 
binding sites in untranslated regions of aGAM31 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[2429] The complementary binding of GAM31 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM31 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM31 target RNA into GAM31 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[2430] it is appreciated that GAM31 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 



GAM31 target genes. The mRNA of each one of this plu- 
rality of GAM31 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM31 RNA, 
herein designated GAM RNA, and which when bound by 
GAM31 RNA causes inhibition of translation of respective 
one or more GAM31 target proteins. 
t 2431 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM31 gene, herein designated GAM GENE, on one or 
more GAM31 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 



[2432] it j S appreciated that specific functions and accordingly 
utilities of GAM31 correlate with, and may be deduced 
from, the identity of the target genes which GAM3 1 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[2433] 
[2434] 

[2435] (Accession NP.444285.1) is a GAM 31 target gene, herein 
designated TARGET GENE. BINDING SITE is a target bind- 
ing site found in the 5 x untranslated region of multiple 
transcripts of mRNA encoded by, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BINDING SITE, 
designated SEQ ID: 12532, to the nucleotide sequence of 
GAM31 RNA, herein designated GAM RNA, also designated 
SEQID:250. 

[2436] a function of GAM31 is therefore inhibition of (Accession 
NP_444285.1) . Accordingly, utilities of GAM31 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with . 

[2437] Acidic repeat containing (ACRC, Accession NP_443 189.1) 



is another GAM31 target gene, herein designated TARGET 
GENE. ACRC BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by ACRC, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ACRC BINDING SITE, designated SEQ ID:8811, 
to the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2438] Another function of GAM31 is therefore inhibition of 

Acidic repeat containing (ACRC, Accession NP_443 189.1) . 
Accordingly, utilities of GAM31 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ACRC. 

[2439] Reserved (ASRGL1, Accession NP_079356.2) is another 

GAM31 target gene, herein designated TARGET GENE. AS- 
RGL1 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by ASRGL1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ASRGL1 BINDING SITE, designated SEQ ID:8589, to the nu- 
cleotide sequence of GAM31 RNA, herein designated GAM 



RNA, also designated SEQ ID:250. 
[2440] Another function of GAM31 is therefore inhibition of Re- 
served (ASRGL1, Accession NP_079356.2) . Accordingly, 
utilities of GAM31 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ASRGL1. 

[2441] Ataxia telangiectasia mutated (includes complementation 
groups a, c and d) (ATM, Accession NP_612150.1) is an- 
other GAM31 target gene, herein designated TARGET 
GENE. ATM BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ATM, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ATM BINDING SITE, desig- 
nated SEQ ID: 12329, to the nucleotide sequence of 
GAM31 RNA, herein designated GAM RNA, also designated 
SEQID:250. 

[2442] Another function of GAM31 is therefore inhibition of 

Ataxia telangiectasia mutated (includes complementation 
groups a, c and d) (ATM, Accession NP_612 150.1) . Ac- 
cordingly, utilities of GAM31 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with ATM. 

[ 244 3] BA526D8.4 (Accession XP.046861.2) is another GAM31 
target gene, herein designated TARGET GENE. BA526D8.4 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by BA526D8.4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BA526D8.4 BINDING SITE, designated SEQ ID: 10428, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2444] Another function of GAM31 is therefore inhibition of 

BA526D8.4 (Accession XP_046861.2) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
BA526D8.4. 

[2445] B-cell cll/lymphoma 7b (BCL7B, Accession NP_001698.2) 
is another GAM31 target gene, herein designated TARGET 
GENE. BCL7B BINDING SITE1 and BCL7B BINDING SITE2 are 
target binding sites found in untranslated regions of mul- 
tiple transcripts of mRNA encoded by BCL7B, correspond- 
ing to target binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 



the complementarity of the nucleotide sequences of 
BCL7B BINDING SITE1 and BCL7B BINDING SITE2, desig- 
nated SEQ ID: 12 161 and SEQ ID: 18017 respectively, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2446] Another function of GAM 31 is therefore inhibition of B- 
cell cll/lymphoma 7b (BCL7B, Accession NP.001698.2), a 
gene which is of yet unknown fanction and therefore may 
be associated with Williams- beuren syndrome. Accord- 
ingly, utilities of GAM31 include diagnosis, prevention and 
treatment of Williams- beuren syndrome, and of other 
diseases and clinical conditions associated with BCL7B. 

[2447] The function of BCL7B has been established by previous 
studies. Meng et al. (1998) constructed a physical map 
encompassing the 1.5- Mb region of chromosome 
7qll.23 that is commonly deleted in Williams- Beuren 
syndrome (WBS; 194050). They identified 3 genes within 
this region, including BCL7B, which contains 6 exons. By 
EST database searching, screening of a liver cDNA library, 
and sequencing, they cloned a BCL7B cDNA encoding a 
deduced 202- amino acid protein that shows high homol- 
ogy to the BCL7A gene (OMIM Ref. No. 601406), which 
was cloned from a complex chromosomal translocation in 



Burkitt lymphoma cell lines. BCL7B is highly conserved 
from C. elegans to human, suggesting that it has been 
conserved through evolution. 

[2448] 

[2449] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2450] Jadayel, D. M.; Osborne, L. R.; Coignet, L.J. A.; Zani, V. J.; 
Tsui, L- C; Scherer, S. W.; Dyer, M.J. S. : The BCL7 gene 
family: deletion of BCL7B in Williams syndrome. Gene 224: 
35- 44, 1998. ; and 

[2451] Meng, X.; Lu, X.; Li, Z.; Green, E. D.; Massa, H.; Trask, B. J.; 
Morris, C. A.; Keating, M. T. : Complete physical map of 
the common deletion region in Williams syndrome and 
identificat. 

[2452] Further studies establishing the function and utilities of 
BCL7B are found in John Hopkins OMIM database record 
ID 605846, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chromosome 
1 open reading frame 22 (Clorf22, Accession 
NP_079467.2) is another GAM31 target gene, herein des- 
ignated TARGET GENE. Clorf22 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by Clorf22, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of Clorf22 BINDING SITE, desig- 
nated SEQ ID: 17483, to the nucleotide sequence of 
GAM31 RNA, herein designated GAM RNA, also designated 
SEQID:250. 

[2453] Another function of GAM31 is therefore inhibition of 

Chromosome 1 open reading frame 22 (Clorf22, Acces- 
sion NP.079467.2) . Accordingly, utilities of GAM31 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorf22. 

[2454] chromosome 21 open reading frame 108 (C21orfl08, Ac- 
cession XP_114191.2) is another GAM31 target gene, 
herein designated TARGET GENE. C21orfl08 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C21orfl08, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C21orfl08 
BINDING SITE, designated SEQ ID:1584, to the nucleotide 
sequence of GAM31 RNA, herein designated GAM RNA, 
also designated SEQ ID:250. 



[2455] Another function of GAM31 is therefore inhibition of 

Chromosome 21 open reading frame 108 (C21orfl08, Ac- 
cession XP_114191.2) . Accordingly, utilities of GAM31 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C21orfl08. 

[2456] Chromosome 6 open reading frame 33 (C6orf33, Acces- 
sion NP_588608.1) is another GAM31 target gene, herein 
designated TARGET GENE. C6orf33 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by C6orf33, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C6orf33 BIND- 
ING SITE, designated SEQ ID:8970, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 

[2457] Another function of GAM31 is therefore inhibition of 

Chromosome 6 open reading frame 33 (C6orf33, Acces- 
sion NP_588608.1) . Accordingly, utilities of GAM31 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C6orf33. 

[2458] chemokine (c-c motif) ligand 15 (CCL15, Accession 

NP_116740.1) is another GAM31 target gene, herein des- 



ignated TARGET GENE. CCL15 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CCL15, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CCL15 BINDING SITE, designated SEQ ID:13409, to the nu- 
cleotide sequence of GAM31 RNA, herein designated GAM 
RNA, also designated SEQ ID:250. 

[2459] Another function of GAM31 is therefore inhibition of 
Chemokine (c-c motif) ligand 15 (CCL15, Accession 
NP_116740.1) . Accordingly, utilities of GAM31 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CCL15. 

[2460] chemokine (c-c motif) ligand 15 (CCL15, Accession 

NP_004158.1) is another GAM 31 target gene, herein des- 
ignated TARGET GENE. CCL15 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CCL15, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CCL15 BINDING SITE, designated SEQ ID:13409, to the nu- 



cleotide sequence of GAM31 RNA, herein designated GAM 
RNA, also designated SEQ ID:250. 

[2461] Another function of GAM31 is therefore inhibition of 
Chemokine (c-c motif) ligand 15 (CCL15, Accession 
NP_004158.1) . Accordingly, utilities of GAM31 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CCL15. 

[2462] cd5 antigen-like (scavenger receptor cysteine rich family) 
(CD5L, Accession NP_005885.1) is another GAM31 target 
gene, herein designated TARGET GENE. CD5L BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CD5L, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CD5L BIND- 
ING SITE, designated SEQ ID:1774, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 

[2463] Another function of GAM31 is therefore inhibition of Cd5 
antigen-like (scavenger receptor cysteine rich family) 
(CD5L, Accession NP_005885.1) . Accordingly, utilities of 
GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CD5L. 



[2464] chloride intracellular channel 6 (CLIC6, Accession 

NP_444507.1) is another GAM31 target gene, herein des- 
ignated TARGET GENE. CLIC6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CLIC6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CLIC6 BINDING SITE, designated 
SEQ ID: 15773, to the nucleotide sequence of GAM31 RNA, 
herein designated GAM RNA, also designated SEQ ID:250. 

[2465] Another function of GAM31 is therefore inhibition of 
Chloride intracellular channel 6 (CLIC6, Accession 
NP.444507.1) . Accordingly, utilities of GAM31 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CLIC6. 

[2466] Cyclic nucleotide gated channel alpha 3 (CNGA3, Acces- 
sion NP_001289.1) is another GAM31 target gene, herein 
designated TARGET GENE. CNGA3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CNGA3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CNGA3 BINDING SITE, designated 



SEQ ID:5811, to the nucleotide sequence of GAM31 RNA, 
herein designated GAM RNA, also designated SEQ ID:250. 

[2467] Another function of GAM31 is therefore inhibition of 

Cyclic nucleotide gated channel alpha 3 (CNGA3, Acces- 
sion NP_001289.1) . Accordingly, utilities of GAM31 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CNGA3. 

[2468] Chemokine (c-x-c motif) ligand 5 (CXCL5, Accession 

NP_002985.1) is another GAM 31 target gene, herein des- 
ignated TARGET GENE. CXCL5 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CXCL5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CXCL5 BINDING SITE, designated 
SEQ ID: 1275, to the nucleotide sequence of GAM31 RNA, 
herein designated GAM RNA, also designated SEQ ID:250. 

[2469] Another function of GAM31 is therefore inhibition of 
Chemokine (c-x-c motif) ligand 5 (CXCL5, Accession 
NP_002985.1) . Accordingly, utilities of GAM31 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CXCL5. 

t 24 ™] DKFZP572C163 (Accession NP_149350.1) is another 



GAM31 target gene, herein designated TARGET GENE. DK- 
FZP572C163 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by DK- 
FZP572C163, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP572C163 BINDING SITE, des- 
ignated SEQ ID:17529, to the nucleotide sequence of 
GAM31 RNA, herein designated GAM RNA, also designated 
SEQID:250. 

[2471] Another function of GAM31 is therefore inhibition of DK- 
FZP572C163 (Accession NP.149350.1) . Accordingly, util- 
ities of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP572C163. 

[2472] Egf-like-domain, multiple 5 (EGFL5, Accession 

XP_098838.1) is another GAM 31 target gene, herein des- 
ignated TARGET GENE. EGFL5 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by EGFL5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of EGFL5 BINDING SITE, designated 



SEQ ID: 145 18, to the nucleotide sequence of GAM3 1 RNA, 
herein designated GAM RNA, also designated SEQ ID:250. 

[2473] Another function of GAM31 is therefore inhibition of Egf- 
like-domain, multiple 5 (EGFL5, Accession XP_098838.1) . 
Accordingly, utilities of GAM31 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with EGFL5. 

[2474] FLJ 10292 (Accession NP_060518.1) is another GAM 31 tar- 
get gene, herein designated TARGET GENE. FLJ10292 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10292, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10292 BINDING SITE, designated SEQ ID:2300, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2475] Another function of GAM31 is therefore inhibition of 

FLJ10292 (Accession NP_060518.1) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10292. 

t 247 6] FLJ10785 (Accession XP_291008.1) is another GAM 31 tar- 
get gene, herein designated TARGET GENE. FLJ10785 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10785, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10785 BINDING SITE, designated SEQ ID:8309, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2477] Another function of GAM31 is therefore inhibition of 

FLJ10785 (Accession XP.291008.1) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10785. 

[2478] FLJ14437 (Accession NP_115967.1) is another GAM31 tar- 
get gene, herein designated TARGET GENE. FLJ14437 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ14437, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14437 BINDING SITE, designated SEQ ID:15994, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2479] Another function of GAM31 is therefore inhibition of 



FLJ14437 (Accession NP_115967.1) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14437. 

[2480] FLJ25955 (Accession XP.092154.2) is another GAM 31 tar- 
get gene, herein designated TARGET GENE. FLJ25955 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ25955, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ25955 BINDING SITE, designated SEQ ID:586, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2481] Another function of GAM31 is therefore inhibition of 

FLJ25955 (Accession XP.092154.2) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ25955. 

[2482] FLJ38723 (Accession NP_776166.1) is another GAM 31 tar- 
get gene, herein designated TARGET GENE. FLJ38723 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ38723, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ38723 BINDING SITE, designated SEQ ID:19912, to the 
nucleotide sequence of CAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2483] Another function of GAM31 is therefore inhibition of 

FLJ38723 (Accession NP.776166.1) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38723. 

[2484] FLJ38819 (Accession NP_665872.1) is another GAM 31 tar- 
get gene, herein designated TARGET GENE. FLJ38819 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by FLJ38819, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ38819 BINDING SITE, designated SEQ ID:12225, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2485] Another function of GAM31 is therefore inhibition of 

FLJ38819 (Accession NP_665872.1) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38819. 

[2486] Fucosyltransferase 9 (alpha (1,3) fucosyltransferase) 



(FUT9, Accession NP_006572.1) is another GAM 31 target 
gene, herein designated TARGET GENE. FUT9 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by FUT9, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FUT9 BINDING 
SITE, designated SEQ ID:6340, to the nucleotide sequence 
of GAM31 RNA, herein designated GAM RNA, also desig- 
nated SEQID:250. 

[2487] Another function of GAM31 is therefore inhibition of Fu- 
cosyltransferase 9 (alpha (1,3) fucosyltransferase) (FUT9, 
Accession NP_006572.1), a gene which catalyzes alpha- 
1,3 glycosidic linkages. Accordingly, utilities of GAM31 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FUT9. 

[2488] The function of FUT9 has been established by previous 
studies. FUT9 is one of several alpha- 3- fucosyltrans- 
ferases that can catalyze the last step in the biosynthesis 
of Lewis antigen, the addition of a fucose to precursor 
polysaccharides. FUT9 synthesizes the LeX oligosaccha- 
ride, which is expressed in organ buds progressing in 
mesenchyma during human embryogenesis. 



[2489] 

[2490] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[249 1 ] Cailleau- Thomas, A.; Coullin, P.; Candelier, J.- J.; Bal- 
anzino, L; Mennesson, B.; Oriol, R.; Mollicone, R. : FUT4 
and FUT9 genes are expressed early in human embryoge- 
nesis. Glycobiology 10: 789- 802, 2000. ; and 

[2492] Kaneko, M.; Kudo, T.; Iwasaki, H.; Ikehara, Y.; Nishihara, 
S.; Nakagawa, S.; Sasaki, K.; Shiina, T.; Inoko, H.; Saitou, 
N.; Narimatsu, H. : Alpha- 1,3- fucoslytransferase (sic) IX 
(Fuc- T. 

[2493] Further studies establishing the function and utilities of 
FUT9 are found in John Hopkins OMIM database record ID 
606865, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. KBRAS2 (Accession 
NP_060065.2) is another CAM31 target gene, herein des- 
ignated TARGET GENE. KBRAS2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by KBRAS2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of KBRAS2 BINDING SITE, desig- 



nated SEQ ID:703, to the nucleotide sequence of GAM31 
RNA, herein designated GAM RNA, also designated SEQ 
ID:250. 

[2494] Another function of GAM31 is therefore inhibition of 

KBRAS2 (Accession NP_060065.2) . Accordingly, utilities of 
GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KBRAS2. 

[2495] Potassium inwardly- rectifying channel, subfamily j, mem- 
ber 10 (KCNJ10, Accession NP.002232.2) is another 
GAM31 target gene, herein designated TARGET GENE. 
KCNJ10 BINDING SITE is a target binding site found in the 
3^ untranslated region of mRNA encoded by KCNJ10, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of KCNJ10 BINDING SITE, designated SEQ ID:10380, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2496] Another function of GAM31 is therefore inhibition of 

Potassium inwardly- rectifying channel, subfamily j, mem- 
ber 10 (KCNJ10, Accession NP.002232.2), a gene which 
may be responsible for potassium buffering action of glial 
cells in the brain. Accordingly, utilities of GAM31 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KCNJ10. 
[2497] The function of KCNJ10 has been established by previous 
studies. Potassium channels have been found in virtually 
all cells, and a large number of K(+) channel cDNAs have 
been cloned. They are generally classified into voltage- 
dependent (Kv) type (e.g., 176258 and 176264) and in- 
wardly rectifying (Kir) type (e.g., 602106 and 600937). 
The former possesses 6 putative transmembrane regions, 
while the latter has 2 putative transmembrane regions. 
Doupnik et al. (1995) reported that Kir channels exhibit 
various physiologic functions, such as the maintenance of 
the resting membrane potential, the generation of pro- 
longed action potentials, the modulation of cell excitabil- 
ity, and the transport of potassium ions. Takumi et al. 
(1995) reported that the K(AB)- 2/Kir4.1 inwardly rectify- 
ing K(+) channel of rat has an ATP- binding domain of 
Walker- type A motif in the C- terminal intracellular re- 
gion and is expressed in brain and kidney. In situ hy- 
bridization demonstrated that it is expressed predomi- 
nantly in glial cells of rat membrane but also in the retinal 
Muller glial cells and marginal cells of the inner ear. By in- 
terspecific backcross analysis, Tada et al. (1997) demon- 



strated that the mouse gene encoding the glial inwardly 
rectifying potassium channel, symbolized KcnjlO by them, 
maps to distal chromosome 1. Because of homology of 
this region of the mouse genome to human lq, Tada et al. 
(1997) suggested that the putative human homolog, 
KCNJ10, maps to lq 

[2498] 

[2499] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[2500] Doupnik, C. A.; Davidson, N.; Lester, H. A. : The inward 

rectifier potassium channel family. Curr. Opin. Neurobiol. 

5: 268- 277, 1995. ; and 
[2501] Tada, Y.; Horio, Y.; Takumi, T.; Terayama, M.; Tsuji, L; 

Copeland, N. C; Jenkins, N. A.; Kurachi, Y. : Assignment 

of the glial inwardly rectifying potassium channel K(AB)- 

2/Kir4.1 (Ken. 

[2502] Further studies establishing the function and utilities of 
KCNJ10 are found in John Hopkins OMIM database record 
ID 602208, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.KIAAOOlO 
(Accession NP_055486.1) is another GAM 31 target gene, 
herein designated TARGET GENE. KIAA0010 BINDING SITE 



is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0010, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0010 
BINDING SITE, designated SEQ ID:2192, to the nucleotide 
sequence of GAM31 RNA, herein designated GAM RNA, 
also designated SEQ ID:250. 
[2503] Another function of GAM31 is therefore inhibition of 

KIAA0010 (Accession NP.055486.1) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0010. 

[2504] KIAA0152 (Accession NP_055545.1) is another GAM 31 
target gene, herein designated TARGET GENE. KIAA0152 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0152, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0152 BINDING SITE, designated SEQ ID: 10689, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 



[2505] Another function of GAM31 is therefore inhibition of 

KIAA0152 (Accession NP_055545.1) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0152. 

[2506] KIAA0459 (Accession XP_027862.1) is another GAM 31 
target gene, herein designated TARGET GENE. KIAA0459 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0459, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0459 BINDING SITE, designated SEQ ID:5812, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2507] Another function of GAM31 is therefore inhibition of 

KIAA0459 (Accession XP_027862.1) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0459. 

[2508] KIAA1559 (Accession XP.054472.2) is another GAM 31 
target gene, herein designated TARGET GENE. KIAA1559 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA1559, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1559 BINDING SITE, designated SEQ ID:528, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 
[2509] Another function of GAM31 is therefore inhibition of 

KIAA1559 (Accession XP.054472.2) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1559. 

[2510] KIDINS220 (Accession XP.291015.1) is another GAM 31 
target gene, herein designated TARGET GENE. KIDINS220 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIDINS220, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIDINS220 BINDING SITE, designated SEQ ID:13145, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2511] Another function of GAM31 is therefore inhibition of 



KIDINS220 (Accession XP_291015.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIDINS220. 

[2512] LARP (Accession NP_056130.1) is another GAM31 target 

gene, herein designated TARGET GENE. LARP BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by LARP, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LARP BINDING 
SITE, designated SEQ ID:7293, to the nucleotide sequence 
of GAM31 RNA, herein designated GAM RNA, also desig- 
nated SEQID:250. 

[2513] Another function of GAM31 is therefore inhibition of LARP 
(Accession NP_056130.1) . Accordingly, utilities of GAM31 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LARP. 

[2514] Leucine zipper-ef-hand containing transmembrane pro- 
tein 1 (LETM1, Accession NP_036450.1) is another GAM31 
target gene, herein designated TARGET GENE. LETM1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LETM1, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LETM1 BINDING SITE, designated SEQ ID:15302, to the nu- 
cleotide sequence of GAM31 RNA, herein designated GAM 
RNA, also designated SEQ ID:250. 
[2515] Another function of GAM31 is therefore inhibition of 

Leucine zipper-ef-hand containing transmembrane pro- 
tein 1 (LETM1, Accession NP_036450.1) . Accordingly, 
utilities of GAM31 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with LETM1. 

[2516] LOC138961 (Accession XP.071218.2) is another GAM 31 
target gene, herein designated TARGET GENE. LOC138961 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC138961, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC138961 BINDING SITE, designated SEQ ID:11374, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2517] Another function of GAM31 is therefore inhibition of 



LOC138961 (Accession XP_071218.2) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC138961. 

[2518] LOC144438 (Accession XP_084860.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC144438 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC144438, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144438 BINDING SITE, designated SEQ ID: 10309, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2519] Another function of GAM31 is therefore inhibition of 

LOC144438 (Accession XP_084860.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144438. 

[2520] LOC145098 (Accession XP.085022.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC145098 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC145098, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145098 BINDING SITE, designated SEQ ID:5430, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2521] Another function of GAM31 is therefore inhibition of 

LOC145098 (Accession XP_085022.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145098. 

[2522] LOC145663 (Accession XP.096829.1) is another GAM31 
target gene, herein designated TARGET GENE. LOC145663 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC145663, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145663 BINDING SITE, designated SEQ ID:15718, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2523] Another function of GAM31 is therefore inhibition of 

LOC145663 (Accession XP_096829.1) . Accordingly, utili- 



ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145663. 

[2524] LOC145678 (Accession XP_096832.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC145678 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC145678, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145678 BINDING SITE, designated SEQ ID:2590, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2525] Another function of GAM31 is therefore inhibition of 

LOC145678 (Accession XP_096832.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145678. 

[2526] LOC146958 (Accession XP_097142.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC146958 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146958, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146958 BINDING SITE, designated SEQ ID:5431, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2527] Another function of GAM31 is therefore inhibition of 

LOC146958 (Accession XP.097142.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146958. 

[2528] LOC151878 (Accession XP_087329.1) is another GAM31 
target gene, herein designated TARGET GENE. LOC151878 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC151878, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151878 BINDING SITE, designated SEQ ID:11456, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2529] Another function of GAM31 is therefore inhibition of 

LOC151878 (Accession XP_087329.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC151878. 

[2530] LOC157693 (Accession XP_088366.2) is another GAM 31 
target gene, herein designated TARGET GENE. LOC157693 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC157693, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157693 BINDING SITE, designated SEQ ID:11401, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2531] Another function of GAM31 is therefore inhibition of 

LOC157693 (Accession XP_088366.2) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157693. 

[2532] LOC2 19918 (Accession XP_166197.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC2 19918 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC219918, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC2 19918 BINDING SITE, designated SEQ ID:7818, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2533] Another function of GAM31 is therefore inhibition of 

LOC2 19918 (Accession XP_166197.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC219918. 

[2534] LOC221981 (Accession XP.168344.1) is another GAM31 
target gene, herein designated TARGET GENE. LOC221981 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221981, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221981 BINDING SITE, designated SEQ ID:8106, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2535] Another function of GAM31 is therefore inhibition of 

LOC221981 (Accession XP_168344.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC221981. 

[2536] LOC282958 (Accession XP.212615.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC282958 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC282958, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282958 BINDING SITE, designated SEQ ID:19230, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2537] Another function of GAM31 is therefore inhibition of 

LOC282958 (Accession XP.212615.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282958. 

[2538] LOC282989 (Accession XP_208472.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC282989 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC282989, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC282989 BINDING SITE, designated SEQ ID:19230, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2539] Another function of GAM31 is therefore inhibition of 

LOC282989 (Accession XP_208472.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282989. 

[2540] LOC283170 (Accession XP_208535.1) is another GAM31 
target gene, herein designated TARGET GENE. LOC283170 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by LOC283170, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283170 BINDING SITE, designated SEQ ID:7739, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2541] Another function of GAM31 is therefore inhibition of 

LOC283170 (Accession XP_208535.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283170. 



[2542] LOC283263 (Accession XP_208593.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC283263 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283263, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283263 BINDING SITE, designated SEQ ID: 19000, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2543] Another function of GAM31 is therefore inhibition of 

LOC283263 (Accession XP_208593.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283263. 

[2544] LOC283309 (Accession XP_208611.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC283309 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283309, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283309 BINDING SITE, designated SEQ ID:19230, to 



the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2545] Another function of GAM31 is therefore inhibition of 

LOC283309 (Accession XP_208611.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283309. 

[2546] LOC283495 (Accession XP_208697.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC283495 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283495, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283495 BINDING SITE, designated SEQ ID:19230, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2547] Another function of GAM31 is therefore inhibition of 

LOC283495 (Accession XP_208697.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283495. 

[2548] LOC283538 (Accession XP_211082.1) is another GAM 31 



target gene, herein designated TARGET GENE. LOC283538 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283538, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283538 BINDING SITE, designated SEQ ID:19620, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2549] Another function of GAM31 is therefore inhibition of 

LOC283538 (Accession XP_211082.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283538. 

[2550] LOC283550 (Accession XP_208740.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC283550 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283550, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283550 BINDING SITE, designated SEQ ID:19230, to 
the nucleotide sequence of GAM31 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:250. 
[2551] Another function of GAM31 is therefore inhibition of 

LOC283550 (Accession XP_208740.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283550. 

[2552] LOC283640 (Accession XP.208767. 1) is another GAM 3 1 
target gene, herein designated TARGET GENE. LOC283640 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283640, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283640 BINDING SITE, designated SEQ ID: 19230, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2553] Another function of GAM31 is therefore inhibition of 

LOC283640 (Accession XP_208767.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283640. 

[2554] LOC283914 (Accession XP_211257.2) is another GAM 31 
target gene, herein designated TARGET GENE. LOC283914 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283914, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283914 BINDING SITE, designated SEQ ID:20102, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2555] Another function of GAM31 is therefore inhibition of 

LOC283914 (Accession XP.211257.2) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283914. 

[2556] LOC284019 (Accession XP_211302.1) is another GAM31 
target gene, herein designated TARGET GENE. LOC284019 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284019, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284019 BINDING SITE, designated SEQ ID: 14941, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 



[2557] Another function of GAM31 is therefore inhibition of 

LOC284019 (Accession XP_211302.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284019. 

[2558] LOC284324 (Accession XP_209151.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC284324 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC284324, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284324 BINDING SITE, designated SEQ ID: 19230, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2559] Another function of GAM31 is therefore inhibition of 

LOC284324 (Accession XP_209151.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284324. 

[2560] LOC284397 (Accession XP_209180.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC284397 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC284397, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284397 BINDING SITE, designated SEQ ID: 19230, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2561] Another function of GAM31 is therefore inhibition of 

LOC284397 (Accession XP_209180.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284397. 

[2562] LOC284453 (Accession XP.209215.1) is another GAM31 
target gene, herein designated TARGET GENE. LOC284453 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC284453, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284453 BINDING SITE, designated SEQ ID: 19230, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2563] Another function of GAM31 is therefore inhibition of 



LOC284453 (Accession XP_209215.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284453. 

[2564] LOC284455 (Accession XP_209218.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC284455 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC284455, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284455 BINDING SITE, designated SEQ ID:2443, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2565] Another function of GAM31 is therefore inhibition of 

LOC284455 (Accession XP_209218.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284455. 

[2566] LOC284570 (Accession XP_211521.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC284570 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284570, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284570 BINDING SITE, designated SEQ ID: 17707, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2567] Another function of GAM31 is therefore inhibition of 

LOC284570 (Accession XP_211521.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284570. 

[2568] LOC284673 (Accession XP.211591.1) is another GAM31 
target gene, herein designated TARGET GENE. LOC284673 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC284673, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284673 BINDING SITE, designated SEQ ID: 16822, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2569] Another function of GAM31 is therefore inhibition of 

LOC284673 (Accession XP_211591.1) . Accordingly, utili- 



ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284673. 

[2570] LOC284707 (Accession XP_211598.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC284707 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284707, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284707 BINDING SITE, designated SEQ ID:3831, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2571] Another function of GAM31 is therefore inhibition of 

LOC284707 (Accession XP.211598.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284707. 

[2572] LOC285333 (Accession XP_209571.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC285333 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285333, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285333 BINDING SITE, designated SEQ ID:19230, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2573] Another function of GAM31 is therefore inhibition of 

LOC285333 (Accession XP_209571.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285333. 

[2574] LOC285504 (Accession XP_209642.1) is another GAM31 
target gene, herein designated TARGET GENE. LOC285504 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC285504, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285504 BINDING SITE, designated SEQ ID:19230, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2575] Another function of GAM31 is therefore inhibition of 

LOC285504 (Accession XP_209642.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC285504. 

[2576] LOC285709 (Accession XP.209730.2) is another GAM 31 
target gene, herein designated TARGET GENE. LOC285709 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285709, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285709 BINDING SITE, designated SEQ ID:6281, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2577] Another function of GAM31 is therefore inhibition of 

LOC285709 (Accession XP_209730.2) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285709. 

[2578] LOC285717 (Accession XP_211991.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC285717 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285717, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC285717 BINDING SITE, designated SEQ ID:12265, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2579] Another function of GAM31 is therefore inhibition of 

LOC285717 (Accession XP_211991.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285717. 

[2580] LOC285797 (Accession XP.212026.1) is another GAM31 
target gene, herein designated TARGET GENE. LOC285797 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285797, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285797 BINDING SITE, designated SEQ ID:13675, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2581] Another function of GAM31 is therefore inhibition of 

LOC285797 (Accession XP_212026.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC285797. 

[2582] LOC285838 (Accession XP_209771.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC285838 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285838, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285838 BINDING SITE, designated SEQ ID:19230, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2583] Another function of GAM31 is therefore inhibition of 

LOC285838 (Accession XP_209771.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285838. 

[2584] LOC285982 (Accession XP_209861.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC285982 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285982, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC285982 BINDING SITE, designated SEQ ID:9426, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2585] Another function of GAM31 is therefore inhibition of 

LOC285982 (Accession XP_209861.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285982. 

[2586] LOC286007 (Accession XP_2 12 133.1) is another GAM31 
target gene, herein designated TARGET GENE. LOC286007 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286007, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286007 BINDING SITE, designated SEQ ID:9960, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2587] Another function of GAM31 is therefore inhibition of 

LOC286007 (Accession XP_212133.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286007. 



[2588] LOC286182 (Accession XP_209929.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC286182 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286182, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286182 BINDING SITE, designated SEQ ID:19230, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2589] Another function of GAM31 is therefore inhibition of 

LOC286182 (Accession XP.209929.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286182. 

[2590] LOC286383 (Accession XP_2 10030.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC286383 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286383, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286383 BINDING SITE, designated SEQ ID:19230, to 



the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2591] Another function of GAM31 is therefore inhibition of 

LOC286383 (Accession XP_210030.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286383. 

[2592] LOC338739 (Accession XP_294690.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC338739 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338739, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338739 BINDING SITE, designated SEQ ID:15655, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2593] Another function of GAM31 is therefore inhibition of 

LOC338739 (Accession XP_294690.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338739. 

[2594] LOC339187 (Accession XP_294842.1) is another GAM 31 



target gene, herein designated TARGET GENE. LOC339187 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339187, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339187 BINDING SITE, designated SEQ ID:12276, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2595] Another function of GAM31 is therefore inhibition of 

LOC339187 (Accession XP.294842.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339187. 

[2596] LOC339807 (Accession XP_295070.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC339807 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339807, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339807 BINDING SITE, designated SEQ ID:13170, to 
the nucleotide sequence of GAM31 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:250. 
[2597] Another function of GAM31 is therefore inhibition of 

LOC339807 (Accession XP_295070.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339807. 

[2598] LOC340112 (Accession XP_291146.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC340112 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340112, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340112 BINDING SITE, designated SEQ ID:2443, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2599] Another function of GAM31 is therefore inhibition of 

LOC340112 (Accession XP_291146.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340112. 

[2600] LOC340156 (Accession XP_291158.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC340156 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340156, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340156 BINDING SITE, designated SEQ ID:14005, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2601] Another function of GAM31 is therefore inhibition of 

LOC340156 (Accession XP_291158.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340156. 

[2602] LOC348241 (Accession XP_300667.1) is another GAM31 
target gene, herein designated TARGET GENE. LOC348241 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348241, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348241 BINDING SITE, designated SEQ ID:11369, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 



[2603] Another function of GAM31 is therefore inhibition of 

LOC348241 (Accession XP_300667.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348241. 

[2604] LOC348526 (Accession XP_300775.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC348526 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348526, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348526 BINDING SITE, designated SEQ ID: 16926, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2605] Another function of GAM31 is therefore inhibition of 

LOC348526 (Accession XP_300775.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348526. 

[2606] LOC348768 (Accession XP_302883.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC348768 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC348768, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348768 BINDING SITE, designated SEQ ID:9248, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2607] Another function of GAM31 is therefore inhibition of 

LOC348768 (Accession XP_302883.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348768. 

[2608] LOC349257 (Accession XP_300996.1) is another GAM31 
target gene, herein designated TARGET GENE. LOC349257 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC349257, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349257 BINDING SITE, designated SEQ ID:17529, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2609] Another function of GAM31 is therefore inhibition of 



LOC349257 (Accession XP_300996.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349257. 

[2610] LOC349258 (Accession XP_300995.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC349258 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC349258, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349258 BINDING SITE, designated SEQ ID:17529, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2611] Another function of GAM31 is therefore inhibition of 

LOC349258 (Accession XP_300995.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349258. 

[2612] LOC349265 (Accession XP_301000.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC349265 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349265, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349265 BINDING SITE, designated SEQ ID:17529, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2613] Another function of GAM31 is therefore inhibition of 

LOC349265 (Accession XP_301000.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349265. 

[2614] LOC349266 (Accession XP.300999.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC349266 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC349266, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349266 BINDING SITE, designated SEQ ID: 17529, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2615] Another function of GAM31 is therefore inhibition of 

LOC349266 (Accession XP_300999.1) . Accordingly, utili- 



ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349266. 

[2616] LOC350905 (Accession XP_301844.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC350905 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC350905, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC350905 BINDING SITE, designated SEQ ID:607, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2617] Another function of GAM31 is therefore inhibition of 

LOC350905 (Accession XP_301844.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC350905. 

[2618] LOC352739 (Accession XP.305938.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC352739 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC352739, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC352739 BINDING SITE, designated SEQ ID:8832, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 
[2619] Another function of GAM31 is therefore inhibition of 

LOC352739 (Accession XP_305938.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC352739. 

[2620] LOC51619 (Accession NP_057067.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC51619 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC51619, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51619 BINDING SITE, designated SEQ ID:20004, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2621] Another function of GAM31 is therefore inhibition of 

LOC51619 (Accession NP_057067.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC51619. 

[2622] LOC90670 (Accession XP_033352.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC90670 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90670, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90670 BINDING SITE, designated SEQ ID:9139, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2623] Another function of GAM31 is therefore inhibition of 

LOC90670 (Accession XP.033352.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90670. 

[2624] LOC91526 (Accession NP_710181.1) is another GAM 31 
target gene, herein designated TARGET GENE. LOC91526 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91526, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
LOC91526 BINDING SITE, designated SEQ ID:16059, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 
[2625] Another function of GAM31 is therefore inhibition of 

LOC91526 (Accession NP_710181.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91526. 

[2626] LOC96597 (Accession XP.039922.1) is another GAM31 
target gene, herein designated TARGET GENE. LOC96597 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC96597, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC96597 BINDING SITE, designated SEQ ID: 19996, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2627] Another function of GAM31 is therefore inhibition of 

LOC96597 (Accession XP_039922.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC96597. 

[2628] Lipin 2 (LPIN2, Accession NP_055461.1) is another GAM 31 
target gene, herein designated TARGET GENE. LPIN2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LPIN2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LPIN2 BINDING SITE, designated SEQ ID:8573, to the nu- 
cleotide sequence of GAM31 RNA, herein designated GAM 
RNA, also designated SEQ ID:250. 

[2629] Another function of GAM31 is therefore inhibition of Lipin 
2 (LPIN2, Accession NP.055461.1) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LPIN2. 

[2630] LRRN4 (Accession NP.002310.2) is another GAM 31 target 
gene, herein designated TARGET GENE. LRRN4 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LRRN4, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LRRN4 BIND- 
ING SITE, designated SEQ ID:8168, to the nucleotide se- 



quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 

[2631] Another function of GAM31 is therefore inhibition of 

LRRN4 (Accession NP_002310.2) . Accordingly, utilities of 
GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LRRN4. 

[2632] Mitogen-activated protein kinase kinase kinase 2 

(MAP3K2, Accession NP_006600.2) is another GAM 31 tar- 
get gene, herein designated TARGET GENE. MAP3K2 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by MAP3K2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MAP3K2 
BINDING SITE, designated SEQ ID:17136, to the nucleotide 
sequence of GAM31 RNA, herein designated GAM RNA, 
also designated SEQ ID:250. 

[2633] Another function of GAM31 is therefore inhibition of Mi- 
togen-activated protein kinase kinase kinase 2 (MAP3K2, 
Accession NP_006600.2) . Accordingly, utilities of GAM31 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MAP3K2. 

[2634] MCLC (Accession NP_05 5942.1) is another GAM 31 target 



gene, herein designated TARGET GENE. MCLC BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MCLC, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MCLC BIND- 
ING SITE, designated SEQ ID:17231, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 

[2635] Another function of GAM31 is therefore inhibition of 

MCLC (Accession NP.055942.1) . Accordingly, utilities of 
GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCLC. 

[2636] Mads box transcription enhancer factor 2, polypeptide b 
(myocyte enhancer factor 2b) (MEF2B, Accession 
NP_005910.1) is another GAM 31 target gene, herein des- 
ignated TARGET GENE. MEF2B BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by MEF2B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig.8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MEF2B BINDING SITE, designated 
SEQ ID: 16083, to the nucleotide sequence of GAM31 RNA, 



herein designated GAM RNA, also designated SEQ ID:250. 

[2637] Another function of GAM31 is therefore inhibition of Mads 
box transcription enhancer factor 2, polypeptide b 
(myocyte enhancer factor 2b) (MEF2B, Accession 
NP_005910.1), a gene which binds a consensus sequence 
that regulates transcription. Accordingly, utilities of 
GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MEF2B. 

[2638] The function of MEF2B has been established by previous 
studies. See MEF2A (OMIM Ref. No. 600660). The process 
of differentiation from mesodermal precursor cells to my- 
oblasts has led to the discovery of a variety of tissue- 
specific factors that regulate muscle gene expression 
(e.g., 159970). Pollock and Treisman (1991) cloned a 
cDNA for MEF2B which they designated as a member of 
the RSRF (related to serum response factor) family. They 
described its DNA binding properties and discussed its 
potential role as a regulator of muscle- specific genes. Yu 
et al. (1992) also obtained MEF2B cDNAs by screening an 
expression library of primary human skeletal myocytes 
from vastus lateralis with a DNA probe containing the 
MEF2 binding sequence. The predicted MEF2B protein in- 
cludes the conserved MADS and MEF2 domains but other- 



wise is distinct from MEF2A. Hobson et al. (1995) mapped 
the MEF2B gene using somatic cell hybrid panel DNAs in- 
cluding deletion or derivative chromosome cell lines and 
regionalized it to 19pl2 by identifying cosmids in a chro- 
mosome 19 contig, members of which had previously 
been mapped to this band and close to the beginning of 
19pl3.1. T cell receptor (TCR)- induced apoptosis of thy- 
mocytes is mediated by calcium- dependent expression of 
the steroid receptors Nur77 (see OMIM Ref. No. 139139) 
and Norl (see OMIM Ref. No. 600542). MEF2 had been 
implicated as a calcium- dependent transcription factor 
for Nur77 expression. Youn et al. (1999) demonstrated 
that Cabinl (OMIM Ref. No. 604251), a calcineurin (see 
OMIM Ref. No. 114105) inhibitor, regulated MEF2. MEF2 
was normally sequestered by Cabinl in a transcriptionally 
inactive state. TCR engagement led to an increase in in- 
tracellular calcium concentration and the dissociation of 
MEF2 from Cabinl, as a result of competitive binding of 
activated calmodulin (OMIM Ref. No. 114180) to Cabinl. 
The interplay between Cabinl, MEF2, and calmodulin de- 
fines a distinct signaling pathway from the TCR to the 
Nur77 promoter during T cell apoptosis. 

[2639] 



[2640] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2641] Pollock, R.; Treisman, R. : Human SRF- related proteins: 
DNA- binding properties and potential regulatory targets. 
Genes Dev. 5: 2327- 2341, 1991. ; and 

[2642] Youn, H.- D.; Sun, L; Prywes, R.; Liu, J. O. : Apoptosis of T 
cells mediated by Ca(2+)- induced release of the tran- 
scription factor MEF2. Science 286: 790- 793, 1999. 

[2643] Further studies establishing the function and utilities of 
MEF2B are found in John Hopkins OMIM database record 
ID 600661, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. MEGF11 
(Accession NP_115821.1) is another GAM31 target gene, 
herein designated TARGET GENE. MEGF11 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by MEGF11, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MEGF11 BINDING 
SITE, designated SEQ ID: 10033, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 



[2644] Another function of GAM31 is therefore inhibition of 

MEGF11 (Accession NP_115821.1) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MEGF11. 

[2645] MGC24665 (Accession NP_689521.1) is another GAM31 
target gene, herein designated TARGET GENE. MGC24665 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC24665, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC24665 BINDING SITE, designated SEQ ID:755, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2646] Another function of GAM31 is therefore inhibition of 

MGC24665 (Accession NP_689521.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC24665. 

[2647] MGC2941 (Accession NP_077273.1) is another GAM 31 
target gene, herein designated TARGET GENE. MGC2941 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC2941, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC2941 BINDING SITE, designated SEQ ID:789, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2648] Another function of GAM31 is therefore inhibition of 

MGC2941 (Accession NP_077273.1) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC2941. 

[2649] MGC33926 (Accession NP_689603.1) is another GAM31 
target gene, herein designated TARGET GENE. MGC33926 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC33926, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC33926 BINDING SITE, designated SEQ ID:18620, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2650] Another function of GAM31 is therefore inhibition of 

MGC33926 (Accession NP_689603.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
MGC33926. 

[2651] MGC35468 (Accession NP_694976.1) is another GAM31 
target gene, herein designated TARGET GENE. MGC35468 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC35468, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC35468 BINDING SITE, designated SEQ ID:19738, to 
the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2652] Another function of GAM31 is therefore inhibition of 

MGC35468 (Accession NP_694976.1) . Accordingly, utili- 
ties of GAM31 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC35468. 

[2653] MGC4504 (Accession NP_077016.1) is another GAM 31 
target gene, herein designated TARGET GENE. MGC4504 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC4504, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
MGC4504 BINDING SITE, designated SEQ ID:8302, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2654] Another function of GAM31 is therefore inhibition of 

MGC4504 (Accession NP_077016.1) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC4504. 

[2655] MIDORI (Accession NP_065829.1) is another GAM 31 target 
gene, herein designated TARGET GENE. MIDORI BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MIDORI, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MIDORI BIND- 
ING SITE, designated SEQ ID:1428, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 

[2656] Another function of GAM31 is therefore inhibition of MI- 
DORI (Accession NP_065829.1) . Accordingly, utilities of 
GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MIDORI. 

[2657] Paired basic amino acid cleaving system 4 (PACE4, Acces- 



sion NP_612 196.1) is another GAM31 target gene, herein 
designated TARGET GENE. PACE4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PACE4, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
PACE4 BINDING SITE, designated SEQ ID:3372, to the nu- 
cleotide sequence of GAM31 RNA, herein designated GAM 
RNA, also designated SEQ ID:250. 
[2658] Another function of GAM31 is therefore inhibition of 

Paired basic amino acid cleaving system 4 (PACE4, Acces- 
sion NP.612196.1), a gene which processes hormone pre- 
cursors by cleaving paired basic amino acids. Accordingly, 
utilities of GAM31 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PACE4. 

[2659] The function of PACE4 has been established by previous 
studies. Using PCR methods, Kiefer et al. (1991) identified 
a second human subtilisin- like protease gene on chro- 
mosome 15. PCR primers were designed to be specific for 
the subfamily of eukaryotic subtilisin- like proteases with 
specificity for paired basic amino acid residue processing 



motifs. The gene encoding this protease, designated 
PACE4, also encoded a smaller subtilisin- related 
polypeptide derived by alternative mRNA splicing. As with 
the product of the PACE gene (OMIM Ref. No. 136950), the 
tissue distribution of PACE4 was widespread, with com- 
paratively higher levels in the liver. By in situ hybridization 
using isolated cosmid clones, Kiefer et al. (1991) mapped 
the PACE4 gene to chromosome 15 in close proximity to 
the PACE gene at 15q25- q26. Double labeling in situ hy- 
bridization suggested that the 2 genes are within 5 
megabases of each other. Mbikay et al. (1995) mapped 
the gene for PACE4 (Pcsk6) to mouse chromosome 7 by 
RFLP analysis of a DNA panel from an interspecific back- 
cross. It was located at a distance of 13 cM from the Pcsk3 
locus, which specifies furin (OMIM Ref. No. 136950), an- 
other member of this family of enzymes previously 
mapped to mouse chromosome 7. This is in concordance 
with the known close proximity of these 2 loci in the ho- 
mologous region on human 15q25- qter. Pcsk3 and Pcsk6 
map to a region of mouse chromosome 7 that has been 
associated cytogenetically with postnatal lethality in ma- 
ternal disomy, suggesting that these genes may be im- 
printed. 



[2660] 

[2661] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2662] Kiefer, M. C; Tucker, J. E.; Joh, R.; Landsberg, K. E.; Salt- 
man, D.; Barr, P.J. : Identification of a second human sub- 
tilisin- like protease gene in the fes/fps region of chro- 
mosome 15. DNA Cell Biol. 10: 757- 769, 1991. ; and 

[2663] Mbikay, M.; Seidah, N. C; Chretien, M.; Simpson, E. M. : 
Chromosomal assignment of the genes for proprotein 
convertases PC4, PC5, and PACE 4 in mouse and human. 
Genomics 26: 123- 129, 19. 

[2664] Further studies establishing the function and utilities of 
PACE4 are found in John Hopkins OMIM database record 
ID 167405, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Paired basic 
amino acid cleaving system 4 (PACE4, Accession 
NP_612197.1) is another GAM31 target gene, herein des- 
ignated TARGET GENE. PACE4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PACE4, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 



the complementarity of the nucleotide sequences of 
PACE4 BINDING SITE, designated SEQ ID:3372, to the nu- 
cleotide sequence of GAM31 RNA, herein designated GAM 
RNA, also designated SEQ ID:250. 
[2665] Another function of GAM31 is therefore inhibition of 

Paired basic amino acid cleaving system 4 (PACE4, Acces- 
sion NP.612197.1), a gene which processes hormone pre- 
cursors by cleaving paired basic amino acids. Accordingly, 
utilities of GAM31 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PACE4. 

[2666] The function of PACE4 has been established by previous 
studies. Using PCR methods, Kiefer et al. (1991) identified 
a second human subtilisin- like protease gene on chro- 
mosome 15. PCR primers were designed to be specific for 
the subfamily of eukaryotic subtilisin- like proteases with 
specificity for paired basic amino acid residue processing 
motifs. The gene encoding this protease, designated 
PACE4, also encoded a smaller subtilisin- related 
polypeptide derived by alternative mRNA splicing. As with 
the product of the PACE gene (OMIM Ref. No. 136950), the 
tissue distribution of PACE4 was widespread, with com- 
paratively higher levels in the liver. By in situ hybridization 



using isolated cosmid clones, Kiefer et al. (1991) mapped 
the PACE4 gene to chromosome 15 in close proximity to 
the PACE gene at 15q25- q26. Double labeling in situ hy- 
bridization suggested that the 2 genes are within 5 
megabases of each other. Mbikay et al. (1995) mapped 
the gene for PACE4 (Pcsk6) to mouse chromosome 7 by 
RFLP analysis of a DNA panel from an interspecific back- 
cross. It was located at a distance of 13 cM from the Pcsk3 
locus, which specifies furin (OMIM Ref. No. 136950), an- 
other member of this family of enzymes previously 
mapped to mouse chromosome 7. This is in concordance 
with the known close proximity of these 2 loci in the ho- 
mologous region on human 15q25- qter. Pcsk3 and Pcsk6 
map to a region of mouse chromosome 7 that has been 
associated cytogenetically with postnatal lethality in ma- 
ternal disomy, suggesting that these genes may be im- 
printed. 

[2667] 

[2668] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2669] Kiefer, M. C; Tucker, J. E.; Joh, R.; Landsberg, K. E.; Salt- 
man, D.; Barr, P.J. : Identification of a second human sub- 



tilisin- like protease gene in the fes/fps region of chro- 
mosome 15. DNA Cell Biol. 10: 757- 769, 1991. ; and 

[2670] Mbikay, M.; Seidah, N. C; Chretien, M.; Simpson, E. M. : 
Chromosomal assignment of the genes for proprotein 
convertases PC4, PC5, and PACE 4 in mouse and human. 
Genomics 26: 123- 129, 19. 

[2671] Further studies establishing the function and utilities of 
PACE4 are found in John Hopkins OMIM database record 
ID 167405, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Phosphodiesterase 4b, camp-specific 
(phosphodiesterase e4 dunce homolog, drosophila) 
(PDE4B, Accession NP_002591.1) is another GAM31 target 
gene, herein designated TARGET GENE. PDE4B BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by PDE4B, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PDE4B BIND- 
ING SITE, designated SEQ ID:17193, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 

[2672] Another function of GAM31 is therefore inhibition of 



Phosphodiesterase 4b, camp-specific (phosphodiesterase 
e4 dunce homolog, drosophila) (PDE4B, Accession 
NP_002591.1), a gene which may be involved in mediating 
central nervous system effects of therapeutic agents rang- 
ing from antidepressants to antiasthmatic and anti- in- 
flammatory agents. Accordingly, utilities of GAM31 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PDE4B. 
[2673] The function of PDE4B has been established by previous 
studies. Huston et al. (1997) cloned a novel human (plus 
its cognate rat) PDE4B splice variant and compared its ac- 
tivities to the 2 other splice variants from this locus. Al- 
ternative splicing of mRNA generated from both the hu- 
man and rat PDE4B genes produced long and short splice 
variants that had unique N- terminal regions. It was sug- 
gested that these alternatively spliced regions determined 
changes in the maximal catalytic activity of the isoforms, 
their susceptibility to inhibition by rolipram, and mode of 
interaction with particulate fractions. Milatovich et al. 
(1994) mapped the PDE4B gene to human lp31 by a com- 
bination of Southern analysis of somatic cell hybrid lines 
and fluorescence in situ hybridization (FISH); they as- 
signed the mouse homolog to chromosome 4 by Southern 



analysis of recombinant inbred (Rl) mouse strains. 
Through the use of somatic cell hybrids segregating either 
human or rat chromosomes, Szpirer et al. (1995) mapped 
the PDE4B gene to human chromosome 1 and rat chromo- 
some 5. 

[2674] 

[2675] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2676 ] Huston, E.; Lumb, S.; Russell, A.; Catterall, C; Ross, A. H.; 
Steele, M. R.; Bolger, G. B.; Perry, M.J.; Owens, R.J.; Hous- 
lay, M. D. : Molecular cloning and transient expression in 
COS7 cells of a novel human PDE4B cAMP- specific phos- 
phodiesterase, HSPDE4B3. Biochem.J. 328: 549- 558, 
1997. ; and 

t 2677 ] Milatovich, A.; Bolger, C; Michaeli, T.; Francke, U. : Chro- 
mosome localizations of genes for five cAMP- specific 
phosphodiesterases in man and mouse. Somat. Cell 
Molec. Genet. 20: 75- 86. 

[2678] Further studies establishing the function and utilities of 
PDE4B are found in John Hopkins OMIM database record 
ID 600127, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Paternally ex- 



pressed 10 (PEG10, Accession NP_055883.1) is another 
GAM31 target gene, herein designated TARGET GENE. 
PEG10 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by PEG 10, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of PEG10 BINDING SITE, designated SEQ ID:1451, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2679] Another function of GAM31 is therefore inhibition of Pa- 
ternally expressed 10 (PEG10, Accession NP.055883.1) . 
Accordingly, utilities of GAM31 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PEG 10. 

[2680] phospholipase c, gamma 1 (formerly subtype 148) (PLCG1, 
Accession NP_002651.1) is another GAM31 target gene, 
herein designated TARGET GENE. PLCG1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by PLCG1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PLCG1 BINDING SITE, 



designated SEQ ID:760, to the nucleotide sequence of 
GAM31 RNA, herein designated GAM RNA, also designated 
SEQID:250. 

[2681] Another function of GAM31 is therefore inhibition of 

Phospholipase c, gamma 1 (formerly subtype 148) (PLCG1, 
Accession NP_002651.1), a gene which is a major sub- 
strate for heparin- binding growth factor 1 - activated ty- 
rosine kinase. Accordingly, utilities of GAM31 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with PLCG1. 

[2682] The function of PLCG1 has been established by previous 
studies. The binding of various agonists to their specific 
cell- surface receptors rapidly induces formation of 2 sec- 
ond- messenger molecules derived from phosphatidyli- 
nositol 4,5- bisphosphate, namely, diacylglycerol and in- 
ositol 1,4,5- triphosphate. The production of these sec- 
ond- messenger molecules is mediated by activated 
phosphatidyl inositol- specific phospholipase C (PLC) en- 
zymes. There are several immunologically distinct en- 
zymes with phosphatidylinositol- specific PLC activities. 
Stahl et al. (1988) purified, cloned, and expressed 1 of 
these PLC subtypes, which they referred to as PLC- 148. 
They found that PLC- 148 mRNA is expressed in most cell 



types and is present as a single- copy gene. Structural 
homology with SRC (OMIM Ref. No. 190090) was noted. 
Bristol et al. (1988) found by in situ hybridization that the 
PLCG1 gene is located on 20ql2- ql3.1. Southern blot 
analysis of DNA from human- mouse hybrid cells sup- 
ported the assignment to chromosome 20. The location of 
both SRC and PLC148 on chromosome 20 is of interest. 
The region is often involved in interstitial deletions and 
breakpoints in myeloid malignancy. Using the highly poly- 
morphic (dC- dA)n/(dG- dT)n dinucleotide repeat at the 
PLC1 locus, Rothschild et al. (1992) demonstrated close 
linkage to several chromosome 20 markers including 
adenosine deaminase (ADA; 102700); maximum lod = 
57.24 at theta = 0.05. In addition, the PLC1 gene showed 
linkage to the MODY locus (OMIM Ref. No. 125850); lod 
score = 4.57 at theta = 0.089. Nelson et al. (1992) 
mapped the Plcgl gene to mouse chromosome 2. Chuang 
et al. (2001) demonstrated that bradykinin- or NGF- me- 
diated potentiation of thermal sensitivity in vivo requires 
expression of VR1 (OMIM Ref. No. 602076), a heat- acti- 
vated ion channel on sensory neurons. Diminution of 
plasma membrane phosphatidylinositol- 4,5,bisphosphate 
levels through antibody sequestration or PLC- mediated 



hydrolysis mimics the potentiating effects of bradykinin or 
NGF at the cellular level. Moreover, recruitment of PLC- 
gamma to TRK- alpha (OMIM Ref. No. 191315) is essential 
for NGF- mediated potentiation of channel activity, and 
biochemical studies suggested that VR1 associates with 
this complex. Chuang et al. (2001) concluded that their 
studies delineate a biochemical mechanism through which 
bradykinin and NGF produce hypersensitivity and might 
explain how the activation of PLC signaling systems regu- 
lates other members of the TRP channel family. Ye et al. 
(2002) demonstrated that PLCG1 acts as a guanine nu- 
cleotide exchange factor for PIKE (OMIM Ref. No. 605476). 
PIKE is a nuclear GTPase that activates nuclear phos- 
phatidylinositol- 3- hydroxykinase (PI(3)K) activity, and 
mediates the physiologic activation by nerve growth factor 
(see OMIM Ref. No. 162020) of nuclear PI(3)K activity. This 
enzymatic activity accounts for the mitogenic properties 
of PLCG1. 

[2683] 

[2684] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2685] stahl, M. L; Ferenz, C. R.; Kelleher, K. L; Kriz, R. W.; 



Knopf, J. L. : Sequence similarity of phospholipase C with 
the non- catalytic region of src. Nature 332: 269- 272, 
1988. ; and 

[2686] ye, K.; Aghdasi, B.; Luo, H. R.; Moriarity, J. L; Wu, F. Y.; 

Hong, J. J.; Hurt, K. J.; Bae, S. S.; Suh, P.- C; Snyder, S. H. : 
Phospholipase C- gamma- 1 is a physiological guanine 
nucleo. 

[2687] Further studies establishing the function and utilities of 
PLCG1 are found in John Hopkins OMIM database record 
ID 172420, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Procollagen-lysine, 2-oxoglutarate 5-dioxygenase 
(lysine hydroxylase, ehlers-danlos syndrome type vi) 
(PLOD, Accession NP_000293.1) is another CAM 31 target 
gene, herein designated TARGET GENE. PLOD BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by PLOD, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PLOD BIND- 
ING SITE, designated SEQ ID:15113, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 



[2688] Another function of GAM31 is therefore inhibition of Pro- 
collagen-lysine, 2-oxoglutarate 5-dioxygenase (lysine 
hydroxylase, ehlers-danlos syndrome type vi) (PLOD, Ac- 
cession NP_000293.1) .Accordingly, utilities of GAM31 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PLOD. 

[2689] RODH (Accession NP.003716.2) is another GAM 31 target 
gene, herein designated TARGET GENE. RODH BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by RODH, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of RODH BIND- 
ING SITE, designated SEQ ID:14449, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 

[2690] Another function of GAM31 is therefore inhibition of 

RODH (Accession NP_003716.2) . Accordingly, utilities of 
GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RODH. 

[2691] Spastic ataxia of charlevoix-saguenay (sacsin) (SACS, Ac- 
cession NP_055178.1) is another GAM31 target gene, 
herein designated TARGET GENE. SACS BINDING SITE is a 



target binding site found in the 3 X untranslated region of 
mRNA encoded by SACS, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SACS BINDING SITE, 
designated SEQ ID: 14450, to the nucleotide sequence of 
GAM31 RNA, herein designated GAM RNA, also designated 
SEQID:250. 

[2692] Another function of GAM31 is therefore inhibition of 

Spastic ataxia of charlevoix-saguenay (sacsin) (SACS, Ac- 
cession NP.055178.1) . Accordingly, utilities of GAM31 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SACS. 

[2693] Sarla gene homolog 1 (s. cerevisiae) (SARA1, Accession 
NP_064535.1) is another GAM31 target gene, herein des- 
ignated TARGET GENE. SARA1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SARA1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SARA1 BINDING SITE, designated 
SEQ ID:9126, to the nucleotide sequence of GAM31 RNA, 
herein designated GAM RNA, also designated SEQ ID:250. 



[2694] Another function of GAM31 is therefore inhibition of Sarla 
gene homolog 1 (s. cerevisiae) (SARA1, Accession 
NP_064535.1) . Accordingly, utilities of GAM31 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SARA1. 

[2695] Splicing factor proline/glutamine rich (polypyrimidine 
tract binding protein associated) (SFPQ, Accession 
NP_005057.1) is another GAM31 target gene, herein des- 
ignated TARGET GENE. SFPQ BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SFPQ, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SFPQ BINDING SITE, designated 
SEQ ID: 16010, to the nucleotide sequence of GAM31 RNA, 
herein designated GAM RNA, also designated SEQ ID:250. 

[2696] Another function of GAM31 is therefore inhibition of 
Splicing factor proline/glutamine rich (polypyrimidine 
tract binding protein associated) (SFPQ, Accession 
NP_005057.1), a gene which binds intronic polypyrimidine 
tracts. Accordingly, utilities of GAM31 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with SFPQ. 



[2697] The function of SFPQ has been established by previous 
studies. Patton et al. (1993) identified a 100- kD protein 
that copurified and associated with polypyrimidine tract- 
binding protein (PTB; 600693). By microsequence analysis 
and PCR, followed by screening a fetal brain cDNA library, 
Patton et al. (1993) isolated cDNAs encoding alternatively 
spliced isoforms of this protein, which they called PSF 
(PTB- associated splicing factor). The deduced 669- and 
707- amino acid PSF isoforms contain 2 consensus RNA- 
binding domains and an unusual N terminus rich in pro- 
line and glutamine residues. PSF is highly basic and has a 
predicted molecular mass of 76 kD, which is much lower 
than the experimentally determined molecular mass of 
100 kD. Northern blot analysis detected PSF transcripts of 
2.5 and 3.0 kb, consistent with the alternative splicing. 
The authors found that the RNA- binding properties of 
PSF are identical to those of PTB and that both proteins, 
together and independently, bind the polypyrimidine tract 
of mammalian introns. Biochemical complementation, an- 
tibody inhibition, and immunodepletion experiments 
demonstrated that PSF is an essential pre- mRNA splicing 
factor required early in spliceosome formation. Bacterially 
synthesized PSF was able to complement immunodepleted 



extracts and restore splicing activity. Despite its associa- 
tion with PSF, complementary experiments with antibodies 
against PTB did not suggest an essential role for PTB in 
pre- mRNA splicing. Clark et al. (1997) identified cases of 
papillary renal cell carcinoma in which the splicing factor 
gene PSF was partnered with the TFE3 gene as a result of 
a translocation, t(X;l)(pll.2;p34). 

[2698] 

[2699] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2700] Patton, J. C; Porro, E. B.; Galceran, J.; Tempst, P.; Nadal- 
Ginard, B. : Cloning and characterization of PSF, a novel 
pre- mRNA splicing factor. Genes Dev. 7: 393- 406, 1993. 
; and 

[2701] Clark, J.; Lu, Y.-J.; Sidhar, S. K.; Parker, C; Gill, S.; Smed- 
ley, D.; Hamoudi, R.; Linehan, W. M.; Shipley, J.; Cooper, C. 
S. : Fusion of splicing factor genes PSF and NonO (p54- 
nrb) to. 

[2702] Further studies establishing the function and utilities of 
SFPQare found in John Hopkins OMIM database record ID 
605199, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Siat7c (Accession 



NP_694541.1) is another GAM31 target gene, herein des- 
ignated TARGET GENE. Siat7c BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by Siat7c, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of Siat7c BINDING SITE, designated 
SEQ ID: 11487, to the nucleotide sequence of GAM31 RNA, 
herein designated GAM RNA, also designated SEQ ID:250. 

[2703] Another function of GAM31 is therefore inhibition of 

Siat7c (Accession NP_694541.1) . Accordingly, utilities of 
GAM31 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with Siat7c. 

[2704] solute carrier family 19, member 3 (SLC19A3, Accession 
NP_079519.1) is another GAM 31 target gene, herein des- 
ignated TARGET GENE. SLC19A3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SLC19A3, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SLC19A3 BINDING SITE, des- 
ignated SEQ ID: 16645, to the nucleotide sequence of 
GAM31 RNA, herein designated GAM RNA, also designated 



SEQID:250. 

[2705] Another function of GAM31 is therefore inhibition of So- 
lute carrier family 19, member 3 (SLC19A3, Accession 
NP_079519.1) . Accordingly, utilities of GAM31 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC19A3. 

[2706] Serine protease inhibitor-like, with kunitz and wap do- 
mains 1 (eppin) (SPINLW1, Accession NP.852479.1) is an- 
other GAM31 target gene, herein designated TARGET 
GENE. SPINLW1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SPINLW1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SPINLW1 BIND- 
ING SITE, designated SEQ ID:10499, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 

[2707] Another function of GAM31 is therefore inhibition of Ser- 
ine protease inhibitor-like, with kunitz and wap domains 
1 (eppin) (SPINLW1, Accession NP_852479.1) . Accord- 
ingly, utilities of GAM31 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with SPINLW1. 

[2708] Serine protease inhibitor-like, with kunitz and wap do- 
mains 1 (eppin) (SPINLW1, Accession NP_065131.1) is an- 
other GAM31 target gene, herein designated TARGET 
GENE. SPINLW1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SPINLW1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SPINLW1 BIND- 
ING SITE, designated SEQ ID:10499, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 

[2709] Another function of GAM31 is therefore inhibition of Ser- 
ine protease inhibitor-like, with kunitz and wap domains 
1 (eppin) (SPINLW1, Accession NP_065131.1) . Accord- 
ingly, utilities of GAM31 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SPINLW1. 

[2710] Synovial sarcoma, x breakpoint 2 interacting protein 

(SSX2IP, Accession NP_054740.1) is another GAM 31 target 
gene, herein designated TARGET GENE. SSX2IP BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by SSX2IP, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SSX2IP BIND- 
ING SITE, designated SEQ ID:5546, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 

t 2711 ] Another function of GAM31 is therefore inhibition of Syn- 
ovial sarcoma, x breakpoint 2 interacting protein (SSX2IP, 
Accession NP_054740.1) . Accordingly, utilities of GAM31 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SSX2IP. 

[2712] Thyroid hormone receptor, alpha (erythroblastic leukemia 
viral (v-erb-a) oncogene homolog, avian) (THRA, Acces- 
sion NP_003241.2) is another GAM31 target gene, herein 
designated TARGET GENE. THRA BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by THRA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of THRA BINDING SITE, designated 
SEQ ID:5656, to the nucleotide sequence of GAM31 RNA, 
herein designated GAM RNA, also designated SEQ ID:250. 



[2713] Another function of GAM31 is therefore inhibition of Thy- 
roid hormone receptor, alpha (erythroblastic leukemia vi- 
ral (v-erb-a) oncogene homolog, avian) (THRA, Accession 
NP_003241.2), a gene which is a high affinity receptor for 
thyroid hormone and therefore may be associated with 
Nonfunctioning pituitary adenoma. Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 
Nonfunctioning pituitary adenoma, and of other diseases 
and clinical conditions associated with THRA. 

[2714] The function of THRA has been established by previous 
studies. Debuire et al. (1984) found that ERBA, which po- 
tentiates ERBB (OMIM Ref. No. 131550), has an amino acid 
sequence different from that of other known oncogene 
products and related to those of the carbonic anhydrases. 
ERBA potentiates ERBB by blocking differentiation of ery- 
throblasts at an immature stage. Carbonic anhydrases 
participate in the transport of carbon dioxide in erythro- 
cytes. Sap et al. (1986) and Weinberger et al. (1986) 
showed that the ERBA protein is a high- affinity receptor 
for thyroid hormone. The cDNA sequence indicates a rela- 
tionship to steroid- hormone receptors, and binding 
studies indicate that it is a receptor for thyroid hormones. 
It is located in the nucleus, where it binds to DNA and ac- 



tivates transcription. McCabe et al. (1999) hypothesized 
that aberrant THRA expression in nonfunctioning pituitary 
tumors may reflect mutations in the receptor coding and 
regulatory sequences. They screened THRA mRNA and 
THRB response elements and ligand- binding domains for 
sequence anomalies. Screening THRA mRNA from 23 tu- 
mors by RNase mismatch and sequencing candidate frag- 
ments identified 1 silent and 3 missense mutations, 2 in 
the common THRA region (190120.0001, 190120.0002) 
and 1 that was specific for the alpha- 2 isoform 
(190120.0003). No THRB response element differences 
were detected in 14 nonfunctioning tumors, and no THRB 
ligand- binding domain differences were detected in 23 
nonfunctioning tumors. The authors suggested that the 
novel thyroid receptor mutations may be of functional 
significance in terms of thyroid receptor action, and fur- 
ther definition of their functional properties may provide 
insight into the role of thyroid receptors in growth control 
in pituitary cells. 
[2715] Animal model experiments lend further support to the 

function of THRA. To evaluate the respective contributions 
of THRA and THRB in the regulation of CYP7A (OMIM Ref. 
No. 118455), the rate- limiting enzyme in the synthesis of 



bile acids, Gullberg et al. (2000) studied the responses to 
2% dietary cholesterol and T3 in THRA and THRB knockout 
mice under hypo- and hyperthyroid conditions. Their ex- 
periments showed that the normal stimulation in CYP7A 
activity and mRNA level by T3 is lost in THRB - /-, but not 
in THRA - /-, mice, identifying THRB as the mediator of 
T3 action on CYP7A and, consequently, as a major regula- 
tor of cholesterol metabolism in vivo. Somewhat unex- 
pectedly, T3- deficient THRB - /- mice showed an aug- 
mented CYP7A response after challenge with dietary 
cholesterol, and these animals did not develop hyperc- 
holesterolemia to the extent that wildtype controls did. 
The authors concluded that the latter results lend strong 
support to the concept that THRs may exert regulatory ef- 
fects in vivo independent of T3. 

t 2716 ] It is appreciated that the abovementioned animal model 
for THRA is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

t 2717 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2718] Weinberger, C; Thompson, C. C; Ong, E. S.; Lebo, R.; 



Gruol, D. J.; Evans, R. M. : The c- erb- A gene encodes a 
thyroid hormone receptor. Nature 324: 641- 646, 1986. ; 
and 

t 2719 ] Gullberg, H.; Rudling, M.; Forrest, D.; Angelin, B.; 

Vennstrom, B. : Thyroid hormone receptor beta- deficient 
mice show complete loss of the normal cholesterol 7- al- 
pha- hydroxylase (CYP7A). 

[2720] Further studies establishing the function and utilities of 

THRA are found in John Hopkins OMIM database record ID 
190120, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Tyrosine kinase, 
non-receptor, 1 (TNK1, Accession NP_003976.1) is an- 
other GAM31 target gene, herein designated TARGET 
GENE. TNK1 BINDING SITE is a target binding site found in 
the 3 x untranslated region of mRNA encoded by TNK1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TNK1 BINDING SITE, designated SEQ ID:16242, 
to the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2721] Another function of GAM31 is therefore inhibition of Ty- 
rosine kinase, non-receptor, 1 (TNK1, Accession 



NP_003976.1) . Accordingly, utilities of GAM31 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TNK1. 

[2722] Tripartite motif-containing 8 (TRIM8, Accession 

NP_112174.1) is another GAM 31 target gene, herein des- 
ignated TARGET GENE. TRIM8 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded byTRIM8, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TRIM8 BINDING SITE, designated 
SEQ ID:7224, to the nucleotide sequence of GAM31 RNA, 
herein designated GAM RNA, also designated SEQ ID:250. 

[2723] Another function of GAM31 is therefore inhibition of Tri- 
partite motif-containing 8 (TRIM8, Accession 
NP_112174.1) . Accordingly, utilities of GAM31 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM8. 

t 2724 ] Thioredoxin-like, 32kda (TXNL, Accession NP_004777.1) 
is another GAM31 target gene, herein designated TARGET 
GENE. TXNL BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by TXNL, 
corresponding to a target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TXNL BINDING SITE, designated SEQ ID:18077, 
to the nucleotide sequence of GAM31 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:250. 

[2725] Another function of GAM31 is therefore inhibition of 

Thioredoxin-like, 32kda (TXNL, Accession NP_004777.1) . 
Accordingly, utilities of GAM31 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TXNL 

[2726] VTS58635 (Accession NP.201572.1) is another GAM 31 
target gene, herein designated TARGET GENE. VTS58635 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by VTS58635, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
VTS58635 BINDING SITE, designated SEQ ID:11083, to the 
nucleotide sequence of GAM31 RNA, herein designated 
GAM RNA, also designated SEQ ID:250. 

[2727] Another function of GAM31 is therefore inhibition of 

VTS58635 (Accession NP_201572.1) . Accordingly, utilities 
of GAM31 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
VTS58635. 

[2728] zinc finger, dhhc domain containing 6 (ZDHHC6, Acces- 
sion NP_071939.1) is another GAM31 target gene, herein 
designated TARGET GENE. ZDHHC6 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by ZDHHC6, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZDHHC6 BIND- 
ING SITE, designated SEQ ID:11341, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 

[2729] Another function of GAM31 is therefore inhibition of Zinc 
finger, dhhc domain containing 6 (ZDHHC6, Accession 
NP.071939.1) . Accordingly, utilities of GAM31 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZDHHC6. 

[2730] ZF (Accession NP_067035.1) is another GAM 31 target 

gene, herein designated TARGET GENE. ZF BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by ZF, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ZF BINDING SITE, desig- 
nated SEQ ID: 16486, to the nucleotide sequence of 
GAM31 RNA, herein designated GAM RNA, also designated 
SEQID:250. 

[2731] Another function of GAM31 is therefore inhibition of ZF 

(Accession NP_067035.1) . Accordingly, utilities of GAM31 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ZF. 

[2732] Z i nc finger protein 238 (ZNF238, Accession NP_006343.2) 
is another GAM31 target gene, herein designated TARGET 
GENE. ZNF238 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
ZNF238, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF238 BINDING SITE, designated 
SEQ ID:5764, to the nucleotide sequence of GAM31 RNA, 
herein designated GAM RNA, also designated SEQ ID:250. 

[2733] Another function of GAM31 is therefore inhibition of Zinc 
finger protein 238 (ZNF238, Accession NP_006343.2) . 
Accordingly, utilities of GAM31 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 



sociated with ZNF238. 

t 27 34] Zinc finger protein 259 (ZNF259, Accession NP_003895.1) 
is another GAM31 target gene, herein designated TARGET 
GENE. ZNF259 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
ZNF259, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF259 BINDING SITE, designated 
SEQ ID: 13366, to the nucleotide sequence of GAM31 RNA, 
herein designated GAM RNA, also designated SEQ ID:250. 

[2735] Another function of GAM31 is therefore inhibition of Zinc 
finger protein 259 (ZNF259, Accession NP_003895.1) . 
Accordingly, utilities of GAM31 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF259. 

[ 27 36] zinc finger protein 294 (ZNF294, Accession XP_047829.3) 
is another GAM31 target gene, herein designated TARGET 
GENE. ZNF294 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ZNF294, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of ZNF294 BINDING 
SITE, designated SEQ ID: 13 175, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 

[2737] Another function of GAM31 is therefore inhibition of Zinc 
finger protein 294 (ZNF294, Accession XP.047829.3) . 
Accordingly, utilities of GAM31 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF294. 

[2738] Z i nc finger protein 294 (ZNF294, Accession NP_056380.1) 
is another GAM31 target gene, herein designated TARGET 
GENE. ZNF294 BINDING SITE is a target binding site found 
in the 3 N untranslated region of multiple transcripts of 
mRNA encoded by ZNF294, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF294 BINDING 
SITE, designated SEQ ID:13175, to the nucleotide se- 
quence of GAM31 RNA, herein designated GAM RNA, also 
designated SEQ ID:250. 

[2739] Another function of GAM31 is therefore inhibition of Zinc 
finger protein 294 (ZNF294, Accession NP_056380.1) . 
Accordingly, utilities of GAM31 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with ZNF294. 

t 274 0] Zinc finger protein 36 (kox 18) (ZNF36, Accession 

XP_168302.1) is another GAM 31 target gene, herein des- 
ignated TARGET GENE. ZNF36 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by ZNF36, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ZNF36 BINDING SITE, designated 
SEQ ID: 13 144, to the nucleotide sequence of GAM3 1 RNA, 
herein designated GAM RNA, also designated SEQ ID:250. 

[2741] Another function of GAM31 is therefore inhibition of Zinc 
finger protein 36 (kox 18) (ZNF36, Accession 
XP_168302.1), a gene which may be involved in transcrip- 
tional regulation. Accordingly, utilities of GAM31 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF36. 

[2742] The function of ZNF36 has been established by previous 
studies. By screening a human insulinoma cDNA library 
with a degenerate oligonucleotide corresponding to the 
H/C linker sequence, Tommerup et al. (1993) isolated cD- 
NAs potentially encoding zinc finger proteins. Tommerup 



and Vissing (1995) performed sequence analysis on a 
number of these cDNAs and identified several novel zinc 
finger protein genes, including ZNF36, which they called 
ZNF139. The ZNF139 cDNA predicts a protein belonging 
to the Kruppel family of zinc finger proteins. By isotopic in 
situ hybridization, Rousseau- Merck et al. (1995) mapped 
the ZNF36 gene, which they called KOX18, to 7q21- q22. 
From pulsed field gel electrophoresis studies, they 
showed that KOX18 is within less than 250 kb of KOX25 
(ZNF38; 601261). Rousseau- Merck et al. (1995) tabulated 
18 different KOX genes that had been located in pairs 
within 9 DNA fragments of 200 to 580 kb on 7 different 
chromosomes. By FISH, Tommerup and Vissing (1995) 
mapped the ZNF36 gene to 7q21.3- q22.1. 

[2743] 

[2744] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2745] Tommerup, N.; Vissing, H. : Isolation and fine mapping of 
16 novel human zinc finger- encoding cDNAs identify pu- 
tative candidate genes for developmental and malignant 
disorders. Genomics 27: 259- 264, 1995. ; and 

[2746] Rousseau- Merck, M.- F.; Duro, D.; Berger, R.; Thiesen, H. 



J. : Chromosomal localization of two KOX zinc finger 
genes on chromosome bands 7q21- q22. Ann. Genet. 38: 
81- 84, 1995. 

[2747] Further studies establishing the function and utilities of 
ZNF36 are found in John Hopkins OMIM database record 
ID 601260, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. 

[2748] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 32 
(GAM32), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[2749] GAM32 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM32 was detected is described hereinabove 
with reference to Figs. 8-15. 

[ 27 50] GAM32 gene, herein designated GAM GENE, and GAM32 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

t 2751 ] GAM32 gene encodes a GAM32 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM32 precursor 



RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM32 precursor RNA is designated SEQ ID: 187, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

t 27 52] GAM32 precursor RNA folds onto itself, forming GAM 3 2 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2753] GAM32 precursor RNA folds onto itself, forming GAM 3 2 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 



[2754] Nucleotide sequence of GAM32 precursor RNA, desig- 
nated SEQ-ID: 187, and a schematic representation of a 
predicted secondary folding of GAM32 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[2755] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 3 2 folded precursor RNA into GAM 3 2 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM32 RNA is designated SEQ 
ID:384, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[2756] GAM32 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM32 target 
RNA, herein designated GAM TARGET RNA. GAM 3 2 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3" untranslated region, designated 



5^UTR, PROTEIN CODING and 3^UTR respectively. 

t 2757 ] GAM32 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM32 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM32 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM32 RNA may have a different number of target 
binding sites in untranslated regions of a GAM32 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^ UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[2758] The complementary binding of GAM32 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM32 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 



ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM32 target RNA into GAM32 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

t 2759 ] It is appreciated that GAM32 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM32 target genes. The mRNA of each one of this plu- 
rality of GAM32 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM32 RNA, 
herein designated GAM RNA, and which when bound by 
GAM32 RNA causes inhibition of translation of respective 
one or more GAM32 target proteins. 

[2760] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM32 gene, herein designated GAM GENE, on one or 
more GAM32 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 



recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
t 2761 ] It is appreciated that specific functions and accordingly 
utilities of GAM32 correlate with, and may be deduced 
from, the identity of the target genes which GAM32 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[2762] 
[2763] 

[2764] Cullin 3 (CUL3, Accession NM.003590.1) is a GAM32 tar- 
get gene, herein designated TARGET GENE. CUL3 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by CUL3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CUL3 BIND- 
ING SITE, designated SEQ ID:7209, to the nucleotide se- 
quence of GAM32 RNA, herein designated GAM RNA, also 



designated SEQ ID:384. 

[2765] a function of GAM32 is therefore inhibition of Cullin 3 

(CUL3, Accession NM_003590.1), a gene which may target 
other proteins for ubiquitin- dependent proteolysis. Ac- 
cordingly, utilities of GAM32 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CUL3. 

[2766] The function of CUL3 has been established by previous 
studies. Kipreos et al. (1996) identified a conserved gene 
family, designated cullins, with at least 5 members in ne- 
matodes, 6 in humans, and 3 in S. cerevisiae. See CUL1 
(OMIM Ref. No. 603134). Human CUL3 is an ortholog of 
nematode cul3. Michel and Xiong (1998) identified human 
CUL3 cDNAs and reported that the predicted protein is 
768 amino acids long. Ishikawa et al. (1998) isolated a 
CUL3 cDNA, KIAA0617, as 1 of 100 brain cDNAs encoding 
large proteins. Using RT- PCR, they found that CUL3 is 
expressed in several tissues. Du et al. (1998) identified 
CUL3 as a gene whose expression in human fibroblasts is 
induced by phorbol 12- myristate 13- acetate (PMA) and 
suppressed by salicylate. They reported that the se- 
quences of the human and C. elegans cul3 proteins share 
46% identity. Northern blot analysis revealed that CUL3 is 



expressed as major 2.8- and minor 4.3- kb transcripts in 
various human tissues, with the highest levels in skeletal 
muscle and heart. 

[2767] 

[2768] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2769] DUj m.; Sansores- Garcia, L; Zu, Z.; Wu, K. K. : Cloning 

and expression analysis of a novel salicylate suppressible 
gene, Hs- CUL- 3, a member of cullin/Cdc53 family. J. 
Biol. Chem. 273: 24289- 24292, 1998. ; and 

[2770] ishikawa, K.; Nagase, T.; Suyama, M.; Miyajima, N.; 

Tanaka, A.; Kotani, H.; Nomura, N.; Ohara, O. : Prediction 
of the coding sequences of unidentified human genes. X. 
The complete seque. 

t 2771 ] Further studies establishing the function and utilities of 
CUL3 are found in John Hopkins OMIM database record ID 
603136, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.KIAA0237 
(Accession NM_014747.1) is another GAM32 target gene, 
herein designated TARGET GENE. KIAA0237 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0237, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0237 
BINDING SITE, designated SEQ ID:16243, to the nucleotide 
sequence of GAM32 RNA, herein designated GAM RNA, 
also designated SEQ ID:384. 
[2772] Another function of GAM32 is therefore inhibition of 

KIAA0237 (Accession NM_014747.1) . Accordingly, utili- 
ties of GAM32 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0237. 

[ 277 3] KIAA0514 (Accession NM_014696.1) is another GAM32 
target gene, herein designated TARGET GENE. KIAA0514 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by KIAA0514, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0514 BINDING SITE, designated SEQ ID:11389, to the 
nucleotide sequence of GAM32 RNA, herein designated 
GAM RNA, also designated SEQ ID:384. 

[2774] Another function of GAM32 is therefore inhibition of 

KIAA0514 (Accession NM_014696.1) . Accordingly, utili- 



ties of GAM32 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0514. 

[2775] LOC149734 (Accession ) is another GAM 3 2 target gene, 
herein designated TARGET GENE. LOC149734 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC149734, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC149734 BINDING SITE, designated SEQ ID:1549, to the 
nucleotide sequence of GAM32 RNA, herein designated 
GAM RNA, also designated SEQ ID:384. 

[2776] Another function of GAM32 is therefore inhibition of 

LOC149734 (Accession ) . Accordingly, utilities of GAM32 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC149734. 

t 2777 ] LOC151959 (Accession XM.098144.1) is another GAM 3 2 
target gene, herein designated TARGET GENE. LOC151959 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC151959, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC151959 BINDING SITE, designated SEQ ID:11716, to 
the nucleotide sequence of GAM32 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:384. 
[2778] Another function of GAM32 is therefore inhibition of 

LOC151959 (Accession XM.098144.1) . Accordingly, utili- 
ties of GAM32 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151959. 

[2779] LOC90362 (Accession ) is another GAM32 target gene, 

herein designated TARGET GENE. LOC90362 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by LOC90362, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC90362 
BINDING SITE, designated SEQ ID:5001, to the nucleotide 
sequence of GAM32 RNA, herein designated GAM RNA, 
also designated SEQ ID:384. 

[2780] Another function of GAM32 is therefore inhibition of 

LOC90362 (Accession ) . Accordingly, utilities of GAM32 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC90362. 



[ 27 81] Protocadherin 11 y-linked (PCDH11Y, Accession 

NM_032972.1) is another GAM32 target gene, herein des- 
ignated TARGET GENE. PCDH11Y BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PCDH11Y, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PCDH11Y BINDING SITE, designated SEQ ID:14519, to the 
nucleotide sequence of GAM32 RNA, herein designated 
GAM RNA, also designated SEQ ID:384. 

[2782] Another function of GAM32 is therefore inhibition of Pro- 
tocadherin 11 y-linked (PCDH11Y, Accession 
NM_032972.1) . Accordingly, utilities of GAM32 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCDH11Y. 

[2783] Protocadherin beta 3 (PCDHB3, Accession NM_018937.2) 
is another GAM32 target gene, herein designated TARGET 
GENE. PCDHB3 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
PCDHB3, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of PCDHB3 BINDING SITE, designated 
SEQ ID:4570, to the nucleotide sequence of GAM 3 2 RNA, 
herein designated GAM RNA, also designated SEQ ID:384. 

[2784] Another function of GAM32 is therefore inhibition of Pro- 
tocadherin beta 3 (PCDHB3, Accession NM_018937.2) . 
Accordingly, utilities of GAM32 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PCDHB3. 

[2785] p ou domain, class 4, transcription factor 2 (POU4F2, Ac- 
cession NM_004575.1) is another GAM32 target gene, 
herein designated TARGET GENE. POU4F2 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by POU4F2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of POU4F2 BINDING 
SITE, designated SEQ ID:19158, to the nucleotide se- 
quence of GAM32 RNA, herein designated GAM RNA, also 
designated SEQ ID:384. 

[2786] Another function of GAM32 is therefore inhibition of Pou 
domain, class 4, transcription factor 2 (POU4F2, Accession 
NM_004575.1) . Accordingly, utilities of GAM32 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with POU4F2. 

[2787] PR02266 (Accession ) is another GAM 3 2 target gene, 

herein designated TARGET GENE. PR02266 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by PR02266, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PR02266 
BINDING SITE, designated SEQ ID:12617, to the nucleotide 
sequence of GAM32 RNA, herein designated GAM RNA, 
also designated SEQ ID:384. 

[2788] Another function of GAM32 is therefore inhibition of 

PR02266 (Accession ) . Accordingly, utilities of GAM32 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PR02266. 

[2789] Secreted phosphoprotein 1 (osteopontin, bone sialopro- 
tein i, early t-lymphocyte activation 1) (SPP1, Accession 
NM_000582.1) is another GAM32 target gene, herein des- 
ignated TARGET GENE. SPP1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SPP1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig.8. Table 4 illustrates the complementarity of the 



nucleotide sequences of SPP1 BINDING SITE, designated 
SEQ ID: 13484, to the nucleotide sequence of GAM32 RNA, 
herein designated GAM RNA, also designated SEQ ID:384. 
[2790] Another function of GAM32 is therefore inhibition of Se- 
creted phosphoprotein 1 (osteopontin, bone sialoprotein i, 
early t-lymphocyte activation 1) (SPP1, Accession 
NM_000582.1), a gene which binds tightly to hydroxyap- 
atite. appears to form an integral part of the mineralized 
matrix, probably important to cell- matrix interaction, and 
therefore may be associated with Urinary stone formation. 
Accordingly, utilities of GAM32 include diagnosis, preven- 
tion and treatment of Urinary stone formation, and of 
other diseases and clinical conditions associated with 
SPP1. 

[2791] The function of SPP1 has been established by previous 
studies. Kohri et al. (1992) sequenced a cDNA of urinary 
stone protein, the proteinaceous matrix of urinary stones. 
The sequence showed complete homology with that of 
osteopontin. Furthermore, Kohri et al. (1993) showed that 
urinary calcium oxalate stones consist of osteopontin 
protein. By means of in situ hybridization, they demon- 
strated osteopontin mRNA in the kidney, specifically in the 
distal tubular cells. In a rat model of stone formation in- 



duced with glyoxylic acid, they found that staining for os- 
teopontin was remarkably increased in distal tubular cells, 
whereas proximal tubular cells and glomeruli remained 
negative as in the normal kidney. Two genes, TAP1 (OMIM 
Ref. No. 170260) and SCYD1 (encoding fractalkine; 
601880), may contribute to suppress tumor growth 
through host immunosurveillance. These genes were 
identified as downstream targets of the TP53 tumor sup- 
pressor gene (OMIM Ref. No. 191170). As noted byAshkar 
et al. (2000), osteopontin is one of the key cytokines for 
type 1 immune responses mediated by macrophages in 
mice. Osteopontin may also play a role in suppressing tu- 
mor growth in vivo. Morimoto et al. (2002) identified the 
OPN gene as a TP53 target gene and found that its ex- 
pression was upregulated by DNA damage- induced TP53 
activity and by adenovirus- mediated transfer of the hu- 
man TP53 gene. They demonstrated that the OPN gene 
has a functional TP53- responsive element in its promoter 
region and confirmed an interaction between the OPN 
promoter and Tp53 protein in vivo. The results suggested 
that OPN is a direct transcriptional target of TP53. The 
TP53- directed regulation of OPN expression suggested a 
novel mechanism of TP53 participation in immunosurveil- 



lance, involving interaction with the host immune system 
to prevent damaged cells from undergoing malignant 
transformation. 

[2792] Animal model experiments lend further support to the 
function of SPP1. Ashkar et al. (2000) reported that mice 
deficient in osteopontin gene expression have severely 
impaired type 1 immunity to viral infection and bacterial 
infection and do not develop sarcoid- type granulomas. 
IL12 (see OMIM Ref. No. 161560) and interferon- gamma 
(OMIM Ref. No. 147570) production is diminished, and 
IL10 (OMIM Ref. No. 124092) production is increased. A 
phosphorylation- dependent interaction between the 
amino- terminal portion of osteopontin and its integrin 
receptor stimulated IL12 expression, whereas phosphory- 
lation- independent interaction with CD44 inhibited IL10 
expression. Ashkar et al. (2000) concluded that osteopon- 
tin is a key cytokine that sets the stage for efficient type 1 
immune responses through differential regulation of 
macrophage IL12 and IL10 cytokine expression. 

t 2793 ] It is appreciated that the abovementioned animal model 
for SPP1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 



[2794] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2795] Kohri, K.; Nomura, S.; Kitamura, Y.; Nagata, T.; Yoshioka, 
K.; Iguchi, M.; Yamate, T.; Umekawa, T.; Suzuki, Y.; Sino- 
hara, H.; Kurita, T. : Structure and expression of the mRNA 
encoding urinary stone protein (osteopontin). J. Biol. 
Chem. 268: 15180- 15184, 1993. ; and 

[2796] Ashkar, S.; Weber, G. F.; Panoutsakopoulou, V.; Sanchirico, 
M. E.;Jansson, M.; Zawaideh, S.; Rittling, S. R.; Denhardt, 
D. T.; Glimchar, M. J.; Cantor, H. : Eta- 1 (osteopontin): an 
early c. 

[2797] Further studies establishing the function and utilities of 
SPP1 are found in John Hopkins OMIM database record ID 
166490, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Timeless homolog 
(drosophila) (TIMELESS, Accession NM_003920.1) is an- 
other GAM32 target gene, herein designated TARGET 
GENE. TIMELESS BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
TIMELESS, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of TIMELESS BINDING SITE, designated 
SEQ ID:11356, to the nucleotide sequence of GAM32 RNA, 
herein designated GAM RNA, also designated SEQ ID:384. 

[2798] Another function of GAM32 is therefore inhibition of 
Timeless homolog (drosophila) (TIMELESS, Accession 
NM_003920.1), a gene which involves in circadian oscilla- 
tion autoregulation. Accordingly, utilities of GAM32 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TIMELESS. 

[2799] The function of TIMELESS has been established by previ- 
ous studies. Cellular pacemakers located in the suprachi- 
asmatic nucleus (SCN) of the anterior hypothalamus con- 
trol circadian rhythms. In Drosophila, a central clock 
mechanism involves the dynamic regulation of 2 genes, 
'period' (per; OMIM Ref. No. 602260) and 'timeless' (tim), 
which physically interact and participate in an intracellular 
transcriptional/translational feedback loop. The transcrip- 
tion of per and tim is positively regulated by the Clock 
(OMIM Ref. No. 601851) and BMAL1 (OMIM Ref. No. 
602550) proteins, which form heterodimers. By searching 
EST databases, Sangoram et al. (1998), Zylka et al. (1998), 
and Koike et al. (1998) identified cDNAs corresponding to 
human (TIM) and mouse (Tim) homologs of Drosophila 



timeless. Sangoram et al. (1998) reported that the pre- 
dicted 1,208- amino acid human protein is 84% identical 
to mouse Tim. The mammalian proteins share 4 regions 
of homology with Drosophila tim, including regions in- 
volved in nuclear localization, protein- protein interaction 
with PER, and cytoplasmic localization. Northern blot 
analysis revealed that TIM was expressed as a 4.5- kb 
mRNA in all human tissues tested, with the highest levels 
in placenta, pancreas, thymus, and testis. In situ hy- 
bridization indicated that unlike those of Drosophila, 
mouse Tim transcript levels do not oscillate in the SCN or 
in the retina. Sangoram et al. (1998) demonstrated that 
human TIM interacts with Drosophila per, mouse PERI, 
and mouse PER2 (see OMIM Ref. No. 603426) in vitro. 
When expressed in Drosophila cells, TIM mimicked a 
Drosophila tim cellular function by interacting with 
Drosophila per and translocating into the nucleus. In ad- 
dition, when expressed in mammalian cells, human TIM 
and mouse PERI specifically inhibited CLOCK- BMAL1- in- 
duced transactivation of the mouse PERI promoter. These 
authors concluded that TIM and Tim are the mammalian 
orthologs of Drosophila tim. In contrast, Zylka et al. 
(1998) were unable to detect mouse Per- Tim interactions 



in yeast 2- hybrid assays. They found an array of interac- 
tions between the various mouse Per proteins, and sug- 
gested that Per- Per interactions have replaced the func- 
tion of Per- Tim dimers in the molecular workings of the 
mammalian circadian clock. 

[2800] 

[2801] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2802 ] Sangoram, A. M.; Saez, L; Antoch, M. P.; Gekakis, N.; 

Staknis, D.; Whiteley, A.; Fruechte, E. M.; Vitaterna, M. H.; 
Shimomura, K.; King, D. P.; Young, M. W.; Weitz, C. J.; 
TakahashiJ. S. : Mammalian circadian autoregulatory 
loop: a timeless ortholog and mPerl interact and nega- 
tively regulate CLOCK- BMAL1- induced transcription. 
Neuron 21: 1101- 1113, 1998. ; and 

[2803] Z y|ka, M. J.; Shearman, L. P.; Levine, J. D.; Jin, X.; Weaver, 
D. R.; Reppert, S. M. : Molecular analysis of mammalian 
timeless. Neuron 21: 1115- 1122, 1998. 

[2804] Further studies establishing the function and utilities of 
TIMELESS are found in John Hopkins OMIM database 
record ID 603887, and in cited publications listed in Table 
5, which are hereby incorporated by reference. 



[2805] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 33 
(GAM33), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[2806] GAM33 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM33 was detected is described hereinabove 
with reference to Figs. 8-15. 

[2807] GAM33 gene, herein designated GAM GENE, and GAM33 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[2808] GAM33 gene encodes a GAM33 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM33 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM33 precursor RNA is designated SEQ ID:77, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2809] GAM33 precursor RNA folds onto itself, forming GAM 3 3 
folded precursor RNA, herein designated GAM FOLDED 



PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2810] GAM33 precursor RNA folds onto itself, forming GAM 3 3 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[2811] Nucleotide sequence of GAM33 precursor RNA, desig- 
nated SEQ-ID: 77, and a schematic representation of a 
predicted secondary folding of GAM33 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[2812] A n enzyme complex designated DICER COMPLEX, x dices x 
the GAM 3 3 folded precursor RNA into GAM 3 3 RNA, herein 



designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM33 RNA is designated SEQ 
ID:3 17, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[2813] GAM33 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM33 target 
RNA, herein designated GAM TARGET RNA. GAM33 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[28 14 ] GAM33 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM33 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM33 
RNA is an accurate or a partial inversed-reversed se- 



quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM33 RNA may have a different number of target 
binding sites in untranslated regions of aGAM33 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[2815] jhe complementary binding of GAM33 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM33 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM33 target RNA into GAM33 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[2816] it is appreciated that GAM33 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM33 target genes. The mRNA of each one of this plu- 



rality of GAM33 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM33 RNA, 
herein designated GAM RNA, and which when bound by 
GAM33 RNA causes inhibition of translation of respective 
one or more GAM33 target proteins. 

t 2817 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM33 gene, herein designated GAM GENE, on one or 
more GAM33 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[2818] ^ is appreciated that specific functions and accordingly 



utilities of GAM33 correlate with, and may be deduced 
from, the identity of the target genes which GAM33 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[2819] 
[2820] 

[2821] KIAA0940 (Accession NM.014912.1) is a GAM33 target 
gene, herein designated TARGET GENE. KIAA0940 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by KIAA0940, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
KIAA0940 BINDING SITE, designated SEQ ID: 14036, to the 
nucleotide sequence of GAM33 RNA, herein designated 
GAM RNA, also designated SEQ ID:317. 

[2822] A function of GAM 3 3 is therefore inhibition of KIAA0940 
(Accession NM_014912.1) . Accordingly, utilities of 
GAM33 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0940. 

[2823] LOC133688 (Accession ) is another GAM 3 3 target gene, 



herein designated TARGET GENE. LOC133688 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC133688, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC133688 BINDING SITE, designated SEQ ID:18335, to 
the nucleotide sequence of GAM33 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:317. 

[2824] Another function of GAM33 is therefore inhibition of 

LOC133688 (Accession ) . Accordingly, utilities of GAM33 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC133688. 

[2825] LOC159199 (Accession ) is another GAM33 target gene, 
herein designated TARGET GENE. LOC159199 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC159199, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC159199 BINDING SITE, designated SEQ ID:6634, to the 
nucleotide sequence of GAM33 RNA, herein designated 
GAM RNA, also designated SEQ ID:317. 



[2826] Another function of GAM33 is therefore inhibition of 

LOC159199 (Accession ) . Accordingly, utilities of GAM33 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC159199. 

[2827] LOC205360 (Accession ) is another GAM33 target gene, 
herein designated TARGET GENE. LOC205360 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC205360, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC205360 BINDING SITE, designated SEQ ID:17537, to 
the nucleotide sequence of GAM33 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:317. 

[2828] Another function of GAM33 is therefore inhibition of 

LOC205360 (Accession ) . Accordingly, utilities of GAM33 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC205360. 

[2829] 

[2830] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 34 
(GAM34), which modulates expression of respective target 



genes thereof, the function and utility of which target 
genes is known in the art. 

[2831] GAM34 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM34 was detected is described hereinabove 
with reference to Figs. 8-15. 

[2832] GAM34 gene, herein designated GAM GENE, and GAM34 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[2833] GAM34 gene encodes a GAM34 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM34 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM34 precursor RNA is designated SEQ ID:59, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2834] GAM34 precursor RNA folds onto itself, forming GAM 3 4 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 



half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2835] GAM34 precursor RNA folds onto itself, forming GAM34 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[2836] Nucleotide sequence of GAM34 precursor RNA, desig- 
nated SEQ-ID: 59, and a schematic representation of a 
predicted secondary folding of GAM34 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[2837] A n enzyme complex designated DICER COMPLEX, x dices x 
the GAM34 folded precursor RNA into GAM34 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 



an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM34 RNA is designated SEQ 
ID:314, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[2838] GAM34 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM34 target 
RNA, herein designated GAM TARGET RNA. GAM34 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 N untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[2839] GAM34 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM34 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM34 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 



that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM34 RNA may have a different number of target 
binding sites in untranslated regions of a GAM34 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[2840] The complementary binding of GAM34 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM34 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM34 target RNA into GAM34 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

t 2841 ] It is appreciated that GAM34 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM34 target genes. The mRNA of each one of this plu- 
rality of GAM34 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM34 RNA, 
herein designated GAM RNA, and which when bound by 



GAM34 RNA causes inhibition of translation of respective 
one or more GAM34 target proteins. 

[2842] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM34 gene, herein designated GAM GENE, on one or 
more GAM34 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

t 2843 ] It is appreciated that specific functions and accordingly 
utilities of GAM34 correlate with, and may be deduced 
from, the identity of the target genes which GAM34 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 



[2844] 
[2845] 

[2846] DKFZP434C171 (Accession NM_015621.1) is a GAM 3 4 
target gene, herein designated TARGET GENE. DK- 
FZP434C171 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP434C171, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434C171 BINDING SITE, des- 
ignated SEQ ID:6705, to the nucleotide sequence of 
GAM34 RNA, herein designated GAM RNA, also designated 
SEQID:314. 

[2847] a function of GAM34 is therefore inhibition of DK- 

FZP434C171 (Accession NM_015621.1) . Accordingly, 
utilities of GAM34 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434C171. 

[2848] FLJ 10583 (Accession ) is another GAM34 target gene, 

herein designated TARGET GENE. FLJ10583 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ10583, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ10583 
BINDING SITE, designated SEQ ID:13120, to the nucleotide 
sequence of GAM34 RNA, herein designated GAM RNA, 
also designated SEQ ID:314. 

[2849] Another function of GAM34 is therefore inhibition of 

FLJ10583 (Accession ) . Accordingly, utilities of GAM34 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ10583. 

[2850] FLJ12587 (Accession NM.022480.2) is another GAM34 
target gene, herein designated TARGET GENE. FLJ12587 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ12587, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12587 BINDING SITE, designated SEQ ID:11111, to the 
nucleotide sequence of GAM34 RNA, herein designated 
GAM RNA, also designated SEQ ID:314. 

[2851] Another function of GAM34 is therefore inhibition of 

FLJ12587 (Accession NM_022480.2) . Accordingly, utilities 
of GAM34 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ12587. 

[2852] FLJ21841 (Accession NM_024609.1) is another GAM34 
target gene, herein designated TARGET GENE. FLJ21841 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ21841, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21841 BINDING SITE, designated SEQ ID:6943, to the 
nucleotide sequence of GAM34 RNA, herein designated 
GAM RNA, also designated SEQ ID:314. 

[2853] Another function of GAM34 is therefore inhibition of 

FLJ21841 (Accession NM_024609.1) . Accordingly, utilities 
of GAM34 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21841. 

[2854] FLJ22559 (Accession NM.024928.2) is another GAM34 
target gene, herein designated TARGET GENE. FLJ22559 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22559, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22559 BINDING SITE, designated SEQ ID:12516, to the 



nucleotide sequence of GAM34 RNA, herein designated 
GAM RNA, also designated SEQ ID:314. 

[2855] Another function of GAM34 is therefore inhibition of 

FLJ22559 (Accession NM_024928.2) . Accordingly, utilities 
of GAM34 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22559. 

[2856] FLJ31762 (Accession ) is another GAM34 target gene, 

herein designated TARGET GENE. FLJ31762 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ31762, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ31762 
BINDING SITE, designated SEQ ID:6375, to the nucleotide 
sequence of GAM34 RNA, herein designated GAM RNA, 
also designated SEQ ID:314. 

[2857] Another function of GAM34 is therefore inhibition of 

FLJ31762 (Accession ) . Accordingly, utilities of GAM34 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ31762. 

[2858] KIAA0662 (Accession ) is another GAM34 target gene, 

herein designated TARGET GENE. KIAA0662 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 



gion of mRNA encoded by KIAA0662, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0662 
BINDING SITE, designated SEQ ID:12553, to the nucleotide 
sequence of GAM34 RNA, herein designated GAM RNA, 
also designated SEQ ID:314. 

[2859] Another function of GAM34 is therefore inhibition of 

KIAA0662 (Accession ) . Accordingly, utilities of GAM34 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0662. 

[2860] LOC144317 (Accession XM.084813.4) is another GAM34 
target gene, herein designated TARGET GENE. LOC144317 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC144317, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144317 BINDING SITE, designated SEQ ID:5515, to 
the nucleotide sequence of GAM34 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:314. 

[2861] Another function of GAM34 is therefore inhibition of 

LOC144317 (Accession XM_084813.4) . Accordingly, utili- 



ties of GAM34 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144317. 

[2862] LOC148166 (Accession XM_086077.1) is another GAM34 
target gene, herein designated TARGET GENE. LOC148166 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC148166, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148166 BINDING SITE, designated SEQ ID:2036, to 
the nucleotide sequence of GAM34 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:314. 

[2863] Another function of GAM34 is therefore inhibition of 

LOC148166 (Accession XM_086077.1) . Accordingly, utili- 
ties of GAM34 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148166. 

[2864] LOC149134 (Accession XM.097594.1) is another GAM34 
target gene, herein designated TARGET GENE. LOC149134 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC149134, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149134 BINDING SITE, designated SEQ ID:2210, to 
the nucleotide sequence of GAM34 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:314. 
[2865] Another function of GAM34 is therefore inhibition of 

LOC149134 (Accession XM.097594.1) . Accordingly, utili- 
ties of GAM34 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149134. 

[2866] LOC169611 (Accession XM.095809.4) is another GAM34 
target gene, herein designated TARGET GENE. LOC169611 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC169611, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169611 BINDING SITE, designated SEQ ID:7929, to 
the nucleotide sequence of GAM34 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:314. 

[2867] Another function of GAM34 is therefore inhibition of 

LOC169611 (Accession XM.095809.4) . Accordingly, utili- 
ties of GAM34 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC169611. 

[2868] Nerve growth factor, beta polypeptide (NGFB, Accession 

NM_002506.1) is another CAM34 target gene, herein des- 
ignated TARGET GENE. NGFB BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by NGFB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NGFB BINDING SITE, designated 
SEQ ID:7978, to the nucleotide sequence of GAM34 RNA, 
herein designated GAM RNA, also designated SEQ ID:314. 

[2869] Another function of GAM34 is therefore inhibition of 

Nerve growth factor, beta polypeptide (NGFB, Accession 
NM_002506.1), a gene which is important for the devel- 
opment and maintenance of the sympathetic and sensory 
nervous systems. Accordingly, utilities of GAM34 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NGFB. 

[2870] The function of NGFB has been established by previous 
studies. Nerve growth factor is a polypeptide involved in 
the regulation of growth and differentiation of sympa- 
thetic and certain sensory neurons. (See review by Levi- 



Montalcini, 1987.) Ullrich et al. (1983) showed that the 
nucleotide sequence of human and mouse beta- NGF are 
very similar. NGF consists of 3 types of subunits, alpha, 
beta and gamma, which specifically interact to form a 7S, 
130,000- molecular weight complex. This complex con- 
tains 2 identical 118- amino acid beta- chains, which are 
solely responsible for nerve growth stimulating activity of 
NGF. Human DNA fragments coding for NGF were identi- 
fied by Zabel et al. (1984) using a mouse submaxillary 
cDNA probe. In somatic cell hybrid studies they found that 
the human H i nd III DNA fragments for NGF, as demon- 
strated in Southern blots, cosegregated with chromosome 
1. Using a cell line with a 1;2 translocation, they narrowed 
the assignment to lp21- pter. This is the same area as 
that implicated cytogenetically in neuroblastoma (lp32- 
pter) and the segment containing a neuroblastoma- re- 
lated RAS oncogene. Furthermore, abnormality of NGF had 
been suspected, with some supporting evidence, in famil- 
ial dysautonomia (OMIM Ref. No. 223900) and in 2 forms 
of neurofibromatosis (101000, 162200). The use of the 
'candidate gene' approach to mapping disease and deter- 
mining its cause is illustrated by the work of Breakefield et 
al. (1984). Using a cloned genomic probe for human beta- 



NGF, they identified RFLPs in the beta- NGF gene, and in 4 
informative families with 2 children with familial dysau- 
tonomia found 'no consistent co- inheritance of specific 
alleles with the disease.' Thus, they appear to have ex- 
cluded a defect in or near the structural gene for beta- 
NGF as the cause of familial dysautonomia. Using 2 RFLPs 
related to the beta- NGF gene, Darby et al. (1985) could 
exclude this gene as the site of the mutation in 4 families 
with neurofibromatosis of the classic type (OMIM Ref. No. 
162200). Using fragments of a cloned human gene for the 
beta subunit of nerve growth factor as hybridization 
probes in somatic cell hybrid studies, Francke et al. (1983) 
mapped the NGFB locus to lp22. Oncogene NRAS (OMIM 
Ref. No. 164790) maps to the same band. Both nerve 
growth factor and epidermal growth factor (OMIM Ref. No. 
131530) are on mouse chromosome 3; in man they are on 
different chromosomes (Zabel et al., 1985). Both factors 
are present in unusually high levels in male mouse sub- 
maxillary glands and both show similarities in temporal 
activation during development and androgen regulation. 
There is no known structural homology between them, 
however. Arguing from comparative mapping data, Zabel 
et al. (1985) suggested that the NGFB locus is localized in 



the p22.1 to distal p21 region of chromosome 1. The dis- 
tal part of human lp shows conserved homology with 
mouse chromosome 4. The region of homology includes 
the genes ENOl, PGD, GDH, AK2, and PGM1. The con- 
served segment extends to PGM1 (homologous to mouse 
Pgm- 2), which is localized to human lp22.1. From about 
lp22.1 toward the centromere, there is a region of ho- 
mology to mouse chromosome 3. This region contains 
AMY1 and AMY2 in mouse and man and NGF in the 
mouse. AMY is mapped to human lp21. Using a method 
for improved resolution of in situ hybridization, Middle- 
ton- Price et al. (1987) concluded that NGFB is located 
within band lpl3. This explains the apparently anoma- 
lous linkage data between NGFB and PGM1, both of which 
had previously been assigned to lp22.1 but showed no 
positive linkage. Garson et al. (1987) confirmed the as- 
signment of NGFB to lpl3. The confusion has, however, 
not been completely dispelled. According to Dracopoli 
(1988), NGFB is telomeric to TSHB (OMIM Ref. No. 
188540). The 2 loci are in the same 100- kb PFGE frag- 
ment, show virtually no recombination (lod = 43 at theta 
= 0.0), and are antithetically regulated by thyroid hor- 
mone (Dracopoli et al., 1988), yet TSHB has been mapped 



to lp22. Dracopoli and Meisler (1990) concluded from 
linkage analysis and pulsed field gel electrophoresis that 
TSHB, NGFB, and NRAS form a tightly linked gene cluster 
located in the same chromosomal band. Their location 
proximal to the AMY2B gene in lp21 and close linkage to 
the alpha- satellite centromeric repeat D1Z5 provided 
strong evidence that the correct assignment for these 3 
loci is lpl3 and not lp22. By fluorescence in situ hy- 
bridization, Mitchell et al. (1995) mapped NGFB to lpl3.1. 

[2871] 

[2872] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2873] Ullrich, A.; Gray, A.; Berman, C.; Dull, T. J. : Human beta- 
nerve growth factor gene sequence highly homologous to 
that of mouse. Nature 303: 821- 825, 1983. ; and 

[2s 74 ] Zabel, B. U.; Eddy, R. L; Lalley, P. A.; Scott, J.; Bell, G. I.; 
Shows, T. B. : Chromosomal locations of the human and 
mouse genes for precursors of epidermal growth factor 
and the b. 

[2875] Further studies establishing the function and utilities of 
NGFB are found in John Hopkins OMIM database record ID 
162030, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Rad 50 homolog (s. 
cerevisiae) (RAD50, Accession NM_005732.2) is another 
GAM34 target gene, herein designated TARGET GENE. 
RAD 50 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by RAD50, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAD50 BINDING SITE, designated 
SEQ ID: 15035, to the nucleotide sequence of GAM34 RNA, 
herein designated GAM RNA, also designated SEQ ID:314. 
[2876] Another function of GAM34 is therefore inhibition of 
Rad50 homolog (s. cerevisiae) (RAD50, Accession 
NM_005732.2), a gene which is involved in dna double- 
strand break repair (dsbr). and therefore may be associ- 
ated with Myeloid leukemia and breast cancer. Accord- 
ingly, utilities of GAM34 include diagnosis, prevention and 
treatment of Myeloid leukemia and breast cancer, and of 
other diseases and clinical conditions associated with 
RAD50. 

[2877] The function of RAD50 has been established by previous 
studies. The S. cerevisiae Rad50 gene encodes a protein 
that is essential for double- stranded DNA break repair by 



nonhomologous DNA end joining and chromosomal inte- 
gration. The yeast Rad50, Mrell (OMIM Ref. No. 600814), 
and Xrs2 proteins appear to act in a multiprotein complex, 
consistent with the observation that mutations in these 
genes confer nearly identical phenotypes of no meiotic re- 
combination and elevated rates of homologous mitotic re- 
combination. By direct selection of cDNAs from the 5q23- 
q31 chromosomal interval, Dolganov et al. (1996) isolated 
a cDNA encoding a human Rad50 homolog. The human 
RAD 50 gene spans 100 to 130 kb. Northern blot analysis 
revealed that the RAD 50 gene was expressed as a 5.5- kb 
mRNA predominantly in testis. A faint 7- kb transcript, 
which the authors considered to be an mRNA with an al- 
ternatively processed 3- prime end, was also detected. 
Yeast Rad50 and the predicted 1,312- amino acid human 
RAD50 protein share more than 50% identity in their N- 
and C- termini. The central heptad repeat domains of the 
proteins have relatively divergent primary sequences but 
are predicted to adopt very similar coiled- coil structures. 
Using immunoprecipitation, Dolganov et al. (1996) 
demonstrated that the 153- kD RAD50 is stably associ- 
ated with MRE11 in a protein complex, which may also in- 
clude proteins of 95 kD, 200 kD, and 350 kD. By inclusion 



within mapped clones and by analysis of somatic cell hy- 
brids, Dolganov et al. (1996) mapped the RAD50 gene to 
5q31. They suggested that a recombinational DNA repair 
deficiency may be associated with the development of 
myeloid leukemia, since this chromosomal region is fre- 
quently altered in acute myeloid leukemia and myelodys- 
plastic disease. 

[2878] 

[2879] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2880] Dolganov, G. M.; Maser, R. S.; Novikov, A.; Tosto, L; 

Chong, S.; Bressan, D. A.; Petrini, J. H.J. : Human Rad50 is 
physically associated with human Mrell: identification of 
a conserved multiprotein complex implicated in recombi- 
national DNA repair. Molec. Cell Biol. 16: 4832- 4841, 
1996. ; and 

[2881] Hopfner, K.- P.; Craig, L; Moncalian, C; Zinkel, R. A.; 

Usui, T.; Owen, B. A. L; Karcher, A.; Henderson, B.; Bod- 
mer, J.- L; McMurray, C. T.; Carney, J. P.; Petrini, J. H.J.; 
Tainer. 

[2882] Further studies establishing the function and utilities of 
RAD50 are found in John Hopkins OMIM database record 



ID 604040, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Ribonuclease, 
rnase a family, 4 (RNASE4, Accession NM.002937.2) is 
another GAM34 target gene, herein designated TARGET 
GENE. RNASE4 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
RNASE4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of RNASE4 BINDING SITE, designated 
SEQ ID: 1775, to the nucleotide sequence of GAM34 RNA, 
herein designated GAM RNA, also designated SEQ ID:314. 
[2883] Another function of GAM34 is therefore inhibition of Ri- 
bonuclease, rnase a family, 4 (RNASE4, Accession 
NM_002937.2) . Accordingly, utilities of GAM34 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RNASE4. 

[2884] 

[2885] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 35 
(GAM35), which modulates expression of respective target 
genes thereof, the function and utility of which target 



genes is known in the art. 

[2886] GAM35 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM35 was detected is described hereinabove 
with reference to Figs. 8-15. 

[2887] GAM35 gene, herein designated GAM GENE, and GAM35 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[2888] GAM35 gene encodes a GAM35 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM35 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM35 precursor RNA is designated SEQ ID:101, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2889] GAM35 precursor RNA folds onto itself, forming GAM 3 5 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial inversed- reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2890] GAM35 precursor RNA folds onto itself, forming GAM 3 5 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[2891] Nucleotide sequence of GAM35 precursor RNA, desig- 
nated SEQ-ID: 101, and a schematic representation of a 
predicted secondary folding of GAM35 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[2892] A n enzyme complex designated DICER COMPLEX, x dices x 
the GAM 3 5 folded precursor RNA into GAM 3 5 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 



proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM35 RNA is designated SEQ 
ID:247, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[2893] GAM35 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM35 target 
RNA, herein designated GAM TARGET RNA. GAM 3 5 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[2894] GAM35 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM35 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM35 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 



meant as an illustration only, and is not meant to be limit- 
ing GAM35 RNA may have a different number of target 
binding sites in untranslated regions of aGAM35 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[2895] The complementary binding of GAM35 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM35 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM35 target RNA into GAM35 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[2896] it is appreciated that GAM35 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM35 target genes. The mRNA of each one of this plu- 
rality of GAM35 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM35 RNA, 
herein designated GAM RNA, and which when bound by 
GAM35 RNA causes inhibition of translation of respective 



one or more GAM35 target proteins. 

[2897] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM35 gene, herein designated GAM GENE, on one or 
more GAM35 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[2898] it is appreciated that specific functions and accordingly 
utilities of GAM35 correlate with, and may be deduced 
from, the identity of the target genes which GAM35 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 



[2899] 



[2900] 

[2901] LOC144558 (Accession ) is a GAM 3 5 target gene, herein 
designated TARGET GENE. LOC144558 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by LOC144558, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC144558 
BINDING SITE, designated SEQ ID: 14499, to the nucleotide 
sequence of GAM35 RNA, herein designated GAM RNA, 
also designated SEQ ID:247. 

[2902] A function of GAM 3 5 is therefore inhibition of LOC144558 
(Accession ) . Accordingly, utilities of GAM35 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with LOC144558. 

[2903] LOC144871 (Accession XM.096698.4) is another GAM 3 5 
target gene, herein designated TARGET GENE. LOC144871 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC144871, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144871 BINDING SITE, designated SEQ ID:6700, to 



the nucleotide sequence of GAM35 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:247. 
[2904] Another function of GAM35 is therefore inhibition of 

LOC144871 (Accession XM.096698.4) . Accordingly, utili- 
ties of GAM35 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144871. 

[2905] LOC51652 (Accession ) is another GAM35 target gene, 

herein designated TARGET GENE. LOC51652 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC51652, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC51652 
BINDING SITE, designated SEQ ID:17491, to the nucleotide 
sequence of GAM35 RNA, herein designated GAM RNA, 
also designated SEQ ID:247. 

[2906] Another function of GAM35 is therefore inhibition of 

LOC51652 (Accession ) . Accordingly, utilities of GAM35 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC51652. 

[2907] My015 (Accession ) is another GAM35 target gene, herein 
designated TARGET GENE. My015 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by My015, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of My015 BINDING SITE, designated 
SEQ ID: 12036, to the nucleotide sequence of GAM35 RNA, 
herein designated GAM RNA, also designated SEQ ID:247. 
[2908] Another function of GAM35 is therefore inhibition of 

My015 (Accession ) . Accordingly, utilities of GAM35 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with My015. 

[2909] 

[2910] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 36 
(GAM36), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

t 2911 ] GAM36 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM36 was detected is described hereinabove 
with reference to Figs. 8-15. 

[2912] GAM36 gene, herein designated GAM GENE, and GAM36 



target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 
[2913] GAM36 gene encodes a GAM36 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM36 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM36 precursor RNA is designated SEQ ID: 149, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2914] GAM36 precursor RNA folds onto itself, forming GAM36 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2915] GAM36 precursor RNA folds onto itself, forming GAM 3 6 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[2916] Nucleotide sequence of GAM36 precursor RNA, desig- 
nated SEQ-ID: 149, and a schematic representation of a 
predicted secondary folding of GAM36 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[2917] An enzyme complex designated DICER COMPLEX, x dices ^ 
the GAM36 folded precursor RNA into GAM36 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM36 RNA is designated SEQ 
ID:351, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[2918] GAM36 target gene, herein designated TARGET GENE, en- 



codes a corresponding messenger RNA, GAM36 target 
RNA, herein designated GAM TARGET RNA. GAM 3 6 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[2919] GAM36 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM36 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM36 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM36 RNA may have a different number of target 
binding sites in untranslated regions of a GAM36 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[2920] The complementary binding of GAM36 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM36 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM36 target RNA into GAM36 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

t 2921 ] It is appreciated that GAM36 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM36 target genes. The mRNA of each one of this plu- 
rality of GAM36 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM36 RNA, 
herein designated GAM RNA, and which when bound by 
GAM36 RNA causes inhibition of translation of respective 
one or more GAM36 target proteins. 

t 2922 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM36 gene, herein designated GAM GENE, on one or 
more GAM36 target genes, herein collectively designated 



TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[2923] it is appreciated that specific functions and accordingly 
utilities of GAM36 correlate with, and may be deduced 
from, the identity of the target genes which GAM36 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[2924] 
[2925] 

[2926] QS4 (Accession ) is a GAM36 target gene, herein desig- 
nated TARGET GENE. CIS4 BINDING SITE is a target binding 
site found in the 5 X untranslated region of mRNA encoded 
by CIS4, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CIS4 BINDING SITE, designated SEQ 
ID:11967, to the nucleotide sequence of GAM 3 6 RNA, 
herein designated GAM RNA, also designated SEQ ID:351. 

[29 27 ] A function of GAM 3 6 is therefore inhibition of CIS4 

(Accession ) . Accordingly, utilities of GAM36 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with CIS4. 

[2928] Fibroblast growth factor 2 (basic) (FGF2, Accession 

NM_002006.2) is another GAM36 target gene, herein des- 
ignated TARGET GENE. FGF2 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by FGF2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FGF2 BINDING SITE, designated 
SEQ ID: 14146, to the nucleotide sequence of GAM36 RNA, 
herein designated GAM RNA, also designated SEQ ID:351. 

[2929] Another function of GAM36 is therefore inhibition of Fi- 
broblast growth factor 2 (basic) (FGF2, Accession 
NM_002006.2), a gene which the Basic fibroblast growth 
factor 2; is mitogenic, angiogenic, and neurotrophic fac- 



tor. Accordingly, utilities of GAM36 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with FGF2. 
[2930] The function of FGF2 has been established by previous 
studies. See fibroblast growth factor- 12 (FGF12; 
601513). By Southern blot hybridization of genomic DNA 
from rodent/human hybrid cell lines carrying individual 
human chromosomes, Smallwood et al. (1996) mapped 
the FHF2 gene (also symbolized FGF13) to the X chromo- 
some. By using an interspecific backcross mapping panel, 
they demonstrated that the mouse gene, Fhf2, shows no 
recombination with the gene for CD40 antigen ligand 
(OMIM Ref. No. 300386). Thus the human gene is proba- 
bly located at Xq26. By use of isotopic in situ hybridiza- 
tion, Lovec et al. (1997) assigned the FHF2 gene to Xq21. 
Gecz et al. (1999), however, provided evidence that the 
FHF2 gene is located in Xq26.3. They identified a male 
patient with features of Borjeson- Forssman- Lehmann 
syndrome (BFLS; 301900) and a duplication of the Xq26- 
q28 region. By FISH using YAC clones from Xq26, they lo- 
calized the duplication breakpoint to an interval of ap- 
proximately 400 kb in the Xq26.3 region between DXS155 
and DXS294/DXS730. Database searches and an analysis 



of available genomic sequence from the region showed 
that the FHF2 gene is located within the duplication 
breakpoint interval. Gecz et al. (1999) determined the 
structure of the FHF2 gene and identified 2 new exons, 
including a new 5- prime end exon, designated IB. FHF2 
is a large gene, extending over approximately 200 kb in 
Xq26.3, and contains at least 7 exons. It shows tissue- 
specific alternative splicing and alternative transcription 
starts. Northern blot hybridization showed highest ex- 
pression in brain and skeletal muscle. The localization and 
tissue- specific expression pattern of FHF2 made it a pos- 
sible candidate gene for familial cases of BFLS and for 
other syndromal and nonspecific forms of X- linked men- 
tal retardation mapping to that region. 

[2931] Animal model experiments lend further support to the 
function of FGF2. 

t 2932 ] It is appreciated that the abovementioned animal model 
for FGF2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[2933] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[2934] Gecz, J.; Baker, E.; Donnelly, A.; Ming, J. E.; McDonald- 
McGinn, D. M.; Spinner, N. B.; Zackai, E. H.; Sutherland, G. 
R.; Mulley, J. C. : Fibroblast growth factor homologous 
factor 2 (FHF2): gene structure, expression and mapping 
to the Borjeson- Forssman- Lehmann syndrome region in 
Xq26 delineated by a duplication breakpoint in a BFLS- 
like patient. Hum. Genet. 104: 56- 63, 1999. ; and 

[2935] L ovec, H.; Hartung, H.; Verdier, A.- S.; Mattel, M.- G.; 
Birnbaum, D.; Goldfarb, M.; Coulier, F. : Assignment of 
FGF13 to human chromosome band Xq21 by in situ hy- 
bridization. Cytogenet. 

[2936] Further studies establishing the function and utilities of 
FGF2 are found in John Hopkins OMIM database record ID 
134920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. LOC147837 
(Accession NM_145276.1) is another GAM36 target gene, 
herein designated TARGET GENE. LOC147837 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC147837, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC147837 BINDING SITE, designated SEQ ID:13329, to 



the nucleotide sequence of GAM36 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:351. 
[2937] Another function of GAM36 is therefore inhibition of 

LOC147837 (Accession NM_145276.1) . Accordingly, utili- 
ties of GAM36 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147837. 

[2938] Latrophilin 1 (LPHH1, Accession NM_012302.1) is another 
GAM36 target gene, herein designated TARGET GENE. 
LPHH1 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by LPHH1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LPHH1 BINDING SITE, designated SEQ ID:8148, to the 
nucleotide sequence of GAM36 RNA, herein designated 
GAM RNA, also designated SEQ ID:351. 

[2939] Another function of GAM36 is therefore inhibition of Lat- 
rophilin 1 (LPHH1, Accession NM_012302.1), a gene which 
probably involved in cell adhesion within tissues and re- 
ceptor signalling and therefore may be associated with 
Cancer. Accordingly, utilities of GAM36 include diagnosis, 
prevention and treatment of Cancer, and of other diseases 



and clinical conditions associated with LPHH1. 
[2940] The function of LPHH1 has been established by previous 
studies. In a study of breast tumor samples, Hoggard et 
al. (1995) reported a region, lp31.1, with a high fre- 
quency of loss of heterozygosity (LOH). In order to identify 
candidate sequences, mutation of which might contribute 
to the development of breast cancer, White et al. (1998) 
carried out mapping studies of ESTs localized to lp31.1. 
They identified and characterized a novel gene, LPHH1 
(latrophilin homolog- 1), located adjacent to the smallest 
region of overlapping loss seen in tumors. The 4,209- bp 
open reading frame of the 7- kb LPHH1 transcript en- 
coded a peptide that showed approximately 65% identity 
to rat latrophilin, a G- coupled, 7- span transmembrane 
protein that binds alpha- latrotoxin. Surprisingly, while 
expression of the rat gene was strictly restricted to neuro- 
logic and perhaps some endocrine cells, the human se- 
quence appeared to be expressed very widely in all normal 
tissues tested. The range of transcripts encoded in a 
breast tumor cell line, compared to normal breast, sug- 
gested that gene product variability was higher in the tu- 
mor 

[2941] 



[2942] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2943] Hoggard, N.; Brintell, B.; Howell, A.; Weissenbach, J.; Var- 
ley, J. : Allelic imbalance on chromosome 1 in human 
breast cancer. II. Microsatellite repeat analysis. Genes 
Chromosomes Cancer 12: 24- 31, 1995. ; and 

[2944] white, G. R. M.; VarleyJ. M.; HeighwayJ. : Isolation and 
characterization of a human homologue of the latrophilin 
gene from a region of lp31.1 implicated in breast cancer. 
Oncogene 17:. 

[2945] Further studies establishing the function and utilities of 
LPHH1 are found in John Hopkins OMIM database record 
ID 607018, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Oxysterol 
binding protein-like 10 (OSBPL10, Accession 
NM_017784.3) is another GAM36 target gene, herein des- 
ignated TARGET GENE. OSBPL10 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by OSBPL10, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of OSBPL10 BINDING SITE, des- 



ignated SEQ ID: 19783, to the nucleotide sequence of 
GAM36 RNA, herein designated GAM RNA, also designated 
SEQID:351. 

[2946] Another function of GAM36 is therefore inhibition of 
Oxysterol binding protein-like 10 (OSBPL10, Accession 
NM.017784.3) . Accordingly, utilities of GAM36 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL10. 

[2947] Reticulon 4 interacting protein 1 (RTN4IP1, Accession 

NM_032730.1) is another GAM36 target gene, herein des- 
ignated TARGET GENE. RTN4IP1 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by RTN4IP1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of RTN4IP1 BINDING SITE, des- 
ignated SEQ ID: 14226, to the nucleotide sequence of 
GAM36 RNA, herein designated GAM RNA, also designated 
SEQID:351. 

[2948] Another function of GAM36 is therefore inhibition of 
Reticulon 4 interacting protein 1 (RTN4IP1, Accession 
NM_032730.1) . Accordingly, utilities of GAM36 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with RTN4IP1. 



[2949] 

[2950] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 37 
(GAM37), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[2951] GAM37 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM37 was detected is described hereinabove 
with reference to Figs. 8-15. 

[2952] GAM37 gene, herein designated GAM GENE, and GAM37 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[2953] GAM37 gene encodes a GAM37 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM37 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM37 precursor RNA is designated SEQ ID: 197, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[2954] GAM37 precursor RNA folds onto itself, forming GAM 3 7 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2955] CAM37 precursor RNA folds onto itself, forming GAM37 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[2956] Nucleotide sequence of GAM37 precursor RNA, desig- 
nated SEQ-ID: 197, and a schematic representation of a 
predicted secondary folding of GAM37 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 



[2957] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 3 7 folded precursor RNA into GAM 3 7 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM37 RNA is designated SEQ 
ID:266, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[2958] GAM37 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM37 target 
RNA, herein designated GAM TARGET RNA. GAM37 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[2959] GAM37 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM37 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 



due to the fact that the nucleotide sequence of GAM37 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM37 RNA may have a different number of target 
binding sites in untranslated regions of a GAM37 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 

[2960] The complementary binding of GAM37 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM37 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM37 target RNA into GAM37 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[2961] It is appreciated that GAM37 target gene, herein desig- 



nated TARGET GENE, in fact represents a plurality of 
GAM37 target genes. The mRNA of each one of this plu- 
rality of GAM37 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM37 RNA, 
herein designated GAM RNA, and which when bound by 
GAM37 RNA causes inhibition of translation of respective 
one or more GAM37 target proteins. 
[2962] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM37 gene, herein designated GAM GENE, on one or 
more GAM37 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 



tiny RNA world, Science 294,779 (2001)). 
[2963] it is appreciated that specific functions and accordingly 
utilities of GAM37 correlate with, and may be deduced 
from, the identity of the target genes which GAM37 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[2964] 
[2965] 

[2966] clock homolog (mouse) (CLOCK, Accession NM.004898.2) 
is a GAM37 target gene, herein designated TARGET GENE. 
CLOCK BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by CLOCK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CLOCK BINDING SITE, designated SEQ ID:9594, to the 
nucleotide sequence of GAM37 RNA, herein designated 
GAM RNA, also designated SEQ ID:266. 

[2967] a function of GAM37 is therefore inhibition of Clock ho- 
molog (mouse) (CLOCK, Accession NM_004898.2) . Ac- 
cordingly, utilities of GAM37 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with CLOCK. 

[2968] HSC3 (Accession NM_145174.1) is another GAM 3 7 target 
gene, herein designated TARGET GENE. HSC3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by HSC3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HSC3 BIND- 
ING SITE, designated SEQ ID:19698, to the nucleotide se- 
quence of GAM37 RNA, herein designated GAM RNA, also 
designated SEQ ID:266. 

[2969] Another function of GAM37 is therefore inhibition of HSC3 
(Accession NM_145 174.1) . Accordingly, utilities of 
GAM37 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSC3. 

[2970] LOC151005 (Accession ) is another GAM37 target gene, 
herein designated TARGET GENE. LOC151005 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC151005, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC151005 BINDING SITE, designated SEQ ID:12533, to 



the nucleotide sequence of GAM37 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:266. 

[2971] Another function of GAM37 is therefore inhibition of 

LOC151005 (Accession ) . Accordingly, utilities of GAM37 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC151005. 

[2972] staufen, rna binding protein (drosophila) (STAU, Accession 
NM_017454.1) is another GAM37 target gene, herein des- 
ignated TARGET GENE. STAU BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by STAU, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of STAU 
BINDING SITE, designated SEQ ID:602, to the nucleotide 
sequence of GAM37 RNA, herein designated GAM RNA, 
also designated SEQ ID:266. 

[2973] Another function of GAM37 is therefore inhibition of 

Staufen, rna binding protein (drosophila) (STAU, Accession 
NM_017454.1), a gene which may play a role in specific 
positioning of mrnas at given sites in the cell and in stim- 
ulating their translation at the site. Accordingly, utilities of 
GAM37 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with STAU. 
[2974] The function of STAU has been established by previous 
studies. In Drosophila, genetic studies have identified a 
number of potential genes that are necessary for localiza- 
tion of mRNAs in oocytes, one of which is the staufen 
gene. The staufen gene product is a double- stranded 
RNA (dsRNA)- binding protein that contains several copies 
of a consensus dsRNA- binding domain (RBD). By search- 
ing an EST database for staufen- related sequences, Wick- 
ham et al. (1999) identified a partial cDNA encoding STAU, 
a human staufen homolog. Using RACE and library 
screening, they recovered additional cDNAs corresponding 
to the entire STAU coding region. Northern blot analysis 
indicated that the STAU gene was expressed as an unre- 
solved band of approximately 3.6 kb in all tissues tested. 
Characterization of STAU cDNAs revealed that there are 4 
different STAU transcripts encoding predicted 496- and 
577- amino acid isoforms differing in their N- terminal 
extremities. Wickham et al. (1999) also cloned a mouse 
Stau cDNA. Mouse and human STAU are 90% identical on 
the amino acid level. The RBDs are well conserved be- 
tween Drosophila and mammalian staufen proteins in 
terms of overall structure and relative positions, and share 



47 to 66% identity. However, the mammalian proteins lack 
the first RBD found in Drosophila staufen and contain a 
putative microtubule- binding domain not found in the 
Drosophila protein. In vitro, STAU bound dsRNA and tubu- 
lin, suggesting that it crosslinks cytoskeletal and RNA 
components. In mammalian cells expressing epitope- 
tagged STAU, immunofluorescence experiments revealed 
that STAU is localized to the rough endoplasmic reticu- 
lum. Wickham et al. (1999) proposed that STAU plays a 
role in the targeting of RNA to its site of translation. The 
influenza virus nonstructural protein NS1 is an RNA- 
binding protein that may be involved in regulatory pro- 
cesses during viral infection, including pre- mRNA splic- 
ing, retention of poly(A)- containing RNA in the nucleus, 
and the stimulation of viral mRNA translation. Using a 
yeast 2- hybrid screen, Marion et al. (1999) identified 
staufen- like as a protein that bound NS1. By immunoflu- 
orescence, they localized endogenous staufen- like to the 
rough endoplasmic reticulum in HeLa cells. Sedimentation 
analyses indicated that staufen- like associates with 
polysomes in these cells. Marion et al. (1999) suggested 
that staufen- like might therefore play a dual role: posi- 
tioning specific mRNAs at given sites in the cell, and stim- 



ulating their translation at the site. 

[2975] 

[2976] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[2977] Marion, R. M.; Fortes, P.; Beloso, A.; Dotti, C; Ortin, J. : A 
human sequence homologue of staufen is an RNA- bind- 
ing protein that is associated with polysomes and local- 
izes to the rough endoplasmic reticulum. Molec. Cell. Biol. 
19: 2212- 2219, 1999. ; and 

[2978] Wickham, L; Duchaine, T.; Luo, M.; Nabi, I. R.; DesGro- 
seillers, L : Mammalian staufen is a double- stranded- 
RNA- and tubulin- binding protein which localizes to the 
rough endoplasmic r. 

[2979] Further studies establishing the function and utilities of 
STAU are found in John Hopkins OMIM database record ID 
601716, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. 

[2980] Fig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 38 
(GAM38), which modulates expression of respective target 
genes thereof, the function and utility of which target 



genes is known in the art. 

[2981] GAM38 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM38 was detected is described hereinabove 
with reference to Figs. 8-15. 

[2982] GAM38 gene, herein designated GAM GENE, and GAM38 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[2983] GAM38 gene encodes a GAM38 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM38 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM38 precursor RNA is designated SEQ ID:89, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[2984] GAM38 precursor RNA folds onto itself, forming GAM 3 8 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial inversed- reversed sequence of the nucleotide 
sequence of the second half thereof. 

[2985] GAM38 precursor RNA folds onto itself, forming GAM 3 8 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[2986] Nucleotide sequence of GAM38 precursor RNA, desig- 
nated SEQ-ID: 89, and a schematic representation of a 
predicted secondary folding of GAM38 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[2987] A n enzyme complex designated DICER COMPLEX, x dices x 
the GAM 3 8 folded precursor RNA into GAM 3 8 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 



proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM38 RNA is designated SEQ 
ID:271, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[2988] GAM38 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM38 target 
RNA, herein designated GAM TARGET RNA. GAM 3 8 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[2989] GAM38 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM38 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM38 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 



meant as an illustration only, and is not meant to be limit- 
ing GAM38 RNA may have a different number of target 
binding sites in untranslated regions of a GAM38 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[2990] The complementary binding of GAM38 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM38 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM 3 8 target RNA into GAM38 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[2991] It is appreciated that GAM38 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM38 target genes. The mRNA of each one of this plu- 
rality of GAM38 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM38 RNA, 
herein designated GAM RNA, and which when bound by 
GAM38 RNA causes inhibition of translation of respective 



one or more GAM38 target proteins. 

[2992] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM38 gene, herein designated GAM GENE, on one or 
more GAM38 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[2993] it is appreciated that specific functions and accordingly 
utilities of GAM38 correlate with, and may be deduced 
from, the identity of the target genes which GAM38 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 



[2994] 



[2995] 

[2996] cd34 antigen (CD34, Accession NM_001773.1) is a 

GAM38 target gene, herein designated TARGET GENE. 
CD34 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by CD34, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CD34 BINDING SITE, designated SEQ ID:10905, to the nu- 
cleotide sequence of GAM38 RNA, herein designated GAM 
RNA, also designated SEQ ID:271. 

[2997] a function of GAM 3 8 is therefore inhibition of Cd34 anti- 
gen (CD34, Accession NM_001773.1), a gene which is a 
monomeric cell surface antigen that is selectively ex- 
pressed on human hematopoietic progenitor cells. Ac- 
cordingly, utilities of GAM38 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CD34. 

[2998] The function of CD34 has been established by previous 
studies. CD34 is a monomeric cell surface antigen with a 
molecular mass of approximately 110 kD that is selec- 
tively expressed on human hematopoietic progenitor cells. 
In the hands of Sutherland et al. (1988), partial amino acid 



analysis of highly purified CD34 antigen revealed no sig- 
nificant sequence similarity with any previously described 
structures. Sequential immunoprecipitation and Western 
blot analysis indicated that this antigen is not a member 
of the leukosialin/sialophorin family, despite the fact that 
these molecules share several structural similarities. 
[2999] Animal model experiments lend further support to the 

function of CD34. To analyze the involvement of CD34 in 
hematopoiesis, Cheng et al. (1996) produced both embry- 
onic stem (ES) cells in mice null for the expression of this 
mucin. Analysis of yolk sac- like hematopoietic develop- 
ment in embryoid bodies derived from CD34- null ES cells 
showed a significant delay in both erythroid and myeloid 
differentiation that could be reversed by transfection of 
the mutant ES cells with CD34 constructs expressing ei- 
ther a complete or truncated cytoplasmic domain. In spite 
of these diminished embryonic hematopoietic progenitor 
numbers, the CD34- null mice developed normally, and 
the hematopoietic profile of adult blood appeared typical. 
However, the colony- forming activity of hematopoietic 
progenitors derived from both bone marrow and spleen 
was significantly reduced in adult CD34- deficient ani- 
mals. 



[3000] ^ is appreciated that the abovementioned animal model 
for CD34 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3001] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3002] Cheng, J.; Baumhueter, S.; Cacalano, C; Carver- Moore, 

K.; Thibodeaux, H.; Thomas, R.; Broxmeyer, H. E.; Cooper, 
S.; Hague, N.; Moore, M.; Lasky, L. A. : Hematopoietic de- 
fects in mice lacking the sialomucin CD34. Blood 87: 479- 
490, 1996. ; and 

[3003] Sutherland, D. R.; Watt, S. M.; Dowden, C; Karhi, K.; 

Baker, M. A.; Greaves, M. F.; Smart, J. E. : Structural and 
partial amino acid sequence analysis of the human 
hemopoietic progenito. 

[3004] Further studies establishing the function and utilities of 

CD34 are found in John Hopkins OMIM database record ID 
142230, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. DKFZP434P2 11 
(Accession NM_014549.1) is another GAM38 target gene, 
herein designated TARGET GENE. DKFZP434P211 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by DKFZP434P211, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZP434P211 BINDING SITE, designated SEQ ID:15656, to 
the nucleotide sequence of GAM38 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:271. 

[3005] Another function of GAM38 is therefore inhibition of DK- 
FZP434P211 (Accession NM.014549.1) . Accordingly, util- 
ities of GAM38 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434P211. 

[3006] FLJ20507 (Accession NM.017849.1) is another GAM 3 8 
target gene, herein designated TARGET GENE. FLJ20507 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ20507, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20507 BINDING SITE, designated SEQ ID:1188, to the 
nucleotide sequence of GAM38 RNA, herein designated 
GAM RNA, also designated SEQ ID:271. 

[3007] Another function of GAM38 is therefore inhibition of 



FLJ20507 (Accession NM_017849.1) . Accordingly, utilities 
of GAM38 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20507. 

[3008] LOC151720 (Accession XM.087279.6) is another GAM 3 8 
target gene, herein designated TARGET GENE. LOC151720 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC151720, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151720 BINDING SITE, designated SEQ ID:3460, to 
the nucleotide sequence of GAM38 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:271. 

[3009] Another function of GAM38 is therefore inhibition of 

LOC151720 (Accession XM.087279.6) . Accordingly, utili- 
ties of GAM38 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151720. 

[3010] LOC254848 (Accession XM.173133.4) is another GAM 3 8 
target gene, herein designated TARGET GENE. LOC254848 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 54848, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254848 BINDING SITE, designated SEQ ID:19887, to 
the nucleotide sequence of GAM38 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:271. 
[301 1] Another function of GAM38 is therefore inhibition of 

LOC254848 (Accession XM.173133.4) . Accordingly, utili- 
ties of GAM38 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC254848. 

[3° 12 ] LOC255975 (Accession XM.171083.2) is another GAM 3 8 
target gene, herein designated TARGET GENE. LOC255975 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC255975, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255975 BINDING SITE, designated SEQ ID:20152, to 
the nucleotide sequence of GAM38 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:271. 

[3013] Another function of GAM38 is therefore inhibition of 

LOC255975 (Accession XM.171083.2) . Accordingly, utili- 
ties of GAM38 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC255975. 

[3014] MAAT1 (Accession ) is another GAM38 target gene, herein 
designated TARGET GENE. MAAT1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by MAAT1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MAAT1 BINDING SITE, designated 
SEQ ID: 18969, to the nucleotide sequence of GAM38 RNA, 
herein designated GAM RNA, also designated SEQ ID:271. 

[3015] Another function of GAM38 is therefore inhibition of 

MAAT1 (Accession ) . Accordingly, utilities of GAM38 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MAAT1. 

[3016] Microtubule-associated protein lb (MAP1B, Accession 

NM_005909.2) is another GAM 3 8 target gene, herein des- 
ignated TARGET GENE. MAP1B BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by MAP1B, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 



MAP1B BINDING SITE, designated SEQ ID:6168, to the nu- 
cleotide sequence of GAM38 RNA, herein designated GAM 
RNA, also designated SEQ ID:271. 

[3017] Another function of GAM38 is therefore inhibition of Mi- 
crotubule-associated protein lb (MAP1B, Accession 
NM.005909.2), a gene which may have a role in neuronal 
plasticity and brain development. Accordingly, utilities of 
GAM38 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAP1B. 

[3018] The function of MAP IB has been established by previous 
studies. Using a polyclonal antiserum directed against the 
C- terminal domain of dystrophin, Lien et al. (1991) iso- 
lated a cDNA clone encoding an antigenically crossreactive 
protein, microtubule- associated protein IB (MAP1B). By in 
situ hybridization, the gene was mapped to 5ql3 in prox- 
imity to the spinal muscular atrophy (SMA; 253300) locus. 
Genetic linkage analysis of SMA families using a human 
dinucleotide repeat polymorphism just 3- prime of the 
MAP1B gene has shown tight linkage to SMA mutations. 
These mapping data, together with the postulated role of 
MAP1B in neuronal morphogenesis and its localization in 
anterior horn motor neurons, suggest a possible associa- 
tion with SMA. The maximum lod score between SMA and 



MAP1B for combined sexes was 20.24 at a recombination 
fraction of 0.02. The 2 recombinants between MAP1B and 
SMA might appear to eliminate the possibility of an etio- 
logic relationship between MAP1B and SMA. However, 
there is likely to be nonallelic heterogeneity, particularly 
among chronic cases of SMA. If MAP1B were indeed the 
SMA locus, it would be expected to be recombinant in 
families that have mutations at another locus. MAP IB was 
found to be the closest marker distal to the locus for SMA; 
its 5- prime end was oriented toward the centromere 
(Wirth et al., 1993). Hammarback et al. (1991) found that 
LCI, one of the 3 light chains that makes up the MAP1B 
complex, is encoded within the 3- prime end of the 
MAP1B heavy chain gene. Their data suggested that the 
heavy chain and light chain 1 are produced by proteolytic 
processing of a precursor polypeptide. Lien et al. (1994) 
completely cloned and sequenced the human MAP IB 
gene. The expressed protein showed 91% overall identity 
with rat and mouse MAP1B. The gene has 7 exons; the 
third exon contains sequence not represented in mouse or 
rat MAP1B. This sequence, labeled 3A, is present at the 5- 
prime end of an alternative transcript that is expressed at 
approximately one- tenth the level of the full- length 



transcript. Neuronal microtubules are considered to have 
a role in dendrite and axon formation. Different portions 
of the developing and adult brain microtubules are asso- 
ciated with different microtubule- associated proteins. 
MAP1B is expressed in different portions of the brain and 
may have a role in neuronal plasticity and brain develop- 
ment. Edelmann et al. (1996) generated mice that carry an 
insertion in MAP IB by gene- targeting methods. Mice ho- 
mozygous for the modification died during embryogene- 
sis. The heterozygotes exhibited a spectrum of pheno- 
types including slower growth rates, lack of visual acuity 
in one or both eyes, and motor system abnormalities. His- 
tochemical analysis of the severely affected mice revealed 
that their Purkinje cell dendritic processes were abnormal, 
did not react with MAP1B antibodies, and showed reduced 
staining with MAP1A (OMIM Ref. No. 600178) antibodies. 
Similar histologic and immunochemical changes were ob- 
served in the olfactory bulb, hippocampus, and retina, 
providing a basis for the observed phenotypes 

[3019] 

[3020] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[30 21 ] Lien, L L; Feener, C. A.; Fischbach, N.; Kunkel, L M. : 

Cloning of human microtubule- associated protein IB and 
the identification of a related gene on chromosome 15. 
Genomics 22: 273- 280, 1994. ; and 

[3022] Edelmann, W.; Zervas, M.; Costello, P.; Roback. L; Fischer, 
I.; Hammarback, J. A.; Cowan, N.; Davies, P.; Wainer, B.; 
Kucherlapati, R. : Neuronal abnormalities in microtubule- 
associated pr. 

[3023] Further studies establishing the function and utilities of 
MAP1B are found in John Hopkins OMIM database record 
ID 157129, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. MGC2 1688 
(Accession NM_144635.1) is another GAM38 target gene, 
herein designated TARGET GENE. MGC21688 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by MGC21688, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MGC21688 
BINDING SITE, designated SEQ ID:6874, to the nucleotide 
sequence of GAM38 RNA, herein designated GAM RNA, 
also designated SEQ ID:271. 

[3024] Another function of GAM38 is therefore inhibition of 



MGC21688 (Accession NM_144635.1) . Accordingly, utili- 
ties of GAM38 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC21688. 

[3025] Procollagen (type iii) n-endopeptidase (PCOLN3, Acces- 
sion NM_002768.1) is another GAM 3 8 target gene, herein 
designated TARGET GENE. PCOLN3 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by PCOLN3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PCOLN3 BINDING 
SITE, designated SEQ ID:14968, to the nucleotide se- 
quence of GAM38 RNA, herein designated GAM RNA, also 
designated SEQ ID:271. 

[3026] Another function of GAM38 is therefore inhibition of Pro- 
collagen (type iii) n-endopeptidase (PCOLN3, Accession 
NM_002768.1), a gene which is a member of the zincin 
superfamily of zinc- dependent metalloproteases. Ac- 
cordingly, utilities of GAM38 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PCOLN3. 

[3027] The function of PCOLN3 has been established by previous 



studies. Metallopeptidases are a functionally diverse 
group of enzymes that are involved in critical stages of 
many biologic processes including bacterial pathogenesis, 
growth factor activation, and cancer metastasis. They are 
essential for the synthesis of the collagen that forms the 
fibrous scaffold of the extracellular matrix of tissues. 
Most metallopeptidases contain a zinc cation necessary 
for both structure coordination of the active site and 
catalysis. The zincin superfamily comprises metallopepti- 
dases that contain the HEXXH zinc- binding consensus 
sequence. The 2 histidine residues serve as zinc ligands, 
and the glutamic acid residue polarizes a water molecule 
involved in the nucleophilic attack of peptide bonds. Sub- 
classification is based on the identity of other amino acids 
that act as zinc ligands. Gluzincins, for example, have 
glutamic acid as a third zinc ligand. Halila et al. (1989) 
isolated a possible cDNA for type III procollagen N- pro- 
teinase (OMIM Ref. No. PCOLN3) from a human placenta 
cDNA library. By screening a human placenta cDNA library 
with polyclonal antibodies raised against human PCOLN3 
and the use of 5- prime RACE and primer extension 
strategies on the isolated cDNAs, Scott et al. (1996) iden- 
tified a gene, which they symbolized PRSM1, that is a 



member of the gluzincin subfamily of metallopeptidases. 
The full- length composite sequence of the PRSM1 gene 
encodes a deduced 318- amino acid protein with an 
HELGH pentapeptide fitting the consensus sequence char- 
acteristic of zincins, and a glutamic acid 25 residues C- 
terminal of the first histidine, fitting the pattern of gluz- 
incins for a third zinc- binding ligand. PRSM1 contains 3 
clusters of cysteine residues: 1 cluster of 4 residues and 1 
cluster of 6 residues at the N terminus and a cluster of 6 
residues at the C terminus. However, the predicted se- 
quence lacks potential glycosylation sites. Immunoblot 
analysis of placental tissue revealed an approximately 30- 
kD protein. Northern blot analysis of human fibroblast 
culture mRNA detected a transcript of approximately 2.5 
kb. By Northern blot analysis, Nomura et al. (1994) found 
that PRSM1, which they designated KIAA0047, is ex- 
pressed ubiquitously, with highest levels in lung and kid- 
ney as well as in HeLa and KG- 1 cell lines. 

[3028] 

[3029] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3030] Scott, I. C; Halila, R.; Jenkins, J. M.; Mehan, S.; Apostolou, 



S.; Winqvist, R.; Callen, D. F.; Prockop, D. J.; Peltonen, L.; 
Kadler, K. E. : Molecular cloning, expression and chromo- 
somal localization of a human gene encoding a 33 kDa 
putative metallopeptidase (PRSM1). Gene 174: 135- 143, 
1996. ; and 

[3031] Nomura, N.; Nagase, T.; Miyajima, N.; Sazuka, T.; Tanaka, 
A.; Sato, S.; Seki, N.; Kawarabayasi, Y.; Ishikawa, K.; 
Tabata, S. : Prediction of the coding sequences of uniden- 
tified human ge. 

[3032] Further studies establishing the function and utilities of 
PCOLN3 are found in John Hopkins OMIM database record 
ID 164010, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. 

[3033] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 39 
(GAM39), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[3034] GAM39 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM39 was detected is described hereinabove 
with reference to Figs. 8-15. 



[3035] GAM39 gene, herein designated GAM GENE, and GAM39 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[3036] GAM39 gene encodes a GAM39 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM39 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM39 precursor RNA is designated SEQ ID:27, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3037] CAM39 precursor RNA folds onto itself, forming GAM 3 9 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[3038] GAM39 precursor RNA folds onto itself, forming GAM 3 9 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 



structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[3039] Nucleotide sequence of GAM39 precursor RNA, desig- 
nated SEQ-ID: 27, and a schematic representation of a 
predicted secondary folding of GAM39 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[3040] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 3 9 folded precursor RNA into GAM 3 9 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM39 RNA is designated SEQ 
ID:386, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 



[3041] GAM39 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM39 target 
RNA, herein designated GAM TARGET RNA. GAM 3 9 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[3042] GAM39 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM39 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM39 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM39 RNA may have a different number of target 
binding sites in untranslated regions of a GAM39 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 



example only these target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3043] The complementary binding of GAM39 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM39 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM39 target RNA into GAM39 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[3044] | t j S appreciated that GAM39 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM39 target genes. The mRNA of each one of this plu- 
rality of GAM39 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM39 RNA, 
herein designated GAM RNA, and which when bound by 
GAM39 RNA causes inhibition of translation of respective 
one or more GAM39 target proteins. 

[3045] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM39 gene, herein designated GAM GENE, on one or 



more GAM39 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[3046] it is appreciated that specific functions and accordingly 
utilities of GAM39 correlate with, and may be deduced 
from, the identity of the target genes which GAM39 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[3047] 
[3048] 

[3049] Chromosome 20 open reading frame 177 (C20orfl77, Ac- 
cession XM_290955.1) is a GAM39 target gene, herein 
designated TARGET GENE. C20orfl77 BINDING SITE is a 



target binding site found in the 3 X untranslated region of 
mRNA encoded by C20orfl77, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C20orfl77 
BINDING SITE, designated SEQ ID:13958, to the nucleotide 
sequence of GAM39 RNA, herein designated GAM RNA, 
also designated SEQ ID:386. 

[3050] a function of GAM39 is therefore inhibition of Chromo- 
some 20 open reading frame 177 (C20orfl77, Accession 
XM.290955.1) . Accordingly, utilities of GAM 3 9 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C20orfl77. 

[3051] Cholinergic receptor, nicotinic, alpha polypeptide 10 

(CHRNA10, Accession NM.020402.2) is another GAM 3 9 
target gene, herein designated TARGET GENE. CHRNA10 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by CHRNA10, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CHRNA10 BINDING SITE, designated SEQ ID:3642, to the 
nucleotide sequence of GAM39 RNA, herein designated 



GAM RNA, also designated SEQ ID:386. 
[3052] Another function of GAM39 is therefore inhibition of 
Cholinergic receptor, nicotinic, alpha polypeptide 10 
(CHRNA10, Accession NM_020402.2) . Accordingly, utili- 
ties of GAM39 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CHRNA10. 

[3053] Dehydrogenase/reductase (sdr family) member 2 (DHRS2, 
Accession NM_005794.1) is another GAM39 target gene, 
herein designated TARGET GENE. DHRS2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by DHRS2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DHRS2 BINDING 
SITE, designated SEQ ID: 1429, to the nucleotide sequence 
of GAM39 RNA, herein designated GAM RNA, also desig- 
nated SEQID:386. 

[3054] Another function of GAM39 is therefore inhibition of De- 
hydrogenase/reductase (sdr family) member 2 (DHRS2, 
Accession NM_005794.1) . Accordingly, utilities of GAM39 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DHRS2. 



[3055] FLJ23476 (Accession NM_024640.1) is another GAM 3 9 
target gene, herein designated TARGET GENE. FLJ23476 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23476, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23476 BINDING SITE, designated SEQ ID:18143, to the 
nucleotide sequence of GAM39 RNA, herein designated 
GAM RNA, also designated SEQ ID:386. 

[3056] Another function of GAM39 is therefore inhibition of 

FLJ23476 (Accession NM_024640.1) . Accordingly, utilities 
of GAM39 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23476. 

[3057] KIAA1924 (Accession NM.153239.2) is another GAM 3 9 
target gene, herein designated TARGET GENE. KIAA1924 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1924, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1924 BINDING SITE, designated SEQ ID:17872, to the 
nucleotide sequence of GAM39 RNA, herein designated 



GAM RNA, also designated SEQ ID:386. 
[3058] Another function of GAM39 is therefore inhibition of 

KIAA1924 (Accession NM.153239.2) . Accordingly, utili- 
ties of GAM39 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1924. 

[3059] LOC51161 (Accession NM_016210.1) is another GAM 3 9 
target gene, herein designated TARGET GENE. LOC51161 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC51161, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51161 BINDING SITE, designated SEQ ID:15881, to the 
nucleotide sequence of GAM39 RNA, herein designated 
GAM RNA, also designated SEQ ID:386. 

[3060] Another function of GAM39 is therefore inhibition of 

LOC51161 (Accession NM_016210.1) . Accordingly, utili- 
ties of GAM39 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51161. 

[3061] LOC91040 (Accession ) is another GAM39 target gene, 

herein designated TARGET GENE. LOC91040 BINDING SITE 



is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC91040, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC91040 
BINDING SITE, designated SEQ ID:18287, to the nucleotide 
sequence of GAM39 RNA, herein designated GAM RNA, 
also designated SEQ ID:386. 

[3062] Another function of GAM39 is therefore inhibition of 

LOC91040 (Accession ) . Accordingly, utilities of GAM39 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC91040. 

[3063] MGC10701 (Accession NM.032658.1) is another GAM39 
target gene, herein designated TARGET GENE. MGC10701 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by MGC10701, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC10701 BINDING SITE, designated SEQ ID:19440, to 
the nucleotide sequence of GAM39 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:386. 

[3064] Another function of GAM39 is therefore inhibition of 



MGC10701 (Accession NM_032658.1) . Accordingly, utili- 
ties of GAM39 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10701. 

[3065] MGC11335 (Accession NM.030819.2) is another GAM 3 9 
target gene, herein designated TARGET GENE. MGC11335 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC11335, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC11335 BINDING SITE, designated SEQ ID:15461, to 
the nucleotide sequence of GAM39 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:386. 

[3066] Another function of GAM39 is therefore inhibition of 

MGC11335 (Accession NM_030819.2) . Accordingly, utili- 
ties of GAM39 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC11335. 

[3067] R ac |i homolog (s. pombe) (RAD1, Accession 

NM_133377.1) is another GAM39 target gene, herein des- 
ignated TARGET GENE. RAD1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 



pie transcripts of mRNA encoded by RADl, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RAD1 
BINDING SITE, designated SEQ ID:16511, to the nucleotide 
sequence of GAM39 RNA, herein designated GAM RNA, 
also designated SEQ ID:386. 
[3068] Another function of GAM39 is therefore inhibition of Radl 
homolog (s. pombe) (RAD1, Accession NM_133377.1), a 
gene which has important roles in DNA damage- activated 
mitotic and meiotic cell cycle checkpoints. Accordingly, 
utilities of GAM39 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with RADl. 

[3069] The function of RADl has been established by previous 
studies. In the fission yeast S. pombe, the radl+ gene 
product is required for DNA repair and replication. Parker 
et al. (1998) cloned 2 alternatively spliced human cDNAs 
encoding proteins with significant homology to yeast 
radl + . The longer cDNA, called HradlA, encodes a 282- 
amino acid polypeptide, while HradlB encodes a 163- 
amino acid polypeptide. Northern blot analysis revealed 
that human RADl is expressed as mRNAs of 5, 3, and 1.3 



kb in a variety of human tissues, with higher levels 
present in some cancer cell lines. Northern blot analysis of 
cells subjected to ultraviolet radiation demonstrated that 
human RAD1 expression is not induced in response to 
DNA damage. Purified RAD1 exhibited terminal exonucle- 
ase activity on double- stranded DNA, with a preference 
for 3- prime ends. Independently, Udell et al. (1998) iso- 
lated RAD1 cDNAs from a spontaneously transformed hu- 
man keratinocyte cDNA library. The cDNAs encode the 
282- amino acid RAD1 isoform, which is 90% and 27% 
identical to mouse Radl and S. pombe radl + , respec- 
tively. Udell et al. (1998) found that expression of human 
RAD1 in yeast radl mutants partially restores radiation 
resistance and G2 checkpoint proficiency. 

[3070] 

[3071] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3072] Parker, A. E.; Van de Weyer, I.; Laus, M. C; Oostveen, I.; 
Yon, J.; Verhasselt, P.; Luyten, W. H. M. L. : A human ho- 
mologue of Schizosaccharomyces pombe radl+ check- 
point gene encodes an exonuclease. J. Biol. Chem. 273: 
18332- 18339, 1998. ; and 



[3073] Udell, C. M.; Lee, S. K.; Davey, S. : HRAD1 and MRAD1 en- 
code mammalian homologues of the fission yeast radl + 
cell cycle checkpoint control gene. Nucleic Acids Res. 26: 
3971- 3976, 1998. 

[3074] Further studies establishing the function and utilities of 

RAD1 are found in John Hopkins OMIM database record ID 
603153, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Small nuclear rna 
activating complex, polypeptide 4, 190kda (SNAPC4, Ac- 
cession NM_003086.1) is another GAM39 target gene, 
herein designated TARGET GENE. SNAPC4 BINDING SITE is 
a target binding site found in the 5 V untranslated region 
of mRNA encoded by SNAPC4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SNAPC4 BINDING 
SITE, designated SEQ ID:8252, to the nucleotide sequence 
of GAM39 RNA, herein designated GAM RNA, also desig- 
nated SEQID:386. 

[3075] Another function of GAM39 is therefore inhibition of Small 
nuclear rna activating complex, polypeptide 4, 190kda 
(SNAPC4, Accession NM_003086.1) . Accordingly, utilities 
of GAM39 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with SNAPC4. 

[3076] 

[3077] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 40 
(GAM40), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 



[3078] GAM40 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM40 was detected is described hereinabove 
with reference to Figs. 8-15. 

[3079] GAM40 gene, herein designated GAM GENE, and GAM40 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[3080] GAM40 gene encodes a GAM40 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM40 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM40 precursor RNA is designated SEQ ID: 126, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 126 is located at 
position 72533165 relative to chromosome 10. 

[3081] GAM40 precursor RNA folds onto itself, forming GAM40 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial inversed- reversed sequence of the nucleotide 
sequence of the second half thereof. 

[3082] GAM40 precursor RNA folds onto itself, forming GAM40 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[3083] Nucleotide sequence of GAM40 precursor RNA, desig- 
nated SEQ-ID: 126, and a schematic representation of a 
predicted secondary folding of GAM40 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[3084] A n enzyme complex designated DICER COMPLEX, x dices x 
the GAM40 folded precursor RNA into GAM40 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 



proteins. A probable (GAM Prediction Accuracy Group: B) 
nucleotide sequence of GAM40 RNA is designated SEQ 
ID:396, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[3085] GAM40 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM40 target 
RNA, herein designated GAM TARGET RNA. GAM40 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[3086] GAM40 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM40 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM40 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 



meant as an illustration only, and is not meant to be limit- 
ing GAM40 RNA may have a different number of target 
binding sites in untranslated regions of a GAM40 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3087] The complementary binding of GAM40 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM40 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM40 target RNA into GAM40 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[3088] it is appreciated that GAM40 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM40 target genes. The mRNA of each one of this plu- 
rality of GAM40 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM40 RNA, 
herein designated GAM RNA, and which when bound by 
GAM40 RNA causes inhibition of translation of respective 



one or more GAM40 target proteins. 

[3089] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM40 gene, herein designated GAM GENE, on one or 
more GAM40 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[3090] it is appreciated that specific functions and accordingly 
utilities of GAM40 correlate with, and may be deduced 
from, the identity of the target genes which GAM40 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 



[3091] 



[3092] 

[3093] Atp-binding cassette, sub-family a (abcl), member 9 

(ABCA9, Accession NP_759018.1) is a GAM40 target gene, 
herein designated TARGET GENE. ABCA9 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by ABCA9, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ABCA9 BINDING SITE, designated SEQ ID:10551, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3094] a function of GAM40 is therefore inhibition of Atp- 
binding cassette, sub-family a (abcl), member 9 (ABCA9, 
Accession NP_759018.1) . Accordingly, utilities of GAM40 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ABCA9. 

[3095] Atp-binding cassette, sub-family a (abcl), member 9 

(ABCA9, Accession NP_525022.2) is another GAM40 target 
gene, herein designated TARGET GENE. ABCA9 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by 
ABCA9, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ABCA9 BINDING SITE, designated 
SEQ ID:10551, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3096] Another function of GAM40 is therefore inhibition of Atp- 
binding cassette, sub-family a (abcl), member 9 (ABCA9, 
Accession NP.525022.2) . Accordingly, utilities of GAM40 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ABCA9. 

[3097] Actin, gamma 2, smooth muscle, enteric (ACTG2, Acces- 
sion NP.001606.1) is another GAM40 target gene, herein 
designated TARGET GENE. ACTG2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by ACTG2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ACTG2 BINDING SITE, designated 
SEQ ID:465, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3098] Another function of GAM40 is therefore inhibition of 

Actin, gamma 2, smooth muscle, enteric (ACTG2, Acces- 
sion NP_001606.1), a gene which are involved in various 



types of cell motility and are ubiquitously expressed in all 
eukaryotic cells. Accordingly, utilities of GAM40 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ACTG2. 
[3099] The function of ACTG2 has been established by previous 
studies. Miwa et al. (1991) isolated recombinant phages 
that carried the human smooth muscle (enteric) gamma- 
actin gene (which they symbolized ACTSG) from human 
genomic DNA libraries. The gene, designated ACTG2, 
contained one 5- prime untranslated exon and 8 coding 
exons extending for 27 kb; the mapping of the gene to 
chromosome 2 was demonstrated by study of rodent- hu- 
man somatic cell hybrids. Ueyama et al. (1995) isolated 
genomic clones containing the gene (which has also been 
symbolized ACTA3) and mapped the gene to 2pl3.1 by 
fluorescence in situ hybridization. From the characterized 
molecular structures of the 6 human actin isoform genes, 
Miwa et al. (1991) proposed a hypothesis of the evolu- 
tionary pathway of the actin gene family. Each of the 5 
other actin genes maps to a separate chromosome. 
Ueyama et al. (1995) demonstrated that the Hindlll RFLP in 
the first intron of the gene is due to the presence/absence 
of a 24- bp sequence harboring a Hindlll restriction site. A 



biallelic system was found to have allelic frequencies of 45 
(Hindlll- minus):55 (Hindlll- Plus). 

[3100] 

[3101] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3 1 02] Miwa, T.; Manabe, Y.; Kurokawa, K.; Kamada, S.; Kanda, 
N.; Bruns, C; Ueyama, H.; Kakunaga, T. : Structure, chro- 
mosome location, and expression of the human smooth 
muscle (enteric type) gamma- actin gene: evolution of six 
human actin genes. Molec. Cell. Biol. 11: 3296- 3306, 
1991. ; and 

[3103] Ueyama, H.; Inazawa, J.; Nishino, H.; Han- Xiang, D.; 

Ochiai, Y.; Ohkubo, I. : Chromosomal mapping of the hu- 
man smooth muscle actin gene (enteric type, ACTA3) to 
2pl3.1 and molecular natur. 

[3104] Further studies establishing the function and utilities of 
ACTG2 are found in John Hopkins OMIM database record 
ID 102545, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence.Adp-ribosyltransferase (nad+; poly (adp-ribose) 
polymerase)-like 3 (ADPRTL3, Accession NP_005476.1) is 
another GAM40 target gene, herein designated TARGET 



GENE. ADPRTL3 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
ADPRTL3, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ADPRTL3 BINDING SITE, designated 
SEQ ID:2591, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3105] Another function of GAM40 is therefore inhibition of Adp- 
ribosyltransferase (nad + ; poly (adp-ribose) poly- 
merase)-like 3 (ADPRTL3, Accession NP_005476.1) . Ac- 
cordingly, utilities of GAM40 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ADPRTL3. 

[3106] Adenylate kinase 5 (AK5, Accession NP.777283.1) is an- 
other GAM40 target gene, herein designated TARGET 
GENE. AK5 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by AK5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of AK5 BINDING SITE, desig- 
nated SEQ ID:6701, to the nucleotide sequence of GAM40 



RNA, herein designated GAM RNA, also designated SEQ 
ID:396. 

[3107] Another function of GAM40 is therefore inhibition of 

Adenylate kinase 5 (AK5, Accession NP.777283.1) . Ac- 
cordingly, utilities of GAM40 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with AK5. 

[3108] Adenylate kinase 5 (AK5, Accession NP.036225.2) is an- 
other GAM40 target gene, herein designated TARGET 
GENE. AK5 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by AK5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of AK5 BINDING SITE, desig- 
nated SEQ ID:6701, to the nucleotide sequence of GAM40 
RNA, herein designated GAM RNA, also designated SEQ 
ID:396. 

[3109] Another function of GAM40 is therefore inhibition of 

Adenylate kinase 5 (AK5, Accession NP.036225.2) . Ac- 
cordingly, utilities of GAM40 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with AK5. 



[3110] Amelogenin (x chromosome, amelogenesis imperfecta 1) 
(AMELX, Accession NP_001133.1) is another GAM40 target 
gene, herein designated TARGET GENE. AMELX BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by AMELX, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of AMELX BIND- 
ING SITE, designated SEQ ID:5458, to the nucleotide se- 
quence of GAM40 RNA, herein designated GAM RNA, also 
designated SEQ ID:396. 

[3111] Another function of GAM40 is therefore inhibition of 

Amelogenin (x chromosome, amelogenesis imperfecta 1) 
(AMELX, Accession NP_001133.1) . Accordingly, utilities of 
GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AMELX. 

t 3112 ] Basic, immunoglobulin-like variable motif containing 

(BIVM, Accession NP.060163.2) is another GAM40 target 
gene, herein designated TARGET GENE. BIVM BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by BIVM, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of BIVM BINDING 
SITE, designated SEQ ID: 10429, to the nucleotide se- 
quence of GAM40 RNA, herein designated GAM RNA, also 
designated SEQ ID:396. 

[3113] Another function of GAM40 is therefore inhibition of Ba- 
sic, immunoglobulin-like variable motif containing (BIVM, 
Accession NP_060163.2) . Accordingly, utilities of GAM40 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BIVM. 

[3 114 ] C14orf45 (Accession NP_079333.1) is another GAM40 tar- 
get gene, herein designated TARGET GENE. C14orf45 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by C14orf45, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orf45 BINDING SITE, designated SEQ ID:7225, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3115] Another function of GAM40 is therefore inhibition of 

C14orf45 (Accession NP_079333.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C14orf45. 



[31 16] Calsequestrin 2 (cardiac muscle) (CASQ2, Accession 

NP_001223.1) is another GAM40 target gene, herein des- 
ignated TARGET GENE. CASQ2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CASQ2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CASQ2 BINDING SITE, designated 
SEQ ID: 14756, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[31 1 7] Another function of GAM40 is therefore inhibition of 
Calsequestrin 2 (cardiac muscle) (CASQ2, Accession 
NP_001223.1) . Accordingly, utilities of GAM40 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CASQ2. 

[3 11 8] CDK11 (Accession XP.166324.1) is another GAM40 target 
gene, herein designated TARGET GENE. CDK11 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of multiple transcripts of mRNA encoded by 
CDK11, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CDK11 BINDING SITE, designated 



SEQ ID:2021, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3119] Another function of GAM40 is therefore inhibition of 

CDK11 (Accession XP.166324.1) . Accordingly, utilities of 
GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDK11. 

[3120] CGI-01 (Accession NP.057019.2) is another GAM40 target 
gene, herein designated TARGET GENE. CGI-01 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CGI-01, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CGI-01 BIND- 
ING SITE, designated SEQ ID:18067, to the nucleotide se- 
quence of GAM40 RNA, herein designated GAM RNA, also 
designated SEQ ID:396. 

[3121] Another function of GAM40 is therefore inhibition of CGI- 
01 (Accession NP_057019.2) . Accordingly, utilities of 
GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CGI-01. 

[3122] chloride channel 6 (CLCN6, Accession NP_068504.1) is 
another GAM40 target gene, herein designated TARGET 
GENE. CLCN6 BINDING SITE is a target binding site found 



in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by CLCN6, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CLCN6 BINDING 
SITE, designated SEQ ID:2020, to the nucleotide sequence 
of GAM40 RNA, herein designated GAM RNA, also desig- 
nated SEQID:396. 
[3123] Another function of GAM40 is therefore inhibition of 

Chloride channel 6 (CLCN6, Accession NP_068504.1), a 
gene which is a voltage- gated chloride channel. Accord- 
ingly, utilities of GAM40 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CLCN6. 

[3124] The function of CLCN6 has been established by previous 
studies. Members of the mammalian CLCN family of volt- 
age- gated chloride channels display differential tissue 
distribution and perform diverse functions. Nomura et al. 
(1994) identified a partial human CLCN6 cDNA, which they 
called KIAA0046. Northern blot analysis revealed that 
CLCN6 was expressed widely. Using the partial cDNA se- 
quence of Nomura et al. (1994), Brandt and Jentsch (1995) 
cloned human cerebral cortex cDNAs that covered the en- 



tire CLCN6 coding region. The predicted 869- amino acid 
protein was called CLC6 by them. The amino acid se- 
quence of CLCN6 is 45% identical to that of CLCN7 (OMIM 
Ref. No. 602727) but only 23 to 29% identical to the se- 
quences of other known CLCNs. Therefore, Brandt and 
Jentsch (1995) stated that CLCN6 and CLCN7 together de- 
fine a new branch of the chloride channel protein family. 
By Northern blot analysis, Brandt and Jentsch (1995) found 
that CLCN6 was expressed as an approximately 6- kb 
mRNA in all tissues examined. Eggermont et al. (1997) 
identified 4 different CLCN6 cDNAs that represent alter- 
natively spliced transcripts. Nomura et al. (1994) mapped 
the CLCN6 gene to chromosome 1 using a somatic cell 
hybrid panel. By fluorescence in situ hybridization, Brandt 
and Jentsch (1995) refined the localization of the CLCN6 
gene to lp36. They noted that 2 genes encoding kidney- 
specific chloride channels, CLCNKA (OMIM Ref. No. 
602024) and CLCNKB (OMIM Ref. No. 602023), also map 
to lp36. 

[3125] 

[3126] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[3 127 ] REFERENCES 1. Brandt, S.; Jentsch, T. J. : CIC- 6 and CIC- 
7 are two novel broadly expressed members of the CLC 
chloride channel family. FEBS Lett. 377: 15- 20, 1995. ; 
and 

[3128] Eggermont, J.; Buyse, C; Voets, T.; Tytgat, J.; De Smedt, 
H.; Droogmans, G. : Alternative splicing of CIC- 6 (a 
member of the CIC chloride- channel family) transcripts 
generates three tr. 

[3129] Further studies establishing the function and utilities of 
CLCN6 are found in John Hopkins OMIM database record 
ID 602726, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chloride 
channel 6 (CLCN6, Accession NP_001277.1) is another 
GAM40 target gene, herein designated TARGET GENE. 
CLCN6 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CLCN6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CLCN6 BINDING SITE, designated 
SEQ ID:2020, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3130] Another function of GAM40 is therefore inhibition of 



Chloride channel 6 (CLCN6, Accession NP_001277.1), a 
gene which is a voltage- gated chloride channel. Accord- 
ingly, utilities of GAM40 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CLCN6. 

[3131] The function of CLCN6 has been established by previous 
studies. Members of the mammalian CLCN family of volt- 
age- gated chloride channels display differential tissue 
distribution and perform diverse functions. Nomura et al. 
(1994) identified a partial human CLCN6 cDNA, which they 
called KIAA0046. Northern blot analysis revealed that 
CLCN6 was expressed widely. Using the partial cDNA se- 
quence of Nomura et al. (1994), Brandt and Jentsch (1995) 
cloned human cerebral cortex cDNAs that covered the en- 
tire CLCN6 coding region. The predicted 869- amino acid 
protein was called CLC6 by them. The amino acid se- 
quence of CLCN6 is 45% identical to that of CLCN7 (OMIM 
Ref. No. 602727) but only 23 to 29% identical to the se- 
quences of other known CLCNs. Therefore, Brandt and 
Jentsch (1995) stated that CLCN6 and CLCN7 together de- 
fine a new branch of the chloride channel protein family. 
By Northern blot analysis, Brandt and Jentsch (1995) found 
that CLCN6 was expressed as an approximately 6- kb 



mRNA in all tissues examined. Eggermont et al. (1997) 
identified 4 different CLCN6 cDNAs that represent alter- 
natively spliced transcripts. Nomura et al. (1994) mapped 
the CLCN6 gene to chromosome 1 using a somatic cell 
hybrid panel. By fluorescence in situ hybridization, Brandt 
and Jentsch (1995) refined the localization of the CLCN6 
gene to lp36. They noted that 2 genes encoding kidney- 
specific chloride channels, CLCNKA (OMIM Ref. No. 
602024) and CLCNKB (OMIM Ref. No. 602023), also map 
to lp36. 

[3132] 

[3133] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3134] REFERENCES 1. Brandt, S.; Jentsch, T. J. : CIC- 6 and CIC- 
7 are two novel broadly expressed members of the CLC 
chloride channel family. FEBS Lett. 377: 15- 20, 1995. ; 
and 

[3135] Eggermont, J.; Buyse, C; Voets, T.; Tytgat, J.; De Smedt, 
H.; Droogmans, G. : Alternative splicing of CIC- 6 (a 
member of the CIC chloride- channel family) transcripts 
generates three tr. 

[3136] Further studies establishing the function and utilities of 



CLCN6 are found in John Hopkins OMIM database record 
ID 602726, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chloride 
channel 6 (CLCN6, Accession NP_068503.1) is another 
GAM40 target gene, herein designated TARGET GENE. 
CLCN6 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CLCN6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CLCN6 BINDING SITE, designated 
SEQ ID:2020, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 
[3137] Another function of GAM40 is therefore inhibition of 

Chloride channel 6 (CLCN6, Accession NP_068503.1), a 
gene which is a voltage- gated chloride channel. Accord- 
ingly, utilities of GAM40 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CLCN6. 

[3138] The function of CLCN6 has been established by previous 
studies. Members of the mammalian CLCN family of volt- 
age- gated chloride channels display differential tissue 
distribution and perform diverse functions. Nomura et al. 



(1994) identified a partial human CLCN6 cDNA, which they 
called KIAA0046. Northern blot analysis revealed that 
CLCN6 was expressed widely. Using the partial cDNA se- 
quence of Nomura et al. (1994), Brandt and Jentsch (1995) 
cloned human cerebral cortex cDNAs that covered the en- 
tire CLCN6 coding region. The predicted 869- amino acid 
protein was called CLC6 by them. The amino acid se- 
quence of CLCN6 is 45% identical to that of CLCN7 (OMIM 
Ref. No. 602727) but only 23 to 29% identical to the se- 
quences of other known CLCNs. Therefore, Brandt and 
Jentsch (1995) stated that CLCN6 and CLCN7 together de- 
fine a new branch of the chloride channel protein family. 
By Northern blot analysis, Brandt and Jentsch (1995) found 
that CLCN6 was expressed as an approximately 6- kb 
mRNA in all tissues examined. Eggermont et al. (1997) 
identified 4 different CLCN6 cDNAs that represent alter- 
natively spliced transcripts. Nomura et al. (1994) mapped 
the CLCN6 gene to chromosome 1 using a somatic cell 
hybrid panel. By fluorescence in situ hybridization, Brandt 
and Jentsch (1995) refined the localization of the CLCN6 
gene to lp36. They noted that 2 genes encoding kidney- 
specific chloride channels, CLCNKA (OMIM Ref. No. 
602024) and CLCNKB (OMIM Ref. No. 602023), also map 



to lp36. 



[3139] 

[3140] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3141] REFERENCES 1. Brandt, S.; Jentsch, T. J. : CIC- 6 and CIC- 
7 are two novel broadly expressed members of the CLC 
chloride channel family. FEBS Lett. 377: 15- 20, 1995. ; 
and 

t 3142 ] Eggermont, J.; Buyse, C; Voets, T.; Tytgat, J.; De Smedt, 
H.; Droogmans, G. : Alternative splicing of CIC- 6 (a 
member of the CIC chloride- channel family) transcripts 
generates three tr. 

[3143] Further studies establishing the function and utilities of 
CLCN6 are found in John Hopkins OMIM database record 
ID 602726, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chloride 
channel 6 (CLCN6, Accession NP_068505.1) is another 
GAM40 target gene, herein designated TARGET GENE. 
CLCN6 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CLCN6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CLCN6 BINDING SITE, designated 
SEQ ID:2020, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 
[3144] Another function of GAM40 is therefore inhibition of 

Chloride channel 6 (CLCN6, Accession NP_068505.1), a 
gene which is a voltage- gated chloride channel. Accord- 
ingly, utilities of GAM40 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CLCN6. 

[3145] The function of CLCN6 has been established by previous 
studies. Members of the mammalian CLCN family of volt- 
age- gated chloride channels display differential tissue 
distribution and perform diverse functions. Nomura et al. 
(1994) identified a partial human CLCN6 cDNA, which they 
called KIAA0046. Northern blot analysis revealed that 
CLCN6 was expressed widely. Using the partial cDNA se- 
quence of Nomura et al. (1994), Brandt and Jentsch (1995) 
cloned human cerebral cortex cDNAs that covered the en- 
tire CLCN6 coding region. The predicted 869- amino acid 
protein was called CLC6 by them. The amino acid se- 
quence of CLCN6 is 45% identical to that of CLCN7 (OMIM 
Ref. No. 602727) but only 23 to 29% identical to the se- 



quences of other known CLCNs. Therefore, Brandt and 
Jentsch (1995) stated that CLCN6 and CLCN7 together de- 
fine a new branch of the chloride channel protein family. 
By Northern blot analysis, Brandt and Jentsch (1995) found 
that CLCN6 was expressed as an approximately 6- kb 
mRNA in all tissues examined. Eggermont et al. (1997) 
identified 4 different CLCN6 cDNAs that represent alter- 
natively spliced transcripts. Nomura et al. (1994) mapped 
the CLCN6 gene to chromosome 1 using a somatic cell 
hybrid panel. By fluorescence in situ hybridization, Brandt 
and Jentsch (1995) refined the localization of the CLCN6 
gene to lp36. They noted that 2 genes encoding kidney- 
specific chloride channels, CLCNKA (OMIM Ref. No. 
602024) and CLCNKB (OMIM Ref. No. 602023), also map 
to lp36. 

[3146] 

[3147] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3148] REFERENCES 1. Brandt, S.; Jentsch, T. J. : CIC- 6 and CIC- 
7 are two novel broadly expressed members of the CLC 
chloride channel family. FEBS Lett. 377: 15- 20, 1995. ; 
and 



[3149] Eggermont, J.; Buyse, C; Voets, T.; Tytgat, J.; De Smedt, 
H.; Droogmans, G. : Alternative splicing of CIC- 6 (a 
member of the CIC chloride- channel family) transcripts 
generates three tr. 

[3150] Further studies establishing the function and utilities of 
CLCN6 are found in John Hopkins OMIM database record 
ID 602726, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chemokine 
(c-x-c motif) receptor 4 (CXCR4, Accession NP_003458.1) 
is another GAM40 target gene, herein designated TARGET 
GENE. CXCR4 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
CXCR4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CXCR4 BINDING SITE, designated 
SEQ ID:7288, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3151] Another function of GAM40 is therefore inhibition of 

Chemokine (c-x-c motif) receptor 4 (CXCR4, Accession 
NP_003458.1), a gene which mediates intracellular cal- 
cium flux. Accordingly, utilities of GAM40 include diagno- 
sis, prevention and treatment of diseases and clinical con- 



ditions associated with CXCR4. 
[3152] The function of CXCR4 has been established by previous 
studies. Several receptors for neuropeptide Y (NPY; 
162640) have been demonstrated and shown to differ in 
pharmacologic characteristics, tissue distribution, and 
structure of the encoding genes; see the NPY Yl receptor 
(NPY1R; 162641) and the NPY Y2 receptor (NPY2R; 
162642). Herzog et al. (1993) cloned, sequenced, and 
mapped the human homolog of a proposed bovine NPY Y3 
receptor reported by Rimland et al. (1991). The human 
cDNA clone was derived from a human lung cDNA library. 
The 1,670- bp sequence predicts a single open reading 
frame (ORF) of 352 amino acids, with 92% amino acid 
identity to the reported bovine sequence. The amino acid 
sequence shares features common to many other G pro- 
tein- coupled receptors, including the 7- transmembrane 
regions and putative glycosylation and phosphorylation 
sites. The receptor shows 36% identity to the interleukin- 
8 receptor (IL8RA; 146929), which is located on chromo- 
some 2, and to the angiotensin II receptor (AGTR1; 
106165), but only 21% identity to the NPY Yl receptor. 
Furthermore, Herzog et al. (1993) reported that NPY and a 
number of other ligands failed to induce any change in 



cytosolic calcium levels in transfected cells, suggesting 
that this clone represented a novel neuropeptide receptor. 
By PCR analysis of human /hamster hybrid cell DNA they 
showed that the NPY3R gene is located on human chro- 
mosome 2. Jazin et al. (1993) independently found that 
the Y3 receptor does not respond to NPY. The recruitment 
of leukocytes to inflamed tissues involves interleukin- 8 
(IL8; 146930) and several related chemotactic cytokines 
that attract and activate leukocytes. Loetscher et al. 
(1994) noted that these proteins are similar in size, have 
marked sequence similarities, and are characterized by 4 
conserved cysteines that form 2 essential disulfide bonds. 
Two subfamilies are distinguished according to the ar- 
rangement of the first 2 cysteines, which are either adja- 
cent (CC subfamily) or separated by one amino acid (CXC 
subfamily). The CXC cytokines activate primarily neu- 
trophil leukocytes, while CC cytokines act on monocytes, 
basophils, and eosinophils. These chemotactic agonists 
act via 7- transmembrane domain, G protein- coupled re- 
ceptors, e.g., the 2 interleukin- 8 receptors, IL8RA and 
IL8RB (OMIM Ref. No. 146928). Chemotactic cytokines of 
the CC subfamily do not bind to IL8 receptors. Loetscher 
et al. (1994) isolated from a human blood monocyte cDNA 



library a cDNA clone encoding a protein of 352 amino 
acids, corresponding to a receptor of the 7- transmem- 
brane domain, G protein- coupled type. They referred to 
the gene and the deduced protein as LESTR for 'leukocyte- 
derived seven- transmembrane domain receptor.' It shows 
92.6% identity with a bovine neuropeptide Y receptor. In 
the monocyte library, LESTR cDNA fragments were about 
20 times as frequent as cDNA coding for IL8RA and IL8RB, 
and much higher levels of mRNA specific for LESTR than 
for IL8R were found in human blood neutrophils and lym- 
phocytes. Although the ligand for LESTR could not be 
identified among a large number of chemotactic cy- 
tokines, the high expression in white blood cells and the 
marked sequence relation to IL8RA and IL8RB suggested 
to Loetscher et al. (1994) that LESTR may function in the 
activation of inflammatory cells. CXCR4 mRNA is ex- 
pressed at sites of neuronal and progenitor cell migration 
in the hippocampus at late embryonic and early postnatal 
ages. SDF1 mRNA, the only known ligand for the CXCR4 
receptor, is expressed close to these migration sites, in 
the meninges investing the hippocampal primordium and 
in the primordium itself. In mice engineered to lack the 
CXCR4 receptor, Lu et al. (2002) found that the morphol- 



ogy of the hippocampal dentate gyrus was dramatically 
altered. Gene expression markers for dentate gyrus gran- 
ule neurons and bromodeoxyuridine labeling of dividing 
cells showed an underlying defect in the stream of post- 
mitotic cells and secondary dentate progenitor cells that 
migrate toward and form the dentate gyrus. In the ab- 
sence of CXCR4, the number of dividing cells in the mi- 
gratory stream and in the dentate gyrus itself was re- 
duced, and neurons appeared to differentiate prematurely 
before reaching their target. Thus, Lu et al. (2002) con- 
cluded that the SDF1/CXCR4 chemokine signaling system 
has a role in dentate gyrus morphogenesis. The dentate 
gyrus is unusual as a site of adult neurogenesis. They 
found that both CXCR4 and SDF1 are expressed in the 
adult dentate gyrus, suggesting an ongoing role in den- 
tate gyrus morphogenesis 

[3153] 

[3154] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3155] Lu, M.; Grove, E. A.; Miller, R.J. : Abnormal development 
of the hippocampal dentate gyrus in mice lacking the 
CXCR4 chemokine receptor. Proc. Nat. Acad. Sci. 99: 



7090- 7095, 2002. ; and 
[3156] Ma, Q.; Jones, D.; Borghesani, P. R.; Segal, R. A.; Naga- 
sawa, T.; Kishimoto, T.; Bronson, R. T.; Springer, T. A. : 
Impaired B- lymphopoiesis, myelopoiesis, and derailed 
cerebellar neur. 

[3157] Further studies establishing the function and utilities of 
CXCR4 are found in John Hopkins OMIM database record 
ID 162643, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. CYP19A1 
(Accession NP_000094.2) is another GAM40 target gene, 
herein designated TARGET GENE. CYP19A1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by 
CYP19A1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CYP19A1 BINDING SITE, designated 
SEQ ID:20107, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3158] Another function of GAM40 is therefore inhibition of 

CYP19A1 (Accession NP_000094.2) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CYP19A1. 



[3159] CYP19A1 (Accession NP_112503.1) is another GAM40 tar- 
get gene, herein designated TARGET GENE. CYP19A1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by CYP19A1, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CYP19A1 BINDING SITE, designated 
SEQ ID:20107, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3160] Another function of GAM40 is therefore inhibition of 

CYP19A1 (Accession NP_112503.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CYP19A1. 

[3161] DKFZp547G183 (Accession NP_061175.1) is another 

GAM40 target gene, herein designated TARGET GENE. DK- 
FZp547G183 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by DK- 
FZp547G183, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp547G183 BINDING SITE, des- 
ignated SEQ ID: 18002, to the nucleotide sequence of 



GAM40 RNA, herein designated GAM RNA, also designated 
SEQID:396. 

[3162] Another function of GAM40 is therefore inhibition of DK- 
FZp547G183 (Accession NP_061175.1) . Accordingly, util- 
ities of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp547G183. 

[3163] Dystrophin (muscular dystrophy, duchenne and becker 
types) (DMD, Accession NP_004004.1) is another GAM40 
target gene, herein designated TARGET GENE. DMD BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
DMD, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DMD BINDING SITE, designated SEQ 
ID: 16644, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3164] Another function of GAM40 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004004.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 



phy. Accordingly, utilities of GAM40 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[3165] The function of DMD has been established by previous 
studies. Roberts et al. (1992) described a general ap- 
proach to the identification of the basic defect in the one- 
third of DMD patients who do not show a gross rear- 
rangement of the dystrophin gene. The method involved 
nested amplification, chemical mismatched detection, and 
sequencing of reverse transcripts of trace amounts of 
dystrophin mRNA from peripheral blood lymphocytes. 
Analysis of the entire coding region (11 kb) in 7 patients 
resulted in detection of a sequence change in each case 
that was clearly sufficient to cause the disease. All the 
mutations were expected to cause premature translation 
termination, and the resulting phenotypes were thus 
equivalent to those caused by frameshifting deletions; see 
300377.0003- 300377.0009. Deletions and point muta- 
tions in the DMD gene cause either DMD or the milder 
Becker muscular dystrophy, depending on whether the 
translational reading frame is lost or maintained. De An- 
gelis et al. (2002) reasoned that because internal in- 



frame deletions in the protein produce only mild myo- 
pathic symptoms, a partially corrected phenotype could 
be restored by preventing the inclusion of specific mu- 
tated exons in the mature dystrophin mRNA. Such control 
had previously been accomplished by the use of synthetic 
oligonucleotides. To circumvent the disadvantageous ne- 
cessity for periodic administration of the synthetic 
oligonucleotides, De Angelis et al. (2002) produced sev- 
eral constructs able to express in vivo, in a stable fashion, 
large amounts of chimeric RNAs containing antisense se- 
quences. They showed that antisense molecules against 
exon 51 splice junctions were able to direct skipping of 
that exon in the human DMD deletion 48- 50 and to res- 
cue dystrophin synthesis. They also showed that the high- 
est skipping activity occurred when antisense constructs 
against the 5- prime and 3- prime splice sites were coex- 
pressed in the same cell. The effects were tested in cul- 
tured myoblasts from a DMD patient. The deletion of ex- 
ons 48- 50 resulted in a premature termination codon in 
exon 51. The antisense sequences complementary to 
exon 51 splice junctions induced efficient skipping of 
exon 51 and partial rescue of dystrophin synthesis. X- 
linked dilated cardiomyopathy is a dystrophinopathy char- 



acterized by severe cardiomyopathy with no skeletal mus- 
cle involvement. Several XLCM patients have been de- 
scribed with mutations that abolish dystrophin muscle 
isoform expression, but with increased expression of 
brain and cerebellar Purkinje isoforms of the gene exclu- 
sively in the skeletal muscle. Bastianutto et al. (2001) de- 
termined that 2 XLCM patients bore deletions that re- 
moved the muscle promoter and exon 1, but not the brain 
and cerebellar Purkinje promoters. The brain and cerebel- 
lar Purkinje promoters were found to be essentially inac- 
tive in muscle cell lines and primary cultures. Since dys- 
trophin muscle enhancer 1 (DME1), a muscle- specific en- 
hancer, is preserved in these patients, the authors tested 
its ability to upregulate the brain and cerebellar Purkinje 
promoters in muscle cells. Brain and cerebellar Purkinje 
promoter activity was significantly increased in the pres- 
ence of DME1, and activation was observed exclusively in 
cells presenting a skeletal muscle phenotype versus car- 
diomyocytes. The authors suggested a role for DME1 in 
the induction of brain and cerebellar Purkinje isoform ex- 
pression in the skeletal muscle of XLCM patients defective 
for muscle isoform expression. 
[3166] Animal model experiments lend further support to the 



function of DMD. Using DNA microarray, Porter et al. 
(2002) established a molecular signature of dys- 
trophinopathy in the mdx mouse. In leg muscle, 242 dif- 
ferentially expressed genes were identified. Data provided 
evidence for coordinated activity of numerous compo- 
nents of a chronic inflammatory response, including cy- 
tokine and chemokine signaling, leukocyte adhesion and 
diapedesis, invasive cell type- specific markers, and com- 
plement system activation. Upregulation of secreted 
phosphoprotein 1 (SPP1; 166490) mRNA and protein in 
dystrophic muscle identified a novel linkage between in- 
flammatory cells and repair processes. Extracellular ma- 
trix genes were upregulated in mdx to levels similar to 
those in DMD. Since, unlike DMD, mdx exhibits little fi- 
brosis, data suggested that collagen regulation at post- 
transcriptional stages may mediate extensive fibrosis in 
DMD. 

t 3167 ] It is appreciated that the abovementioned animal model 
for DMD is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3168] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[3169] De Angelis, F. C; Sthandier, O.; Berarducci, B.; Toso, S.; 
Galluzzi, C; Ricci, E.; Cossu, C; Bozzoni, I. : Chimeric 
snRNA molecules carrying antisense sequences against 
the splice junctions of exon 51 of the dystrophin pre- 
mRNA induce exon skipping and restoration of a dys- 
trophin synthesis in delta- 48- 50 DMD cells. Proc Nat. 
Acad. Sci. 99: 9456- 9461, 2002. ; and 

t 317 °] Bastianutto, C; Bestard, J. A.; Lahnakoski, K.; Broere, D.; 
De Visser, M.; Zaccolo, M.; Pozzan, T.; Ferlini, A.; Muntoni, 
F.; Patarnello, T.; Klamut, H.J. : Dystrophin muscle en- 
hance. 

[3171] Further studies establishing the function and utilities of 
DMD are found in John Hopkins OMIM database record ID 
300377, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Dystrophin 
(muscular dystrophy, duchenne and becker types) (DMD, 
Accession NP_004014.1) is another CAM40 target gene, 
herein designated TARGET GENE. DMD BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
multiple transcripts of mRNA encoded by DMD, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
DMD BINDING SITE, designated SEQ ID: 16644, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3172] Another function of GAM40 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004014.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM40 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 

[3173] jhe function of DMD has been established by previous 
studies. Roberts et al. (1992) described a general ap- 
proach to the identification of the basic defect in the one- 
third of DMD patients who do not show a gross rear- 
rangement of the dystrophin gene. The method involved 
nested amplification, chemical mismatched detection, and 
sequencing of reverse transcripts of trace amounts of 
dystrophin mRNA from peripheral blood lymphocytes. 
Analysis of the entire coding region (11 kb) in 7 patients 
resulted in detection of a sequence change in each case 



that was clearly sufficient to cause the disease. All the 
mutations were expected to cause premature translation 
termination, and the resulting phenotypes were thus 
equivalent to those caused by frameshifting deletions; see 
300377.0003- 300377.0009. Deletions and point muta- 
tions in the DMD gene cause either DMD or the milder 
Becker muscular dystrophy, depending on whether the 
translational reading frame is lost or maintained. De An- 
gelis et al. (2002) reasoned that because internal in- 
frame deletions in the protein produce only mild myo- 
pathic symptoms, a partially corrected phenotype could 
be restored by preventing the inclusion of specific mu- 
tated exons in the mature dystrophin mRNA. Such control 
had previously been accomplished by the use of synthetic 
oligonucleotides. To circumvent the disadvantageous ne- 
cessity for periodic administration of the synthetic 
oligonucleotides, De Angelis et al. (2002) produced sev- 
eral constructs able to express in vivo, in a stable fashion, 
large amounts of chimeric RNAs containing antisense se- 
quences. They showed that antisense molecules against 
exon 51 splice junctions were able to direct skipping of 
that exon in the human DMD deletion 48- 50 and to res- 
cue dystrophin synthesis. They also showed that the high- 



est skipping activity occurred when antisense constructs 
against the 5- prime and 3- prime splice sites were coex- 
pressed in the same cell. The effects were tested in cul- 
tured myoblasts from a DMD patient. The deletion of ex- 
ons 48- 50 resulted in a premature termination codon in 
exon 51. The antisense sequences complementary to 
exon 51 splice junctions induced efficient skipping of 
exon 51 and partial rescue of dystrophin synthesis. X- 
linked dilated cardiomyopathy is a dystrophinopathy char- 
acterized by severe cardiomyopathy with no skeletal mus- 
cle involvement. Several XLCM patients have been de- 
scribed with mutations that abolish dystrophin muscle 
isoform expression, but with increased expression of 
brain and cerebellar Purkinje isoforms of the gene exclu- 
sively in the skeletal muscle. Bastianutto et al. (2001) de- 
termined that 2 XLCM patients bore deletions that re- 
moved the muscle promoter and exon 1, but not the brain 
and cerebellar Purkinje promoters. The brain and cerebel- 
lar Purkinje promoters were found to be essentially inac- 
tive in muscle cell lines and primary cultures. Since dys- 
trophin muscle enhancer 1 (DME1), a muscle- specific en- 
hancer, is preserved in these patients, the authors tested 
its ability to upregulate the brain and cerebellar Purkinje 



promoters in muscle cells. Brain and cerebellar Purkinje 
promoter activity was significantly increased in the pres- 
ence of DME1, and activation was observed exclusively in 
cells presenting a skeletal muscle phenotype versus car- 
diomyocytes. The authors suggested a role for DME1 in 
the induction of brain and cerebellar Purkinje isoform ex- 
pression in the skeletal muscle of XLCM patients defective 
for muscle isoform expression. 
[3174] Animal model experiments lend further support to the 
function of DMD. Using DNA microarray, Porter et al. 
(2002) established a molecular signature of dys- 
trophinopathy in the mdx mouse. In leg muscle, 242 dif- 
ferentially expressed genes were identified. Data provided 
evidence for coordinated activity of numerous compo- 
nents of a chronic inflammatory response, including cy- 
tokine and chemokine signaling, leukocyte adhesion and 
diapedesis, invasive cell type- specific markers, and com- 
plement system activation. Upregulation of secreted 
phosphoprotein 1 (SPP1; 166490) mRNAand protein in 
dystrophic muscle identified a novel linkage between in- 
flammatory cells and repair processes. Extracellular ma- 
trix genes were upregulated in mdx to levels similar to 
those in DMD. Since, unlike DMD, mdx exhibits little fi- 



brosis, data suggested that collagen regulation at post- 
transcriptional stages may mediate extensive fibrosis in 
DMD. 

t 3175 ] It is appreciated that the abovementioned animal model 
for DMD is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3176] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 3177 ] De Angelis, F. C; Sthandier, O.; Berarducci, B.; Toso, S.; 
Galluzzi, C; Ricci, E.; Cossu, C; Bozzoni, I. : Chimeric 
snRNA molecules carrying antisense sequences against 
the splice junctions of exon 51 of the dystrophin pre- 
mRNA induce exon skipping and restoration of a dys- 
trophin synthesis in delta- 48- 50 DMD cells. Proc Nat. 
Acad. Sci. 99: 9456- 9461, 2002. ; and 

t 3178 ] Bastianutto, C; Bestard, J. A.; Lahnakoski, K.; Broere, D.; 
De Visser, M.; Zaccolo, M.; Pozzan, T.; Ferlini, A.; Muntoni, 
F.; Patarnello, T.; Klamut, H.J. : Dystrophin muscle en- 
hance. 

[3179] Further studies establishing the function and utilities of 
DMD are found in John Hopkins OMIM database record ID 



300377, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Dystrophin 
(muscular dystrophy, duchenne and becker types) (DMD, 
Accession NP_004013.1) is another GAM40 target gene, 
herein designated TARGET GENE. DMD BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by DMD, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DMD BINDING SITE, designated SEQ ID: 16644, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3180] Another function of GAM40 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004013.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM40 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 

[3181] The function of DMD has been established by previous 



studies. Roberts et al. (1992) described a general ap- 
proach to the identification of the basic defect in the one- 
third of DMD patients who do not show a gross rear- 
rangement of the dystrophin gene. The method involved 
nested amplification, chemical mismatched detection, and 
sequencing of reverse transcripts of trace amounts of 
dystrophin mRNA from peripheral blood lymphocytes. 
Analysis of the entire coding region (11 kb) in 7 patients 
resulted in detection of a sequence change in each case 
that was clearly sufficient to cause the disease. All the 
mutations were expected to cause premature translation 
termination, and the resulting phenotypes were thus 
equivalent to those caused by frameshifting deletions; see 
300377.0003- 300377.0009. Deletions and point muta- 
tions in the DMD gene cause either DMD or the milder 
Becker muscular dystrophy, depending on whether the 
translational reading frame is lost or maintained. De An- 
gelis et al. (2002) reasoned that because internal in- 
frame deletions in the protein produce only mild myo- 
pathic symptoms, a partially corrected phenotype could 
be restored by preventing the inclusion of specific mu- 
tated exons in the mature dystrophin mRNA. Such control 
had previously been accomplished by the use of synthetic 



oligonucleotides. To circumvent the disadvantageous ne- 
cessity for periodic administration of the synthetic 
oligonucleotides, De Angelis et al. (2002) produced sev- 
eral constructs able to express in vivo, in a stable fashion, 
large amounts of chimeric RNAs containing antisense se- 
quences. They showed that antisense molecules against 
exon 51 splice junctions were able to direct skipping of 
that exon in the human DMD deletion 48- 50 and to res- 
cue dystrophin synthesis. They also showed that the high- 
est skipping activity occurred when antisense constructs 
against the 5- prime and 3- prime splice sites were coex- 
pressed in the same cell. The effects were tested in cul- 
tured myoblasts from a DMD patient. The deletion of ex- 
ons 48- 50 resulted in a premature termination codon in 
exon 51. The antisense sequences complementary to 
exon 51 splice junctions induced efficient skipping of 
exon 51 and partial rescue of dystrophin synthesis. X- 
linked dilated cardiomyopathy is a dystrophinopathy char- 
acterized by severe cardiomyopathy with no skeletal mus- 
cle involvement. Several XLCM patients have been de- 
scribed with mutations that abolish dystrophin muscle 
isoform expression, but with increased expression of 
brain and cerebellar Purkinje isoforms of the gene exclu- 



sively in the skeletal muscle. Bastianutto et al. (2001) de- 
termined that 2 XLCM patients bore deletions that re- 
moved the muscle promoter and exon 1, but not the brain 
and cerebellar Purkinje promoters. The brain and cerebel- 
lar Purkinje promoters were found to be essentially inac- 
tive in muscle cell lines and primary cultures. Since dys- 
trophin muscle enhancer 1 (DME1), a muscle- specific en- 
hancer, is preserved in these patients, the authors tested 
its ability to upregulate the brain and cerebellar Purkinje 
promoters in muscle cells. Brain and cerebellar Purkinje 
promoter activity was significantly increased in the pres- 
ence of DME1, and activation was observed exclusively in 
cells presenting a skeletal muscle phenotype versus car- 
diomyocytes. The authors suggested a role for DME1 in 
the induction of brain and cerebellar Purkinje isoform ex- 
pression in the skeletal muscle of XLCM patients defective 
for muscle isoform expression. 
[3182] Animal model experiments lend further support to the 
function of DMD. Using DNA microarray, Porter et al. 
(2002) established a molecular signature of dys- 
trophinopathy in the mdx mouse. In leg muscle, 242 dif- 
ferentially expressed genes were identified. Data provided 
evidence for coordinated activity of numerous compo- 



nents of a chronic inflammatory response, including cy- 
tokine and chemokine signaling, leukocyte adhesion and 
diapedesis, invasive cell type- specific markers, and com- 
plement system activation. Upregulation of secreted 
phosphoprotein 1 (SPP1; 166490) mRNAand protein in 
dystrophic muscle identified a novel linkage between in- 
flammatory cells and repair processes. Extracellular ma- 
trix genes were upregulated in mdx to levels similar to 
those in DMD. Since, unlike DMD, mdx exhibits little fi- 
brosis, data suggested that collagen regulation at post- 
transcriptional stages may mediate extensive fibrosis in 
DMD. 

[3183] it is appreciated that the abovementioned animal model 
for DMD is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3184] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3185] De Angelis, F. C; Sthandier, O.; Berarducci, B.; Toso, S.; 
Galluzzi, C; Ricci, E.; Cossu, C; Bozzoni, I. : Chimeric 
snRNA molecules carrying antisense sequences against 
the splice junctions of exon 51 of the dystrophin pre- 



mRNA induce exon skipping and restoration of a dys- 
trophin synthesis in delta- 48- 50 DMD cells. Proc Nat. 
Acad. Sci. 99: 9456- 9461, 2002. ; and 
[3186] Bastianutto, C; Bestard, J. A.; Lahnakoski, K.; Broere, D.; 
De Visser, M.; Zaccolo, M.; Pozzan, T.; Ferlini, A.; Muntoni, 
F.; Patarnello, T.; Klamut, H.J. : Dystrophin muscle en- 
hance. 

[3187] Further studies establishing the function and utilities of 
DMD are found in John Hopkins OMIM database record ID 
300377, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Dystrophin 
(muscular dystrophy, duchenne and becker types) (DMD, 
Accession NP_004011.1) is another GAM40 target gene, 
herein designated TARGET GENE. DMD BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
multiple transcripts of mRNA encoded by DMD, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DMD BINDING SITE, designated SEQ ID: 16644, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3188] Another function of GAM40 is therefore inhibition of Dys- 



trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004011.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM40 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[3189] The function of DMD has been established by previous 
studies. Roberts et al. (1992) described a general ap- 
proach to the identification of the basic defect in the one- 
third of DMD patients who do not show a gross rear- 
rangement of the dystrophin gene. The method involved 
nested amplification, chemical mismatched detection, and 
sequencing of reverse transcripts of trace amounts of 
dystrophin mRNA from peripheral blood lymphocytes. 
Analysis of the entire coding region (11 kb) in 7 patients 
resulted in detection of a sequence change in each case 
that was clearly sufficient to cause the disease. All the 
mutations were expected to cause premature translation 
termination, and the resulting phenotypes were thus 
equivalent to those caused by frameshifting deletions; see 
300377.0003- 300377.0009. Deletions and point muta- 



tions in the DMD gene cause either DMD or the milder 
Becker muscular dystrophy, depending on whether the 
translational reading frame is lost or maintained. De An- 
gelis et al. (2002) reasoned that because internal in- 
frame deletions in the protein produce only mild myo- 
pathic symptoms, a partially corrected phenotype could 
be restored by preventing the inclusion of specific mu- 
tated exons in the mature dystrophin mRNA. Such control 
had previously been accomplished by the use of synthetic 
oligonucleotides. To circumvent the disadvantageous ne- 
cessity for periodic administration of the synthetic 
oligonucleotides, De Angelis et al. (2002) produced sev- 
eral constructs able to express in vivo, in a stable fashion, 
large amounts of chimeric RNAs containing antisense se- 
quences. They showed that antisense molecules against 
exon 51 splice junctions were able to direct skipping of 
that exon in the human DMD deletion 48- 50 and to res- 
cue dystrophin synthesis. They also showed that the high- 
est skipping activity occurred when antisense constructs 
against the 5- prime and 3- prime splice sites were coex- 
pressed in the same cell. The effects were tested in cul- 
tured myoblasts from a DMD patient. The deletion of ex- 
ons 48- 50 resulted in a premature termination codon in 



exon 51. The antisense sequences complementary to 
exon 51 splice junctions induced efficient skipping of 
exon 51 and partial rescue of dystrophin synthesis. X- 
linked dilated cardiomyopathy is a dystrophinopathy char- 
acterized by severe cardiomyopathy with no skeletal mus- 
cle involvement. Several XLCM patients have been de- 
scribed with mutations that abolish dystrophin muscle 
isoform expression, but with increased expression of 
brain and cerebellar Purkinje isoforms of the gene exclu- 
sively in the skeletal muscle. Bastianutto et al. (2001) de- 
termined that 2 XLCM patients bore deletions that re- 
moved the muscle promoter and exon 1, but not the brain 
and cerebellar Purkinje promoters. The brain and cerebel- 
lar Purkinje promoters were found to be essentially inac- 
tive in muscle cell lines and primary cultures. Since dys- 
trophin muscle enhancer 1 (DME1), a muscle- specific en- 
hancer, is preserved in these patients, the authors tested 
its ability to upregulate the brain and cerebellar Purkinje 
promoters in muscle cells. Brain and cerebellar Purkinje 
promoter activity was significantly increased in the pres- 
ence of DME1, and activation was observed exclusively in 
cells presenting a skeletal muscle phenotype versus car- 
diomyocytes. The authors suggested a role for DME1 in 



the induction of brain and cerebellar Purkinje isoform ex- 
pression in the skeletal muscle of XLCM patients defective 
for muscle isoform expression. 
[3190] Animal model experiments lend further support to the 
function of DMD. Using DNA microarray, Porter et al. 
(2002) established a molecular signature of dys- 
trophinopathy in the mdx mouse. In leg muscle, 242 dif- 
ferentially expressed genes were identified. Data provided 
evidence for coordinated activity of numerous compo- 
nents of a chronic inflammatory response, including cy- 
tokine and chemokine signaling, leukocyte adhesion and 
diapedesis, invasive cell type- specific markers, and com- 
plement system activation. Upregulation of secreted 
phosphoprotein 1 (SPP1; 166490) mRNA and protein in 
dystrophic muscle identified a novel linkage between in- 
flammatory cells and repair processes. Extracellular ma- 
trix genes were upregulated in mdx to levels similar to 
those in DMD. Since, unlike DMD, mdx exhibits little fi- 
brosis, data suggested that collagen regulation at post- 
transcriptional stages may mediate extensive fibrosis in 
DMD. 

[3191] It is appreciated that the abovementioned animal model 
for DMD is acknowledged by those skilled in the art as a 



scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3192] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3193] De Angelis, F. C; Sthandier, O.; Berarducci, B.; Toso, S.; 
Galluzzi, C; Ricci, E.; Cossu, C; Bozzoni, I. : Chimeric 
snRNA molecules carrying antisense sequences against 
the splice junctions of exon 51 of the dystrophin pre- 
mRNA induce exon skipping and restoration of a dys- 
trophin synthesis in delta- 48- 50 DMD cells. Proc Nat. 
Acad. Sci. 99: 9456- 9461, 2002. ; and 

t 3194 ] Bastianutto, C; Bestard, J. A.; Lahnakoski, K.; Broere, D.; 
De Visser, M.; Zaccolo, M.; Pozzan, T.; Ferlini, A.; Muntoni, 
F.; Patarnello, T.; Klamut, H.J. : Dystrophin muscle en- 
hance. 

[3195] Further studies establishing the function and utilities of 
DMD are found in John Hopkins OMIM database record ID 
300377, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Dystrophin 
(muscular dystrophy, duchenne and becker types) (DMD, 
Accession NP_004012.1) is another GAM40 target gene, 
herein designated TARGET GENE. DMD BINDING SITE is a 



target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by DMD, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DMD BINDING SITE, designated SEQ ID: 16644, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3196] Another function of GAM40 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004012.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM40 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 

[3197] The function of DMD has been established by previous 
studies. Roberts et al. (1992) described a general ap- 
proach to the identification of the basic defect in the one- 
third of DMD patients who do not show a gross rear- 
rangement of the dystrophin gene. The method involved 
nested amplification, chemical mismatched detection, and 



sequencing of reverse transcripts of trace amounts of 
dystrophin mRNA from peripheral blood lymphocytes. 
Analysis of the entire coding region (11 kb) in 7 patients 
resulted in detection of a sequence change in each case 
that was clearly sufficient to cause the disease. All the 
mutations were expected to cause premature translation 
termination, and the resulting phenotypes were thus 
equivalent to those caused by frameshifting deletions; see 
300377.0003- 300377.0009. Deletions and point muta- 
tions in the DMD gene cause either DMD or the milder 
Becker muscular dystrophy, depending on whether the 
translational reading frame is lost or maintained. De An- 
gelis et al. (2002) reasoned that because internal in- 
frame deletions in the protein produce only mild myo- 
pathic symptoms, a partially corrected phenotype could 
be restored by preventing the inclusion of specific mu- 
tated exons in the mature dystrophin mRNA. Such control 
had previously been accomplished by the use of synthetic 
oligonucleotides. To circumvent the disadvantageous ne- 
cessity for periodic administration of the synthetic 
oligonucleotides, De Angelis et al. (2002) produced sev- 
eral constructs able to express in vivo, in a stable fashion, 
large amounts of chimeric RNAs containing antisense se- 



quences. They showed that antisense molecules against 
exon 51 splice junctions were able to direct skipping of 
that exon in the human DMD deletion 48- 50 and to res- 
cue dystrophin synthesis. They also showed that the high- 
est skipping activity occurred when antisense constructs 
against the 5- prime and 3- prime splice sites were coex- 
pressed in the same cell. The effects were tested in cul- 
tured myoblasts from a DMD patient. The deletion of ex- 
ons 48- 50 resulted in a premature termination codon in 
exon 51. The antisense sequences complementary to 
exon 51 splice junctions induced efficient skipping of 
exon 51 and partial rescue of dystrophin synthesis. X- 
linked dilated cardiomyopathy is a dystrophinopathy char- 
acterized by severe cardiomyopathy with no skeletal mus- 
cle involvement. Several XLCM patients have been de- 
scribed with mutations that abolish dystrophin muscle 
isoform expression, but with increased expression of 
brain and cerebellar Purkinje isoforms of the gene exclu- 
sively in the skeletal muscle. Bastianutto et al. (2001) de- 
termined that 2 XLCM patients bore deletions that re- 
moved the muscle promoter and exon 1, but not the brain 
and cerebellar Purkinje promoters. The brain and cerebel- 
lar Purkinje promoters were found to be essentially inac- 



tive in muscle cell lines and primary cultures. Since dys- 
trophin muscle enhancer 1 (DME1), a muscle- specific en- 
hancer, is preserved in these patients, the authors tested 
its ability to upregulate the brain and cerebellar Purkinje 
promoters in muscle cells. Brain and cerebellar Purkinje 
promoter activity was significantly increased in the pres- 
ence of DME1, and activation was observed exclusively in 
cells presenting a skeletal muscle phenotype versus car- 
diomyocytes. The authors suggested a role for DME1 in 
the induction of brain and cerebellar Purkinje isoform ex- 
pression in the skeletal muscle of XLCM patients defective 
for muscle isoform expression. 
[3198] Animal model experiments lend further support to the 
function of DMD. Using DNA microarray, Porter et al. 
(2002) established a molecular signature of dys- 
trophinopathy in the mdx mouse. In leg muscle, 242 dif- 
ferentially expressed genes were identified. Data provided 
evidence for coordinated activity of numerous compo- 
nents of a chronic inflammatory response, including cy- 
tokine and chemokine signaling, leukocyte adhesion and 
diapedesis, invasive cell type- specific markers, and com- 
plement system activation. Upregulation of secreted 
phosphoprotein 1 (SPP1; 166490) mRNAand protein in 



dystrophic muscle identified a novel linkage between in- 
flammatory cells and repair processes. Extracellular ma- 
trix genes were upregulated in mdx to levels similar to 
those in DMD. Since, unlike DMD, mdx exhibits little fi- 
brosis, data suggested that collagen regulation at post- 
transcriptional stages may mediate extensive fibrosis in 
DMD. 

[3199] it is appreciated that the abovementioned animal model 
for DMD is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3200] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3201] De Angelis, F. C; Sthandier, O.; Berarducci, B.; Toso, S.; 
Galluzzi, C; Ricci, E.; Cossu, C; Bozzoni, I. : Chimeric 
snRNA molecules carrying antisense sequences against 
the splice junctions of exon 51 of the dystrophin pre- 
mRNA induce exon skipping and restoration of a dys- 
trophin synthesis in delta- 48- 50 DMD cells. Proc Nat. 
Acad. Sci. 99: 9456- 9461, 2002. ; and 

[3202] Bastianutto, C; Bestard, J. A.; Lahnakoski, K.; Broere, D.; 
De Visser, M.; Zaccolo, M.; Pozzan, T.; Ferlini, A.; Muntoni, 



F.; Patarnello, T.; Klamut, H.J. : Dystrophin muscle en- 
hance. 

[3203] Further studies establishing the function and utilities of 
DMD are found in John Hopkins OMIM database record ID 
300377, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Dolichyl-phosphate 
mannosyltransferase polypeptide 2, regulatory subunit 
(DPM2, Accession NP.689903.1) is another GAM40 target 
gene, herein designated TARGET GENE. DPM2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by DPM2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DPM2 BINDING SITE, designated SEQ ID:18873, 
to the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3204] Another function of GAM40 is therefore inhibition of 

Dolichyl-phosphate mannosyltransferase polypeptide 2, 
regulatory subunit (DPM2, Accession NP_689903.1) . Ac- 
cordingly, utilities of GAM40 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DPM2. 



[3205] Dolichyl-phosphate mannosyltransferase polypeptide 2, 
regulatory subunit (DPM2, Accession NP_003854.1) is an- 
other GAM40 target gene, herein designated TARGET 
GENE. DPM2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DPM2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DPM2 BINDING SITE, 
designated SEQ ID:18873, to the nucleotide sequence of 
GAM40 RNA, herein designated GAM RNA, also designated 
SEQID:396. 

[3206] Another function of GAM40 is therefore inhibition of 

Dolichyl-phosphate mannosyltransferase polypeptide 2, 
regulatory subunit (DPM2, Accession NP_003854.1) . Ac- 
cordingly, utilities of GAM40 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DPM2. 

[320 7 ] DT1P1A10 (Accession NP_477511.1) is another GAM40 
target gene, herein designated TARGET GENE. DT1P1A10 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by DT1P1A10, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DT1P1A10 BINDING SITE, designated SEQ ID:3408, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 
[3208] Another function of GAM40 is therefore inhibition of 

DT1P1A10 (Accession NP_477511.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DT1P1A10. 

[3209] E74-like factor 5 (ets domain transcription factor) (ELF5, 
Accession NP.001413.1) is another GAM40 target gene, 
herein designated TARGET GENE. ELF5 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by ELF5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ELF5 BINDING SITE, desig- 
nated SEQ ID: 16375, to the nucleotide sequence of 
GAM40 RNA, herein designated GAM RNA, also designated 
SEQID:396. 

[3210] Another function of GAM40 is therefore inhibition of 

E74-like factor 5 (ets domain transcription factor) (ELF5, 



Accession NP_001413.1), a gene which may have a role in 
germline development. Accordingly, utilities of GAM40 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ELF5. 
[3211] The function of ELF5 has been established by previous 

studies. Members of the ETS family of transcription factors 
(see OMIM Ref. No. 164720) have been implicated in con- 
trol of cell proliferation and tumorigenesis. See Sharrocks 
et al. (1997) for further discussion of the ETS family. 
Oettgen et al. (1999) isolated a novel epithelium- specific 
ETS gene, ESE2, by screening a human cDNA database for 
sequences showing homology to ETS family members. 
Two isoforms of ESE2 were identified, differing at the 
amino terminus. ESE2a encodes a predicted protein of 265 
amino acids with molecular weight 31.3 kD. ESE2b en- 
codes a protein of 255 amino acids with molecular weight 
30.1 kD. ESE2a has a 10- amino acid extension at its 
amino terminus as compared to ESE2b. ESE2 has several 
tyrosine kinase, casein kinase II (see OMIM Ref. No. 
115440), and protein kinase C (see OMIM Ref. No. 
176960) consensus phosphorylation sites. Northern blot 
analysis of poly(A+) RNA identified an ESE2 transcript be- 
tween 2.4 and 2.6 kb in length. Expression was highest in 



kidney and prostate, both of which have high epithelial 
cell content. Further analysis by dot blot confirmed ex- 
pression in epithelial cell- rich tissues, including salivary 
gland, mammary gland, fetal kidney, and trachea. RT- PCR 
using isoform- specific PCR primers showed differential 
expression of ESE2a and 2b. Kidney expressed only ESE2a, 
while prostate expressed both isoforms, with levels of 
ESE2b being higher. ESE2 expression was upregulated 
during keratinocyte differentiation, similar to that of ESE1, 
but occurred at a later stage. In electrophoretic mobility 
shift assays, ESE2a did not demonstrate specific binding 
to a Drosophila E74 ETS binding site. A truncated version 
of ESE2a lacking the first 42 amino acids did bind this site 
specifically. The truncated ESE2a also bound to the regu- 
latory regions of several glandular epithelium- specific 
genes. Zhou et al. (1998) isolated a human ELF5 cDNA 
from a human lung cDNA library. By PCR using gene- spe- 
cific primers and the Genebridge 4 radiation hybrid DNA 
panel, they mapped the ELF5/ESE2 gene to chromosome 
llpl5- pl3, a region of the genome that frequently un- 
dergoes loss of heterozygosity in several types of cancer. 
Upon screening several cancer cell lines for expression, 
the authors observed ELF5/ESE2 mRNA in a progesterone- 



sensitive ductal breast carcinoma cell line only. Southern 
blot analysis showed evidence of loss of heterozygosity in 
the lung carcinoma cell lines NCI- H358 and NCI- H441, 
and rearrangement of the gene in 2 other lung carcinoma 
cell lines, SK- LU- 1 and NCI- H661. 

[3212] 

[3213] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3214] Oettgen, P.; Kas, K.; Dube, A.; Gu, X.; Grail, F.; Tham- 

rongsak, U.; Akbarali, Y.; Finger, E.; Boltax, J.; Endress, G.; 
Munger, K.; Kunsch, C; Libermann, T. A. : Characteriza- 
tion of ESE- 2, a novel ESE- 1- related ETS transcription 
factor that is restricted to glandular epithelium and differ- 
entiated keratinocytes. J. Biol. Chem. 274: 29439- 29452, 
1999. ; and 

[3 21 5] Sharrocks, A. D.; Brown, A. L; Ling, Y.; Yates, P. R. : The 
ETS- domain transcription factor family. Int. J. Biochem. 
Cell Biol. 29: 1371- 1387, 1997. 

[3216] Further studies establishing the function and utilities of 
ELF5 are found in John Hopkins OMIM database record ID 
605169, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Epithelial membrane 



protein 1 (EMP1, Accession NP_001414.1) is another 
GAM40 target gene, herein designated TARGET GENE. 
EMP1 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by EMP1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
EMP1 BINDING SITE, designated SEQ ID:8730, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3217] Another function of GAM40 is therefore inhibition of Ep- 
ithelial membrane protein 1 (EMP1, Accession 
NP.001414.1), a gene which plays a role in squamous cell 
differentiation; member of the PMP22/EMP/MP20 family of 
membrane glycoproteins. Accordingly, utilities of GAM40 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EMP1. 

[3218] The function of EMP1 has been established by previous 

studies. Ben- Porath and Benvenisty (1996) cloned a cDNA 
encoding epithelial membrane protein- 1 (EMP1), named 
TMP by them, using RT- PCR on human embryo kidney 
RNA. Ruegg et al. (1996) independently isolated a cDNA 
encoding EMP1, termed B4B by them, using differential 



display PCR. The predicted 157- amino acid EMP1 protein 
contains 4 transmembrane domains and 2 potential N- 
linked glycosylation sites in the first extracellular loop. 
Chen et al. (1997) found that EMP1, named CL- 20 by 
them, shares 39% amino acid identity with peripheral 
myelin protein- 22 (PMP22; 601097); the conserved 
amino acids are located predominantly within the mem- 
brane- spanning domains. Due to the high amino acid se- 
quence homology among PMP22, EMP1, EMP2 (OMIM Ref. 
No. 602334), and EMP3 (OMIM Ref. No. 602335), Ben- Po- 
rath and Benvenisty (1996) proposed that these proteins 
are members of a novel family. Based on the suggested 
functions of PMP22, they proposed that EMP1 is involved 
in cell- cell interactions and the control of cell prolifera- 
tion. Chen et al. (1997) found that the EMP1 gene contains 
5 exons and 4 introns, and they noted that the exon/in- 
tron junctions are located at the same positions as those 
of PMP22, suggesting that EMP1 and PMP22 arose by du- 
plication of a common ancestral gene. Using Northern blot 
analysis, they detected a 2.8- kb EMP1 transcript in most 
of the adult tissues examined, but not in brain, liver, pan- 
creas, or peripheral blood leukocytes. Using RT- PCR, 
Ben- Porath and Benvenisty (1996) detected EMP1 expres- 



sion in embryonic kidney, brain, and gut, but not in liver 
and thymus. Marvin et al. (1995) localized the EMP1 gene 
to chromosome 12 using a somatic cell hybrid panel. By 
fluorescence in situ hybridization, Chen et al. (1997) and 
Ruegg et al. (1996) mapped the EMP1 gene to 12pl2 and 
20ql2- ql3.1, respectively. By FISH, somatic cell hy- 
bridization, and radiation hybrid analysis, Liehr et al. 
(1999) confirmed assignment of the EMP1 gene to chro- 
mosome 12pl2.3. Ben Porath et al. (1998) mapped the 
homologous gene in the mouse to chromosome 6. 

[3219] 

[3220] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3221] Ben Porath, I.; Kozak, C. A.; Benvenisty, N. : Chromosomal 
mapping of Tmp (Empl), Xmp (Emp2), and Ymp (Emp3), 
genes encoding membrane proteins related to Pmp22. 
Genomics 49: 443- 447, 1998. ; and 

[3222] Chen, Y.; Medvedev, A.; Ruzanov, P.; Marvin, K. W.; Jetten, 
A. M. : cDNA cloning, genomic structure, and chromo- 
some mapping of the human epithelial membrane protein 
CL- 20 gene (EMP1), a. 

[3223] Further studies establishing the function and utilities of 



EMP1 are found in John Hopkins OMIM database record ID 
602333, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Erythropoietin (EPO, 
Accession NP_000790.1) is another GAM40 target gene, 
herein designated TARGET GENE. EPO BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by EPO, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of EPO BINDING SITE, designated 
SEQ ID:3988, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 
[3224] Another function of GAM40 is therefore inhibition of Ery- 
thropoietin (EPO, Accession NP_000790.1) . Accordingly, 
utilities of GAM40 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EPO. 

[3225] FAT3 (Accession XP.061871.5) is another GAM40 target 
gene, herein designated TARGET GENE. FAT3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by FAT3, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of FAT3 BINDING 
SITE, designated SEQ ID:4550, to the nucleotide sequence 
of GAM40 RNA, herein designated GAM RNA, also desig- 
nated SEQID:396. 

[3226] Another function of GAM40 is therefore inhibition of FAT3 
(Accession XP.061871.5) . Accordingly, utilities of GAM40 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FAT 3. 

[3227] F-box and leucine-rich repeat protein 7 (FBXL7, Accession 
NP_036436.1) is another GAM40 target gene, herein des- 
ignated TARGET GENE. FBXL7 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by FBXL7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FBXL7 BINDING SITE, designated 
SEQ ID: 13859, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3228] Another function of GAM40 is therefore inhibition of F- 
box and leucine-rich repeat protein 7 (FBXL7, Accession 
NP_036436.1), a gene which may be involved in in phos- 
phorylation- dependent ubiquitination. Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
FBXL7. 

[3229] The function of FBXL7 has been established by previous 
studies. The F box, named after cyclin F (CCNF; 600227), 
in which it was originally observed, is an approximately 
40- amino acid motif that binds SKP1 (OMIM Ref. No. 
601434). F- box proteins are components of modular E3 
ubiquitin protein ligases called SCFs (SKP1, OMIM Ref. No. 
603134), F- box proteins), which function in phosphory- 
lation- dependent ubiquitination. Using a yeast 2- hybrid 
screen with SKP1 as bait, followed by searching sequence 
databases, Winston et al. (1999) and Cenciarelli et al. 
(1999) identified 33 mammalian and 26 human F- box 
proteins, respectively. These contained C termini with 
leucine- rich repeats (FBXLs, e.g., SKP2 (OMIM Ref. No. 
601436)), WD40 domains (FBXWs, e.g., BTRCP (OMIM Ref. 
No. 603482)), or no recognizable motifs (FBXOs, e.g., 
CCNF). Winston et al. (1999) predicted the presence of 12 
leucine- rich repeats (LRRs) in FBXL7. RT- PCR analysis 
detected strong expression in all tissues tested, with 
highest levels in heart, kidney, liver, and lung. 

[3230] 

[3231] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3232] Nagase, T.; Ishikawa, K.; Suyama, M.; Kikuno, R.; Hiro- 

sawa, M.; Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; 
Ohara, O. : Prediction of the coding sequences of uniden- 
tified human genes. XII. The complete sequences of 100 
new cDNA clones from brain which code for large proteins 
in vitro. DNA Res. 5: 355- 364, 1998. ; and 

[3233] Winston, J. T.; Koepp, D. M.; Zhu, C; Elledge, S. J.; Harper, 
J. W. : A family of mammalian F- box proteins. Curr. Biol. 
9: 1180- 1182, 1999. 

[3234] Further studies establishing the function and utilities of 

FBXL7 are found in John Hopkins OMIM database record ID 
605656, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. FLJ 12800 (Accession 
NP_075054.1) is another GAM40 target gene, herein des- 
ignated TARGET GENE. FLJ12800 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ 12800, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of FLJ12800 BINDING SITE, des- 
ignated SEQ ID: 1742, to the nucleotide sequence of 



GAM40 RNA, herein designated GAM RNA, also designated 
SEQID:396. 

[3235] Another function of GAM40 is therefore inhibition of 

FLJ12800 (Accession NP.075054.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12800. 

[3236] FLJ12875 (Accession NP_078820.1) is another GAM40 tar- 
get gene, herein designated TARGET GENE. FLJ12875 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12875, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12875 BINDING SITE, designated SEQ ID:5414, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3237] Another function of GAM40 is therefore inhibition of 

FLJ12875 (Accession NP_078820.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12875. 

[3238] FLJ13154 (Accession NP_078874.1) is another GAM40 tar- 
get gene, herein designated TARGET GENE. FLJ13154 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ13154, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13154 BINDING SITE, designated SEQ ID:14841, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3239] Another function of GAM40 is therefore inhibition of 

FLJ13154 (Accession NP_078874.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13154. 

[3240] FLJ 14082 (Accession NP.079300.1) is another GAM40 tar- 
get gene, herein designated TARGET GENE. FLJ14082 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ14082, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14082 BINDING SITE, designated SEQ ID:6617, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3241] Another function of GAM40 is therefore inhibition of 

FLJ14082 (Accession NP_079300.1) . Accordingly, utilities 



of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14082. 

[3242] FLJ14753 (Accession NP_115947.1) is another GAM40 tar- 
get gene, herein designated TARGET GENE. FLJ14753 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ14753, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14753 BINDING SITE, designated SEQ ID:17383, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3243] Another function of GAM40 is therefore inhibition of 

FLJ14753 (Accession NP_115947.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14753. 

[3244] FLJ22833 (Accession NP.073748.1) is another GAM40 tar- 
get gene, herein designated TARGET GENE. FLJ22833 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22833, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ22833 BINDING SITE, designated SEQ ID:18402, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3245] Another function of GAM40 is therefore inhibition of 

FLJ22833 (Accession NP_073748.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22833. 

[3246] FLJ25976 (Accession NP.777603.1) is another GAM40 tar- 
get gene, herein designated TARGET GENE. FLJ25976 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ25976, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ25976 BINDING SITE, designated SEQ ID:11913, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3247] Another function of GAM40 is therefore inhibition of 

FLJ25976 (Accession NP_777603.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ25976. 

[3248] FLJ32310 (Accession NP_689549.1) is another GAM40 tar- 
get gene, herein designated TARGET GENE. FLJ32310 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32310, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32310 BINDING SITE, designated SEQ ID:2295, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3249] Another function of GAM40 is therefore inhibition of 

FLJ32310 (Accession NP.689549.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32310. 

[3250] FLJ38771 (Accession NP.775782.1) is another GAM40 tar- 
get gene, herein designated TARGET GENE. FLJ38771 
BINDING SITE1 and FLJ38771 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ38771, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ38771 BINDING SITE1 and 
FLJ38771 BINDING SITE2, designated SEQ ID:10364 and 
SEQ ID: 16753 respectively, to the nucleotide sequence of 
GAM40 RNA, herein designated GAM RNA, also designated 



SEQID:396. 

[3251] Another function of GAM40 is therefore inhibition of 

FLJ38771 (Accession NP_775782.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38771. 

[3252] FLJ39249 (Accession NP_775935.1) is another GAM40 tar- 
get gene, herein designated TARGET GENE. FLJ39249 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ39249, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ39249 BINDING SITE, designated SEQ ID:17581, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3253] Another function of GAM40 is therefore inhibition of 

FLJ39249 (Accession NP.775935.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ39249. 

[3254] FLJ40434 (Accession NP_848596.1) is another GAM40 tar- 
get gene, herein designated TARGET GENE. FLJ40434 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ40434, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ40434 BINDING SITE, designated SEQ ID:5127, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3255] Another function of GAM40 is therefore inhibition of 

FLJ40434 (Accession NP.848596.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ40434. 

[3256] interleukin 1 receptor, type i (IL1R1, Accession 

NP.000868.1) is another GAM40 target gene, herein des- 
ignated TARGET GENE. IL1R1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by IL1R1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IL1R1 BINDING SITE, designated 
SEQ ID:6956, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3257] Another function of GAM40 is therefore inhibition of In- 
terleukin 1 receptor, type i (IL1R1, Accession 
NP_000868.1), a gene which is a receptor for interleukin- 



1 alpha (il- la), beta (il- lb), and interleukin- 1 receptor 
antagonist protein (il- Ira). Accordingly, utilities of 
GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IL1R1. 
[3258] The function of IL1R1 has been established by previous 
studies. Interleukin- 1, which has a role as a mediator in 
inflammation, actually consists of 2 separate but related 
proteins, IL1- alpha (OMIM Ref. No. 147720) and IL1- 
beta (OMIM Ref. No. 147760). Dower et al. (1986) showed 
that the cell surface receptors for the 2 forms of inter- 
leukin- 1 are identical. Sims et al. (1989) cloned the hu- 
man IL1R gene and compared it with the mouse gene. 
Both contain a single membrane- spanning segment, a 
large cytoplasmic region, and an extracellular, IL1- bind- 
ing portion composed of 3 immunoglobulin- like do- 
mains. The IL1R gene expressed in human dermal fibrob- 
lasts was found to be identical to that expressed in T 
cells. By a combination of somatic cell hybrid analysis and 
chromosomal in situ hybridization, Copeland et al. (1991) 
mapped the IL1R gene to human chromosome 2ql2. By 
RFLP analysis in interspecific backcrosses, Copeland et al. 
(1991) mapped the corresponding mouse gene at the 
centromeric end of chromosome 1, a region homologous 



to a portion of human chromosome 2 

[3259] 

[3260] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3261] Dower, S. K.; Kronheim, S. R.; Hopp, T. P.; Cantrell, M.; 
Deeley, M.; Gillis, S.; Henney, C. S.; Urdal, D. L. : The cell 
surface receptors for interleukin- l(alpha) and inter- 
leukin- l(beta) are identical. Nature 324: 266- 268, 1986. 
; and 

[3262] Sims, J. E.; Acres, R. B.; Grubin, C. E.; McMahan, C. J.; Wig- 
nail, J. M.; March, C.J.; Dower, S. K. : Cloning the inter- 
leukin 1 receptor from human T cells. Proc. Nat. Acad. Sci. 
86: 89. 

[3263] Further studies establishing the function and utilities of 

IL1R1 are found in John Hopkins OMIM database record ID 
147810, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Interferon regulatory 
factor 4 (IRF4, Accession NP_002451.1) is another GAM40 
target gene, herein designated TARGET GENE. IRF4 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by IRF4, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of IRF4 BINDING 
SITE, designated SEQ ID: 18288, to the nucleotide se- 
quence of GAM40 RNA, herein designated GAM RNA, also 
designated SEQ ID:396. 

[3264] Another function of GAM40 is therefore inhibition of In- 
terferon regulatory factor 4 (IRF4, Accession 
NP_002451.1) . Accordingly, utilities of GAM40 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IRF4. 

[3265] insulin receptor substrate 3-like (IRS3L, Accession 

XP.295210.1) is another GAM40 target gene, herein des- 
ignated TARGET GENE. IRS3L BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by IRS3L, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IRS3L BINDING SITE, designated 
SEQ ID: 11000, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3266] Another function of GAM40 is therefore inhibition of In- 
sulin receptor substrate 3-like (IRS3L, Accession 
XP_295210.1) . Accordingly, utilities of GAM40 include di- 



agnosis, prevention and treatment of diseases and clinical 
conditions associated with IRS3L. 

[3267] integrin, alpha 10 (ITGA10, Accession NP_003628.1) is 
another GAM40 target gene, herein designated TARGET 
GENE. ITGA10 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
ITGA10, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ITGA10 BINDING SITE, designated 
SEQ ID: 19590, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3268] Another function of GAM40 is therefore inhibition of Inte- 
grin, alpha 10 (ITGA10, Accession NP_003628.1) . Ac- 
cordingly, utilities of GAM40 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ITGA10. 

[3269] Kallmann syndrome 1 sequence (KALI, Accession 

NP_000207.1) is another GAM40 target gene, herein des- 
ignated TARGET GENE. KALI BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by KALI, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KALI BINDING SITE, designated 
SEQ ID:4267, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3270] Another function of GAM40 is therefore inhibition of Kall- 
mann syndrome 1 sequence (KALI, Accession 
NP_000207.1) . Accordingly, utilities of GAM40 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KALI. 

[3271] Potassium voltage-gated channel, shaker-related subfam- 
ily, beta member 2 (KCNAB2, Accession NP.742128.1) is 
another GAM40 target gene, herein designated TARGET 
GENE. KCNAB2 BINDING SITE is a target binding site found 
in the 3^ untranslated region of multiple transcripts of 
mRNA encoded by KCNAB2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KCNAB2 BIND- 
ING SITE, designated SEQ ID:13392, to the nucleotide se- 
quence of GAM40 RNA, herein designated GAM RNA, also 
designated SEQ ID:396. 

[3272] Another function of GAM40 is therefore inhibition of 

Potassium voltage-gated channel, shaker-related subfam- 



My, beta member 2 (KCNAB2, Accession NP.742128.1), a 
gene which is the beta subunit of shaker voltage- gated 
potassium channels. Accordingly, utilities of GAM40 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with KCNAB2. 
[3273] The function of KCNAB2 has been established by previous 
studies. 'Shaker' and other voltage- dependent potassium 
channel proteins help to determine the electrical proper- 
ties of excitable cells and play additional physiologic roles 
in nonexcitable cell types. See KCNA1 (OMIM Ref. No. 
176260). Mammalian Shaker potassium channel alpha 
subunits associate with cytoplasmic beta subunits that 
modulate the inactivation of the channel. The beta sub- 
units belong to a superfamily of NAD(P)H- dependent en- 
zymes, suggesting that they may be involved in additional 
physiologic processes. Shaker potassium channel com- 
plexes are thought to be composed of 4 alpha and 4 beta 
subunits. By PCR of a human hippocampal library with de- 
generate primers based on conserved regions of rat beta- 
1 (KCNA1B; 601141) and beta- 2 subunits, McCormack et 
al. (1995) isolated cDNAs encoding human beta- 1 and 
beta- 2. The predicted 367- amino acid human, bovine, 
and rat beta- 2 subunits are 99% identical. Unlike beta- 1, 



the beta- 2 subunit does not contain an N- terminal inac- 
tivation 'ball' domain. Instead, functional studies of beta- 
2 expressed in Xenopus oocytes indicated that it in- 
creased the rate of the endogenous Kvl.4 alpha subunit 
(OMIM Ref. No. 176266) inactivation process. Leicher et al. 
(1998) reported that the KCNA2B gene contains 15 exons 
and spans approximately 70 kb. The exon/intron struc- 
ture of KCNA2B is comparable to that of KCNA1B and 
KCNA3B (OMIM Ref. No. 604111), although the size of the 
introns varies significantly among the genes. By analysis 
of somatic cell hybrids and by FISH, Schultz et al. (1996) 
mapped the KCNA2B gene to lp36.3. The results of Gong 
et al. (1999) suggested that ZIP, the rat homolog of p62 
(OMIM Ref. No. 601530), acts as a link that targets the ac- 
tivity of Kv- beta- 2 and PKC- zeta 

[3274] 

[3275] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3276] Gong, J.; Xu, J.; Bezanilla, M.; van Huizen, R.; Derin, R.; Li, 
M. : Differential stimulation of PKC phosphorylation of 
potassium channels by ZIP1 and ZIP2. Science 285: 1565- 
1569, 1999. ; and 



[3277] Leicher, T.; Bahring, R.; Isbrandt, D.; Pongs, O. : Coex- 

pression of the KCNA3B gene product with Kvl.5 leads to 
a novel A- type potassium channel. J. Biol. Chem. 273: 
35095- 35101, 1998. 

[3278] Further studies establishing the function and utilities of 
KCNAB2 are found in John Hopkins OMIM database record 
ID 601142, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Potassium 
voltage-gated channel, shaker-related subfamily, beta 
member 2 (KCNAB2, Accession NP_003627.1) is another 
GAM40 target gene, herein designated TARGET GENE. KC- 
NAB2 BINDING SITE is a target binding site found in the 3 X 
untranslated region of multiple transcripts of mRNA en- 
coded by KCNAB2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KCNAB2 BINDING SITE, desig- 
nated SEQ ID: 13392, to the nucleotide sequence of 
GAM40 RNA, herein designated GAM RNA, also designated 
SEQID:396. 

[3279] Another function of GAM40 is therefore inhibition of 

Potassium voltage-gated channel, shaker-related subfam- 
ily, beta member 2 (KCNAB2, Accession NP_003627.1), a 



gene which is the beta subunit of shaker voltage- gated 
potassium channels. Accordingly, utilities of GAM40 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with KCNAB2. 
[3280] The function of KCNAB2 has been established by previous 
studies. 'Shaker' and other voltage- dependent potassium 
channel proteins help to determine the electrical proper- 
ties of excitable cells and play additional physiologic roles 
in nonexcitable cell types. See KCNA1 (OMIM Ref. No. 
176260). Mammalian Shaker potassium channel alpha 
subunits associate with cytoplasmic beta subunits that 
modulate the inactivation of the channel. The beta sub- 
units belong to a superfamily of NAD(P)H- dependent en- 
zymes, suggesting that they may be involved in additional 
physiologic processes. Shaker potassium channel com- 
plexes are thought to be composed of 4 alpha and 4 beta 
subunits. By PCR of a human hippocampal library with de- 
generate primers based on conserved regions of rat beta- 
1 (KCNA1B; 601141) and beta- 2 subunits, McCormack et 
al. (1995) isolated cDNAs encoding human beta- 1 and 
beta- 2. The predicted 367- amino acid human, bovine, 
and rat beta- 2 subunits are 99% identical. Unlike beta- 1, 
the beta- 2 subunit does not contain an N- terminal inac- 



tivation 'ball' domain. Instead, functional studies of beta- 
2 expressed in Xenopus oocytes indicated that it in- 
creased the rate of the endogenous Kvl.4 alpha subunit 
(OMIM Ref. No. 176266) inactivation process. Leicher et al. 
(1998) reported that the KCNA2B gene contains 15 exons 
and spans approximately 70 kb. The exon/intron struc- 
ture of KCNA2B is comparable to that of KCNA1B and 
KCNA3B (OMIM Ref. No. 604111), although the size of the 
introns varies significantly among the genes. By analysis 
of somatic cell hybrids and by FISH, Schultz et al. (1996) 
mapped the KCNA2B gene to lp36.3. The results of Gong 
et al. (1999) suggested that ZIP, the rat homolog of p62 
(OMIM Ref. No. 601530), acts as a link that targets the ac- 
tivity of Kv- beta- 2 and PKC- zeta 

[3281] 

[3282] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3283] Gong, J.; Xu,J.; Bezanilla, M.; van Huizen, R.; Derin, R.; Li, 
M. : Differential stimulation of PKC phosphorylation of 
potassium channels by ZIP1 and ZIP2. Science 285: 1565- 
1569, 1999. ; and 

[3284] Leicher, T.; Bahring, R.; Isbrandt, D.; Pongs, O. : Coex- 



pression of the KCNA3B gene product with Kvl.5 leads to 
a novel A- type potassium channel. J. Biol. Chem. 273: 
35095- 35101, 1998. 

[3285] Further studies establishing the function and utilities of 
KCNAB2 are found in John Hopkins OMIM database record 
ID 601142, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.KIAA0215 
(Accession NP_055550.1) is another GAM40 target gene, 
herein designated TARGET GENE. KIAA0215 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0215, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0215 
BINDING SITE, designated SEQ ID:13419, to the nucleotide 
sequence of GAM40 RNA, herein designated GAM RNA, 
also designated SEQ ID:396. 

[3286] Another function of GAM40 is therefore inhibition of 

KIAA0215 (Accession NP_055550.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0215. 

[328 7 ] KIAA0239 (Accession NP.056103.2) is another GAM40 



target gene, herein designated TARGET GENE. KIAA0239 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0239, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0239 BINDING SITE, designated SEQ ID:7703, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 
[3288] Another function of GAM40 is therefore inhibition of 

KIAA0239 (Accession NP_056103.2) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0239. 

[3289] KIAA0326 (Accession XP.034819.1) is another GAM40 
target gene, herein designated TARGET GENE. KIAA0326 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0326, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0326 BINDING SITE, designated SEQ ID: 1236, to the 
nucleotide sequence of GAM40 RNA, herein designated 



GAM RNA, also designated SEQ ID:396. 
[3290] Another function of GAM40 is therefore inhibition of 

KIAA0326 (Accession XP_034819.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0326. 

[3291] KIAA0534 (Accession XP.049349.8) is another GAM40 
target gene, herein designated TARGET GENE. KIAA0534 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0534, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0534 BINDING SITE, designated SEQ ID:6434, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3292] Another function of GAM40 is therefore inhibition of 

KIAA0534 (Accession XP.049349.8) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0534. 

[3293] KIAA0794 (Accession XP.087353.4) is another GAM40 
target gene, herein designated TARGET GENE. KIAA0794 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0794, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0794 BINDING SITE, designated SEQ ID: 1060, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 
[3294] Another function of GAM40 is therefore inhibition of 

KIAA0794 (Accession XP.087353.4) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0794. 

[3295] KIAA1157 (Accession XP.051093.2) is another GAM40 
target gene, herein designated TARGET GENE. KIAA1157 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1157, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1157 BINDING SITE, designated SEQ ID:14430, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 



[3296] Another function of GAM40 is therefore inhibition of 

KIAA1157 (Accession XP_051093.2) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1157. 

[3297] KIAA1463 (Accession XP_05 1160.2) is another GAM40 
target gene, herein designated TARGET GENE. KIAA1463 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1463, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1463 BINDING SITE, designated SEQ ID:4325, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3298] Another function of GAM40 is therefore inhibition of 

KIAA1463 (Accession XP_051160.2) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1463. 

[3299] KIAA1729 (Accession XP_1 14418.2) is another GAM40 
target gene, herein designated TARGET GENE. KIAA1729 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA1729, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1729 BINDING SITE, designated SEQ ID:4832, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 
[3300] Another function of GAM40 is therefore inhibition of 

KIAA1729 (Accession XP_114418.2) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1729. 

[3301] KIAA1935 (Accession XP.087672.1) is another GAM40 
target gene, herein designated TARGET GENE. KIAA1935 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1935, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1935 BINDING SITE, designated SEQ ID:19854, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3302] Another function of GAM40 is therefore inhibition of 



KIAA1935 (Accession XP_087672.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1935. 

[3303] KIAA2001 (Accession XP.291322.1) is another GAM40 
target gene, herein designated TARGET GENE. KIAA2001 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA2001, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA2001 BINDING SITE, designated SEQ ID:9738, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3304] Another function of GAM40 is therefore inhibition of 

KIAA2001 (Accession XP.291322.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA2001. 

[3305] Kruppel-like factor 12 (KLF12, Accession NP_057369.1) is 
another GAM40 target gene, herein designated TARGET 
GENE. KLF12 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 



mRNA encoded by KLF12, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of KLF12 BINDING SITE, 
designated SEQ ID:8149, to the nucleotide sequence of 
GAM40 RNA, herein designated GAM RNA, also designated 
SEQID:396. 

[3306] Another function of GAM40 is therefore inhibition of 

Kruppel-like factor 12 (KLF12, Accession NP_057369.1) . 
Accordingly, utilities of GAM40 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with KLF12. 

[3307] Kelch-like 3 (drosophila) (KLHL3, Accession NP_059111.1) 
is another GAM40 target gene, herein designated TARGET 
GENE. KLHL3 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by KLHL3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of KLHL3 BINDING SITE, designated SEQ ID:3437, 
to the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3308] Another function of GAM40 is therefore inhibition of 



Kelch-like 3 (drosophila) (KLHL3, Accession NP_059111.1) 
. Accordingly, utilities of GAM40 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KLHL3. 

[3309] Kelch-like 6 (drosophila) (KLHL6, Accession NP.569713.1) 
is another GAM40 target gene, herein designated TARGET 
GENE. KLHL6 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by KLHL6, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of KLHL6 BINDING SITE, designated SEQ ID:5266, 
to the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3310] Another function of GAM40 is therefore inhibition of 

Kelch-like 6 (drosophila) (KLHL6, Accession NP.569713.1) 
. Accordingly, utilities of GAM40 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with KLHL6. 

[3311] Lim domain binding 3 (LDB3, Accession XP_084376.6) is 
another GAM40 target gene, herein designated TARGET 
GENE. LDB3 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by LDB3, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LDB3 BINDING SITE, designated SEQ ID:3058, 
to the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 
[3312] Another function of GAM40 is therefore inhibition of Lim 
domain binding 3 (LDB3, Accession XP_084376.6), a gene 
which could play a role during mating. Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LDB3. 

[3313] The function of LDB3 has been established by previous 
studies. PDZ domain- containing proteins interact with 
each other in cytoskeletal assembly or with other proteins 
involved in targeting and clustering of membrane proteins 
By screening a muscle cDNA library using a muscle EST 
sequence as the probe, Faulkner et al. (1999) obtained 
cDNAs encoding mouse and human ZASP. The deduced 
283- amino acid human ZASP protein has an 85- residue 
N- terminal PDZ domain and shares significant similarity 
with the 734- amino acid protein encoded by the 
KIAA0613 cDNA isolated by Ishikawa et al. (1998). 



Database, PCR, and genomic DNA analyses indicated the 
presence of alternatively spliced isoforms of ZASP that en- 
code proteins of 470, 617, and 727 (KIAA0613) amino 
acids. Northern blot analysis detected a major 1.9- kb 
ZASP transcript that was most abundant in skeletal muscle 
and heart but absent in other tissues tested. Additional 
transcripts of 4.0 and 5.4 kb were detected when using a 
5- prime rather than a 3- prime probe. RT- PCR analysis 
detected wide expression of KIAA0613, with weak or un- 
detectable expression in liver, pancreas, and spleen 
(Ishikawa et al., 1998). Western blot analysis showed ex- 
pression of 32- and 78- kD proteins in heart and muscle. 
Immunofluorescence microscopy demonstrated that ZASP 
is expressed in pseudopodia and in the cytoplasm around 
the nucleus, and that it colocalizes with actin in the I- 
band. Immunoelectron microscopy localized ZASP within 
the Z- band. Yeast 2- hybrid analysis determined that the 
PDZ domain of ZASP interacts with the C terminus of al- 
pha- actinin- 2 (ACTN2; 102573 

[3314] 

[3315] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[3316] Faulkner, C; Pallavicini, A.; Formentin, E.; Comelli, A.; lev- 
olella, C; Trevisan, S.; Bortoletto, C; Scannapieco, P.; 
Salamon, M.; Mouly, V.; Valle, C; Lanfranchi, G. : ZASP: a 
new Z- band alternatively spliced PDZ- motif protein. J. 
Cell Biol. 146: 465- 475, 1999. ; and 

t 3317 ] Ishikawa, K.; Nagase, T.; Suyama, M.; Miyajima, N.; 

Tanaka, A.; Kotani, H.; Nomura, N.; Ohara, O. : Prediction 
of the coding sequences of unidentified human genes. X. 
The complete sequence. 

[3318] Further studies establishing the function and utilities of 
LDB3 are found in John Hopkins OMIM database record ID 
605906, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Link-CEFII 
(Accession NP_057423.1) is another CAM40 target gene, 
herein designated TARGET GENE. Link-GEFII BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by Link-GEFII, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of Link-GEFII 
BINDING SITE, designated SEQ ID:576, to the nucleotide 
sequence of GAM40 RNA, herein designated GAM RNA, 
also designated SEQ ID:396. 



[3319] Another function of GAM40 is therefore inhibition of Link- 
GEFII (Accession NP_057423.1) . Accordingly, utilities of 
GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with Link- 
GEFII. 

[3320] LOCI 16064 (Accession XP_057296.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC116064 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOCI 16064, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOCI 16064 BINDING SITE, designated SEQ ID: 16127, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3321] Another function of GAM40 is therefore inhibition of 

LOC116064 (Accession XP_057296.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC116064. 

[3322] LOC130612 (Accession XP_059461.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC130612 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC130612, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC130612 BINDING SITE, designated SEQ ID:14210, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 
[3323] Another function of GAM40 is therefore inhibition of 

LOC130612 (Accession XP_059461.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC130612. 

[3324] LOC133926 (Accession XP_059674.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC133926 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC133926, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC133926 BINDING SITE, designated SEQ ID:2660, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3325] Another function of GAM40 is therefore inhibition of 



LOC133926 (Accession XP_059674.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC133926. 

[3326] LOC146333 (Accession XP.091306.2) is another GAM40 
target gene, herein designated TARGET GENE. LOC146333 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC146333, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146333 BINDING SITE, designated SEQ ID:2307, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3327] Another function of GAM40 is therefore inhibition of 

LOC146333 (Accession XP_091306.2) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146333. 

[3328] LOC147123 (Accession XP_085714.2) is another GAM40 
target gene, herein designated TARGET GENE. LOC147123 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC147123, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147123 BINDING SITE, designated SEQ ID:9200, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 
[3329] Another function of GAM40 is therefore inhibition of 

LOC147123 (Accession XP.085714.2) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147123. 

[3330] LOC149271 (Accession XP.086475.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC149271 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC149271, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149271 BINDING SITE, designated SEQ ID:3643, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3331] Another function of GAM40 is therefore inhibition of 

LOC149271 (Accession XP_086475.1) . Accordingly, utili- 



ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149271. 

[3332] LOC157623 (Accession XP.088346.6) is another GAM40 
target gene, herein designated TARGET GENE. LOC157623 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC157623, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157623 BINDING SITE, designated SEQ ID:16783, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3333] Another function of GAM40 is therefore inhibition of 

LOC157623 (Accession XP_088346.6) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157623. 

[3334] LOC157693 (Accession XP.088366.2) is another GAM40 
target gene, herein designated TARGET GENE. LOC157693 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC157693, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157693 BINDING SITE, designated SEQ ID:545, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 
[3335] Another function of GAM40 is therefore inhibition of 

LOC157693 (Accession XP.088366.2) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157693. 

[3336] LOC158969 (Accession XP_088728.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC158969 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC158969, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158969 BINDING SITE, designated SEQ ID:14337, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3337] Another function of GAM40 is therefore inhibition of 

LOC158969 (Accession XP_088728.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC158969. 

[3338] LOC162083 (Accession XP.091339.2) is another GAM40 
target gene, herein designated TARGET GENE. LOC162083 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC162083, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC162083 BINDING SITE, designated SEQ ID:8480, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3339] Another function of GAM40 is therefore inhibition of 

LOC162083 (Accession XP.091339.2) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC162083. 

[3340] LOC163742 (Accession XP_089112.3) is another GAM40 
target gene, herein designated TARGET GENE. LOC163742 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC163742, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC163742 BINDING SITE, designated SEQ ID:5127, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 
[3341] Another function of GAM40 is therefore inhibition of 

LOC163742 (Accession XP.089112.3) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC163742. 

[3342] LOC197342 (Accession XP_1 13869.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC197342 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC197342, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197342 BINDING SITE, designated SEQ ID:8342, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3343] Another function of GAM40 is therefore inhibition of 

LOC197342 (Accession XP_113869.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC197342. 

[3344] LOC197358 (Accession XP.113872.2) is another GAM40 
target gene, herein designated TARGET GENE. LOC197358 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC197358, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197358 BINDING SITE, designated SEQ ID:9461, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3345] Another function of GAM40 is therefore inhibition of 

LOC197358 (Accession XP_113872.2) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC197358. 

[3346] LOC201617 (Accession XP_117315.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC201617 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC201617, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC201617 BINDING SITE, designated SEQ ID:15732, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 
[3347] Another function of GAM40 is therefore inhibition of 

LOC201617 (Accession XP_117315.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201617. 

[3348] LOC253228 (Accession XP_171113.3) is another GAM40 
target gene, herein designated TARGET GENE. LOC253228 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC253228, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253228 BINDING SITE, designated SEQ ID:12568, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3349] Another function of GAM40 is therefore inhibition of 

LOC253228 (Accession XP_171113.3) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC253228. 



[3350] LOC253559 (Accession NP_694854.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC253559 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC253559, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253559 BINDING SITE, designated SEQ ID:17582, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3351] Another function of GAM40 is therefore inhibition of 

LOC253559 (Accession NP_694854.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC253559. 

[3352] LOC256372 (Accession XP_170878.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC256372 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC256372, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256372 BINDING SITE, designated SEQ ID:7091, to 



the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 
[3353] Another function of GAM40 is therefore inhibition of 

LOC256372 (Accession XP_170878.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC256372. 

[3354] LOC283877 (Accession XP_2 11240.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC283877 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283877, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283877 BINDING SITE, designated SEQ ID:13171, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3355] Another function of GAM40 is therefore inhibition of 

LOC283877 (Accession XP_211240.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283877. 

[3356] LOC283894 (Accession XP_2 112 50.1) is another GAM40 



target gene, herein designated TARGET GENE. LOC283894 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283894, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283894 BINDING SITE, designated SEQ ID: 16848, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 
[3357] Another function of GAM40 is therefore inhibition of 

LOC283894 (Accession XP_211250.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283894. 

[3358] LOC283909 (Accession XP_211256.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC283909 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283909, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283909 BINDING SITE, designated SEQ ID: 16848, to 
the nucleotide sequence of GAM40 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:396. 
[3359] Another function of GAM40 is therefore inhibition of 

LOC283909 (Accession XP_211256.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283909. 

[3360] LOC284173 (Accession XP_211362.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC284173 
BINDING SITE is a target binding site found in the 3" un- 
translated region of mRNA encoded by LOC284173, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284173 BINDING SITE, designated SEQ ID:9638, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3361] Another function of GAM40 is therefore inhibition of 

LOC284173 (Accession XP_211362.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284173. 

[3362] LOC284573 (Accession XP_209272.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC284573 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284573, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284573 BINDING SITE, designated SEQ ID:17120, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 
[3363] Another function of GAM40 is therefore inhibition of 

LOC284573 (Accession XP_209272.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284573. 

[3364] LOC284857 (Accession XP_211671.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC284857 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC284857, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284857 BINDING SITE, designated SEQ ID:1215, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 



[3365] Another function of GAM40 is therefore inhibition of 

LOC284857 (Accession XP_211671.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284857. 

[3366] LOC285122 (Accession XP_211770.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC285122 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285122, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285122 BINDING SITE, designated SEQ ID:16376, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3367] Another function of GAM40 is therefore inhibition of 

LOC285122 (Accession XP_211770.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285122. 

[3368] LOC285397 (Accession XP_211876.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC285397 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC285397, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285397 BINDING SITE, designated SEQ ID:10325, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 
[3369] Another function of GAM40 is therefore inhibition of 

LOC285397 (Accession XP_211876.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285397. 

[3370] LOC285582 (Accession XP.211943.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC285582 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC285582, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285582 BINDING SITE, designated SEQ ID:2315, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3371] Another function of GAM40 is therefore inhibition of 



LOC285582 (Accession XP_211943.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285582. 

[3372] LOC285733 (Accession XP_212006.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC285733 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285733, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285733 BINDING SITE, designated SEQ ID:6307, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3373] Another function of GAM40 is therefore inhibition of 

LOC285733 (Accession XP_212006.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285733. 

[3374] LOC317671 (Accession NP_775498.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC3 17671 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC3 17671, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC317671 BINDING SITE, designated SEQ ID:13035, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 
[3375] Another function of GAM40 is therefore inhibition of 

LOC317671 (Accession NP.775498.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC317671. 

[3376] LOC338909 (Accession XP.294744.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC338909 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC338909, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338909 BINDING SITE, designated SEQ ID:9478, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3377] Another function of GAM40 is therefore inhibition of 

LOC338909 (Accession XP_294744.1) . Accordingly, utili- 



ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338909. 

[3378] LOC339604 (Accession XP_293 152.2) is another GAM40 
target gene, herein designated TARGET GENE. LOC339604 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC339604, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339604 BINDING SITE, designated SEQ ID:5510, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3379] Another function of GAM40 is therefore inhibition of 

LOC339604 (Accession XP.293 152.2) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339604. 

[3380] LOC339694 (Accession XP_295035.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC339694 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339694, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339694 BINDING SITE, designated SEQ ID:4299, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 
[3381] Another function of GAM40 is therefore inhibition of 

LOC339694 (Accession XP_295035.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339694. 

[3382] LOC344543 (Accession XP.297702.2) is another GAM40 
target gene, herein designated TARGET GENE. LOC344543 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC344543, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC344543 BINDING SITE, designated SEQ ID: 18874, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3383] Another function of GAM40 is therefore inhibition of 

LOC344543 (Accession XP.297702.2) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC344543. 

[3384] LOC345422 (Accession XP.298768.2) is another GAM40 
target gene, herein designated TARGET GENE. LOC345422 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC345422, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC345422 BINDING SITE, designated SEQ ID: 14296, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3385] Another function of GAM40 is therefore inhibition of 

LOC345422 (Accession XP.298768.2) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC345422. 

[3386] LOC351887 (Accession XP_305245.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC351887 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC351887, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC351887 BINDING SITE, designated SEQ ID:19662, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 
[3387] Another function of GAM40 is therefore inhibition of 

LOC351887 (Accession XP_305245.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC351887. 

[3388] LOC91464 (Accession XP_038589.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC91464 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91464, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91464 BINDING SITE, designated SEQ ID:3304, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3389] Another function of GAM40 is therefore inhibition of 

LOC91464 (Accession XP_038589.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC91464. 

[3390] LOC92597 (Accession NP_775739.1) is another GAM40 
target gene, herein designated TARGET GENE. LOC92597 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC92597, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92597 BINDING SITE, designated SEQ ID:5178, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3391] Another function of GAM40 is therefore inhibition of 

LOC92597 (Accession NP.775739.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92597. 

[3392] Mannan-binding lectin serine protease 1 (c4/c2 activating 
component of ra-reactive factor) (MASP1, Accession 
NP_001870.3) is another GAM40 target gene, herein des- 
ignated TARGET GENE. MASP1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by MASP1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MASP1 BINDING SITE, designated SEQ ID: 18072, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3393] Another function of GAM40 is therefore inhibition of Man- 
nan-binding lectin serine protease 1 (c4/c2 activating 
component of ra-reactive factor) (MASP1, Accession 
NP_001870.3), a gene which a complement- dependent 
bactericidal factor . Accordingly, utilities of GAM40 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MASP1. 

[3394] The function of MASP1 has been established by previous 
studies. The Ra- reactive factor (RARF) is a complement- 
dependent bactericidal factor that binds to the Ra and R2 
polysaccharides expressed by certain enterobacteria. 
RARF activity is found in the sera of a diverse group of 
vertebrates, suggesting that it is an evolutionarily con- 
served mechanism to resist infection by these bacterial 
strains. RARF includes a 100- kD component, CRARF, also 
called MASP1 or plOO, that was thought to activate the 
complement components C4 (C4F, 120820; C4S, 120810), 
C2 (OMIM Ref. No. 217000), and C3 (OMIM Ref. No. 



120700). Subsequent work, however, separated MASP1 
from MASP2 (OMIM Ref. No. 605102) and showed that 
MASP1 activates C3 and C2, whereas MASP2 activates C4 
and C2. The other component of RARF is mannan- bind- 
ing lectin (OMIM Ref. No. 154545), a plasma protein 
member of the complement system that binds to micro- 
bial carbohydrates and activates the MASPs. The MASPs 
then recruit C4 and C2 to generate the C3 convertase or 
directly activate C3. Takada et al. (1993) cloned a partial 
human CRARF cDNA from a liver library. The human 
CRARF amino acid sequence is similar to the human com- 
plement subcomponents C1R (OMIM Ref. No. 216950) and 
CIS (OMIM Ref. No. 120580). Takada et al. (1995) ob- 
tained a corresponding mouse cDNA. By RT- PCR with 
primers based on N- terminal peptide sequence analysis 
and the consensus sequence of serine proteases, followed 
by screening a fetal liver cDNA library, Sato et al. (1994) 
isolated a cDNA encoding MASP. Sequence analysis pre- 
dicted that the 699- amino acid protein contains a leader 
peptide; 2 structural domains similar to those of C1R and 
CIS; an EGF- like domain thought to be related to cal- 
cium- binding activity; 2 short consensus repeat domains; 
and a serine protease domain. Northern blot analysis re- 



vealed expression of 4.8- and 3.4- kb MASP transcripts in 
fetal liver; no expression was detected in adult tissues or 
in fetal heart, brain, lung, or kidney. Sato et al. (1994) 
proposed that the MBL- MASP complex is a novel activator 
of complement in what they designated the lectin path- 
way. By biochemical purification of plasma proteins and 
immunoblot analysis, Dahl et al. (2001) detected a 42- kD 
serine protease associated with MBL. They identified a 
cDNA encoding this protein, MASP3, which is generated by 
alternative splicing of MASP1. The MASP3 transcription 
product is composed of an A chain, which is common to 
both MASP1 and MASP3, and a B chain, which is unique to 
MASP3. The deduced 728- amino acid MASP3 protein has 
a signal peptide, 3 N- glycosylation sites on the B chain 
and 4 on the A chain. Sato et al. (1994) mapped the 
MASP1 gene to 3q27- q28 by FISH. Using FISH, Takada et 
al. (1995) mapped the human CRARF gene to 3q27- q28 
and the mouse gene to 16B2- B3, regions thought to 
share homology of synteny. 

[3395] 

[3396] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[3397] Dahl, M. R.; Thiel, S.; Matsushita, M.; Fujita, T.; Willis, A. 
C; Christensen, T.; Vorup- Jensen, T.; Jensenius, J. C. : 
MASP- 3 and its association with distinct complexes of the 
mannan- binding lectin complement activation pathway. 
Immunity 15: 127- 135, 2001. ; and 

[3398] Takada, F.; Seki, N.; Matsuda, Y.; Takayama, Y.; Kawakami, 
M. : Localization of the genes for the 100- kDa comple- 
ment- activating components of Ra- reactive factor 
(CRARF and Crarf) to hum. 

[3399] Further studies establishing the function and utilities of 
MASP1 are found in John Hopkins OMIM database record 
ID 600521, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. MCC20481 
(Accession NP_443081.1) is another CAM40 target gene, 
herein designated TARGET GENE. MGC20481 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by MGC20481, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MGC20481 
BINDING SITE, designated SEQ ID:5846, to the nucleotide 
sequence of GAM40 RNA, herein designated GAM RNA, 
also designated SEQ ID:396. 



[3400] Another function of GAM40 is therefore inhibition of 

MGC20481 (Accession NP_443081.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC20481. 

[3401] MGC21874 (Accession XP_291105.1) is another GAM40 
target gene, herein designated TARGET GENE. MGC21874 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by MGC21874, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC21874 BINDING SITE, designated SEQ ID:11186, to 
the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3402] Another function of GAM40 is therefore inhibition of 

MGC21874 (Accession XP_291105.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC21874. 

[3403] MGC26778 (Accession NP_659447.1) is another GAM40 
target gene, herein designated TARGET GENE. MGC26778 
BINDING SITE1 and MGC26778 BINDING SITE2 are target 



binding sites found in untranslated regions of mRNA en- 
coded by MGC26778, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MGC26778 BINDING SITE1 
and MGC26778 BINDING SITE2, designated SEQID:19180 
and SEQ ID:2280 respectively, to the nucleotide sequence 
of GAM40 RNA, herein designated GAM RNA, also desig- 
nated SEQID:396. 
[3404] Another function of GAM40 is therefore inhibition of 

MGC26778 (Accession NP_659447.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC26778. 

[3405] MGC3101 (Accession NP.076948.1) is another GAM40 
target gene, herein designated TARGET GENE. MGC3101 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3101, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3101 BINDING SITE, designated SEQ ID:756, to the 
nucleotide sequence of GAM40 RNA, herein designated 



GAM RNA, also designated SEQ ID:396. 

[3406] Another function of GAM40 is therefore inhibition of 

MGC3101 (Accession NP_076948.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC3101. 

[3407] MGC39325 (Accession NP.671722.1) is another GAM40 
target gene, herein designated TARGET GENE. MGC39325 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by MGC39325, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC39325 BINDING SITE, designated SEQ ID:3154, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3408] Another function of GAM40 is therefore inhibition of 

MGC39325 (Accession NP_671722.1) . Accordingly, utili- 
ties of GAM40 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC39325. 

[3409] Nerve growth factor, beta polypeptide (NGFB, Accession 
NP_002497.1) is another GAM40 target gene, herein des- 
ignated TARGET GENE. NGFB BINDING SITE is a target 



binding site found in the 5^ untranslated region of mRNA 
encoded by NGFB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NGFB BINDING SITE, designated 
SEQ ID: 19589, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3410] Another function of GAM40 is therefore inhibition of 

Nerve growth factor, beta polypeptide (NGFB, Accession 
NP_002497.1), a gene which is important for the develop- 
ment and maintenance of the sympathetic and sensory 
nervous systems. Accordingly, utilities of GAM40 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NGFB. 

[3411] The function of NGFB and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM34.1.NLI-IF (Accession NP_067021.1) is another 
GAM40 target gene, herein designated TARGET GENE. 
NLI-IF BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by NLI-IF, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of NLI-IF BINDING SITE, designated SEQ ID: 12 146, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3412] Another function of GAM40 is therefore inhibition of NLI- 
IF (Accession NP_067021.1) . Accordingly, utilities of 
GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NLI-IF. 

[3 41 3] Nephronophthisis 4 (NPHP4, Accession NP_055917.1) is 
another GAM40 target gene, herein designated TARGET 
GENE. NPHP4 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
NPHP4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NPHP4 BINDING SITE, designated 
SEQ ID: 19408, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3414] Another function of GAM40 is therefore inhibition of 
Nephronophthisis 4 (NPHP4, Accession NP_055917.1) . 
Accordingly, utilities of GAM40 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with NPHP4. 



[3415] Nuclear receptor subfamily 0, group b, member 2 (NR0B2, 
Accession NP_068804.1) is another GAM40 target gene, 
herein designated TARGET GENE. NR0B2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by NR0B2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of NR0B2 BINDING SITE, 
designated SEQ ID:17061, to the nucleotide sequence of 
GAM40 RNA, herein designated GAM RNA, also designated 
SEQID:396. 

[3416] Another function of GAM40 is therefore inhibition of Nu- 
clear receptor subfamily 0, group b, member 2 (NR0B2, 
Accession NP_068804.1), a gene which may be a negative 
regulator of receptor- dependent signaling pathways. Ac- 
cordingly, utilities of GAM40 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with NR0B2. 

[3417] The function of NR0B2 has been established by previous 
studies. Using a yeast 2- hybrid system with a mouse rel- 
ative of human MB67 (NR1I3; 603881) as the bait, Seol et 
al. (1996) cloned mouse liver cDNAs encoding Nr0b2, 
which they named Shp for 'small heterodimer partner.' By 



screening a human liver cDNA library with a mouse Nr0b2 
cDNA, they isolated a human NR0B2 cDNA. Northern blot 
analysis of human tissues detected an approximately 1.3- 
kb NR0B2 transcript in liver; lower levels of expression 
were detected in heart and pancreas. The predicted 257- 
amino acid NR0B2 protein contains the ligand- binding 
and dimerization domains found in other nuclear hor- 
mone receptor superfamily members but lacks the con- 
served DNA- binding domain. The closest relative of 
Nr0b2 among known family members is Daxl (NR0B1; 
300200). Both in vitro and in the yeast 2- hybrid system, 
Nr0b2 interacted with several conventional and orphan 
members of the receptor superfamily, including retinoid 
receptors RAR (see OMIM Ref. No. 180240) and RXR (see 
OMIM Ref. No. 180245), thyroid hormone receptor (see 
OMIM Ref. No. 190160), and the orphan receptor MB67. In 
mammalian cells, Nr0b2 specifically inhibited transactiva- 
tion by the superfamily members with which it interacted. 
Seol et al. (1996) suggested that NR0B2 functions as a 
negative regulator of receptor- dependent signaling path- 
ways. Goodwin et al. (2000) used a potent, nonsteroidal 
FXR ligand to show that FXR induces expression of SHP1, 
an atypical member of the nuclear receptor family that 



lacks a DNA- binding domain. SHP1 represses expression 
of CYP7A1 by inhibiting the activity of LRH1, an orphan 
nuclear receptor that regulates CYP7A1 expression posi- 
tively. This bile acid- activated regulatory cascade pro- 
vides a molecular basis for the coordinate suppression of 
CYP7A1 and other genes involved in bile acid biosynthe- 
sis. 

[3418] 

[3419] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[3420] Goodwin, B.; Jones, S. A.; Price, R. R.; Watson, M. A.; Mc- 

Kee, D. D.; Moore, L. B.; Galardi, C; Wilson, J. C; Lewis, M. 

C; Roth, M. E.; Maloney, P. R.; Willson, T. M.; Kliewer, S. A. 

: A regulatory cascade of the nuclear receptors FXR, SHP- 

1, and LRH- 1 represses bile acid biosynthesis. Molec. Cell 

6: 517- 526, 2000. ; and 
[3 421 ] Seol, W.; Choi, H.- S.; Moore, D. D. : An orphan nuclear 

hormone receptor that lacks a DNA binding domain and 

heterodimerizes with other receptors. Science 272: 1336- 

1339, 1996. 

[3422] Further studies establishing the function and utilities of 
NR0B2 are found in John Hopkins OMIM database record 



ID 604630, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Nuclear re- 
ceptor subfamily 3, group c, member 2 (NR3C2, Accession 
NP_000892.1) is another GAM40 target gene, herein des- 
ignated TARGET GENE. NR3C2 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by NR3C2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NR3C2 BINDING SITE, designated 
SEQ ID: 13835, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3423] Another function of GAM40 is therefore inhibition of Nu- 
clear receptor subfamily 3, group c, member 2 (NR3C2, 
Accession NP_000892.1), a gene which is to increase ion 
and water transport and thus raise extracellular fluid vol- 
ume and blood pressure and lower potassium levels. Ac- 
cordingly, utilities of GAM40 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with NR3C2. 

[3424] The function of NR3C2 has been established by previous 
studies. Arriza et al. (1987) used low- stringency hy- 
bridization with human glucocorticoid receptor cDNA to 



isolate a new gene encoding a predicted 107- kD 
polypeptide. Expression studies demonstrated its ability 
to bind aldosterone with high affinity and to activate gene 
transcription in response to aldosterone, thus establishing 
its identity as the human mineralocorticoid receptor. This 
molecule also showed high affinity for glucocorticoids. 
They speculated that, since the circulating level of gluco- 
corticoids is several times higher than those of aldos- 
terone, the primary mineralocorticoid, glucocorticoid acti- 
vation of the mineralocorticoid receptor may be function- 
ally significant. The gene for the estrogen receptor (OMIM 
Ref. No. 133430) and that for the progesterone receptor 
(OMIM Ref. No. 607311) have also been cloned. 
[3425] Animal model experiments lend further support to the 
function of NR3C2. Berger et al. (1998) generated MLR- 
deficient mice by gene targeting. These mice had a normal 
prenatal development. During the first week of life, the 
MLR- deficient mice developed symptoms of pseudohy- 
poaldosteronism. They lost weight and eventually died at 
approximately 10 days after birth from dehydration by re- 
nal sodium and water loss. At day 8, MLR - /- mice 
showed hyperkalemia, hyponatremia, and a strong in- 
crease in renin, angiotensin II, and aldosterone plasma 



concentrations. The fractional renal Na+ excretion was el- 
evated more than 8- fold. The glomerular filtration rate in 
MLR - /- mice was not different from that in controls. The 
effect of amiloride on renal Na+ excretion in colonic 
transepithelial voltage reflected the function of amiloride- 
sensitive epithelial Na+ channels. 

t 3426 ] It is appreciated that the abovementioned animal model 

for NR3C2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3427] pull details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3428] Arriza, J. L; Weinberger, C; Cerelli, C; Claser, T. M.; Han- 
delin, B. L; Housman, D. E.; Evans, R. M. : Cloning of hu- 
man mineralocorticoid receptor complementary DNA: 
structural and functional kinship with the glucocorticoid 
receptor. Science 237: 268- 275, 1987. ; and 

[3429] Berger, S.; Bleich, M.; Schmid, W.; Cole, T. J.; Peters, J.; 
Watanabe, H.; Kriz, W.; Warth, R.; Greger, R.; Schutz, G. : 
Mineralocorticoid receptor knockout mice: pathophysiol- 
ogy of Na+. 

[3430] Further studies establishing the function and utilities of 



NR3C2 are found in John Hopkins OMIM database record 
ID 600983, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Purinergic re- 
ceptor p2y, g-protein coupled, 2 (P2RY2, Accession 
NP.002555.2) is another GAM40 target gene, herein des- 
ignated TARGET GENE. P2RY2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by P2RY2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
P2RY2 BINDING SITE, designated SEQ ID:15265, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3431] Another function of GAM40 is therefore inhibition of 

Purinergic receptor p2y, g-protein coupled, 2 (P2RY2, Ac- 
cession NP_002555.2), a gene which mediates cellular re- 
sponses to ATP. Accordingly, utilities of GAM40 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with P2RY2. 

[3432] The function of P2RY2 has been established by previous 
studies. The chloride ion secretory pathway that is defec- 
tive in cystic fibrosis (OMIM Ref. No. 219700) can be by- 



passed by an alternative pathway for chloride ion trans- 
port that is activated by extracellular nucleotides. Accord- 
ingly, the P2 receptor that mediates this effect is a thera- 
peutic target for improving chloride secretion in CF pa- 
tients. Parr et al. (1994) reported the sequence and func- 
tional expression of a cDNA cloned from human airway 
epithelial cells that encodes a protein with properties of a 
P2U nucleotide receptor. With a retrovirus system, the hu- 
man airway clone was stably expressed in 132 IN 1 astro- 
cytoma cells, a human cell line unresponsive to extracel- 
lular nucleotides. Studies of inositol phosphate accumula- 
tion and intracellular Ca(2+) mobilization induced by ex- 
tracellular nucleotides in 1321N1 cells expressing the re- 
ceptor identified this clone as the target receptor in hu- 
man airway epithelia. Parr et al. (1994) also isolated an 
identical cDNA from human colonic epithelial cells, indi- 
cating that this is the same P2U receptor that had been 
functionally identified in other human tissues. Expression 
of the human P2U receptor in 132 1N1 cells revealed evi- 
dence for autocrine ATP release and stimulation of trans- 
duced receptors. Thus, P2U expression in the cell line was 
proposed as a useful system for studying autocrine regu- 
latory mechanisms and for screening potential therapeutic 



drugs. Tai et al. (2000) studied the expression and regu- 
lation of the P2UR gene in human granulosa- luteal cells 
(GLCs) by RT- PCR and Northern blot analysis. Expression 
of P2UR mRNA was downregulated by human chorionic 
gonadotropin (CG) in a dose- and time- dependent man- 
ner. Treatment with 8- bromo- cAMP and forskolin also 
attenuated P2UR mRNA levels. The authors concluded that 
the P2UR mRNA is expressed in human GLCs and that 
P2UR mRNA is regulated by human CG, cAMP, and 
forskolin. These findings further supported a potential 
role of this neurotransmitter receptor in the human ovary. 

[3433] 

[3434] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3435] p aiTj c. E.; Sullivan, D. M.; Paradiso, A. M.; Lazarowski, E. 
R.; Burch, L. H.; Olsen, J. C; Erb, L; Weisman, G. A.; 
Boucher, R. C; Turner, J. T. : Cloning and expression of a 
human P(2U) nucleotide receptor, a target for cystic fibro- 
sis pharmacotherapy. Proc. Nat. Acad. Sci. 91: 3275- 
3279, 1994. ; and 

[3436] Tai, C.-J.; Kang, S. K.; Cheng, K. W.; Choi, K.- C; Nath- 
wani, P. S.; Leung, P. C. K. : Expression and regulation of 



P2U- purinergic receptor in human granulosa- luteal cells. 
J. Clin. End. 

[3437] Further studies establishing the function and utilities of 
P2RY2 are found in John Hopkins OMIM database record 
ID 600041, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Purinergic re- 
ceptor p2y, g-protein coupled, 2 (P2RY2, Accession 
NP_788086.1) is another GAM40 target gene, herein des- 
ignated TARGET GENE. P2RY2 BINDING SITE is a target 
binding site found in the 3' untranslated region of multi- 
ple transcripts of mRNA encoded by P2RY2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
P2RY2 BINDING SITE, designated SEQ ID:15265, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3438] Another function of GAM40 is therefore inhibition of 

Purinergic receptor p2y, g-protein coupled, 2 (P2RY2, Ac- 
cession NP_788086.1), a gene which mediates cellular re- 
sponses to ATP. Accordingly, utilities of GAM40 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with P2RY2. 



[3439] The function of P2RY2 has been established by previous 
studies. The chloride ion secretory pathway that is defec- 
tive in cystic fibrosis (OMIM Ref. No. 219700) can be by- 
passed by an alternative pathway for chloride ion trans- 
port that is activated by extracellular nucleotides. Accord- 
ingly, the P2 receptor that mediates this effect is a thera- 
peutic target for improving chloride secretion in CF pa- 
tients. Parr et al. (1994) reported the sequence and func- 
tional expression of a cDNA cloned from human airway 
epithelial cells that encodes a protein with properties of a 
P2U nucleotide receptor. With a retrovirus system, the hu- 
man airway clone was stably expressed in 132 IN 1 astro- 
cytoma cells, a human cell line unresponsive to extracel- 
lular nucleotides. Studies of inositol phosphate accumula- 
tion and intracellular Ca(2+) mobilization induced by ex- 
tracellular nucleotides in 1321N1 cells expressing the re- 
ceptor identified this clone as the target receptor in hu- 
man airway epithelia. Parr et al. (1994) also isolated an 
identical cDNA from human colonic epithelial cells, indi- 
cating that this is the same P2U receptor that had been 
functionally identified in other human tissues. Expression 
of the human P2U receptor in 132 1N1 cells revealed evi- 
dence for autocrine ATP release and stimulation of trans- 



duced receptors. Thus, P2U expression in the cell line was 
proposed as a useful system for studying autocrine regu- 
latory mechanisms and for screening potential therapeutic 
drugs. Tai et al. (2000) studied the expression and regu- 
lation of the P2URgene in human granulosa- luteal cells 
(GLCs) by RT- PCR and Northern blot analysis. Expression 
of P2UR mRNA was downregulated by human chorionic 
gonadotropin (CG) in a dose- and time- dependent man- 
ner. Treatment with 8- bromo- cAMP and forskolin also 
attenuated P2UR mRNA levels. The authors concluded that 
the P2UR mRNA is expressed in human GLCs and that 
P2UR mRNA is regulated by human CG, cAMP, and 
forskolin. These findings further supported a potential 
role of this neurotransmitter receptor in the human ovary. 

[3440] 

[3441] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3 442 ] Parr, C. E.; Sullivan, D. M.; Paradiso, A. M.; Lazarowski, E. 
R.; Burch, L. H.; Olsen, J. C; Erb, L; Weisman, G. A.; 
Boucher, R. C; Turner, J. T. : Cloning and expression of a 
human P(2U) nucleotide receptor, a target for cystic fibro- 
sis pharmacotherapy. Proc. Nat. Acad. Sci. 91: 3275- 



3279, 1994. ; and 
t 3443 ] Tai, C- J.; Kang, S. K.; Cheng, K. W.; Choi, K.- C; Nath- 
wani, P. S.; Leung, P. C. K. : Expression and regulation of 
P2U- purinergic receptor in human granulosa- luteal cells. 
J. Clin. End. 

[3444] Further studies establishing the function and utilities of 
P2RY2 are found in John Hopkins OMIM database record 
ID 600041, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Purinergic re- 
ceptor p2y, g-protein coupled, 2 (P2RY2, Accession 
NP_788085.1) is another GAM40 target gene, herein des- 
ignated TARGET GENE. P2RY2 BINDING SITE is a target 
binding site found in the 3 N untranslated region of multi- 
ple transcripts of mRNA encoded by P2RY2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
P2RY2 BINDING SITE, designated SEQ ID:15265, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3445] Another function of GAM40 is therefore inhibition of 

Purinergic receptor p2y, g-protein coupled, 2 (P2RY2, Ac- 
cession NP_788085.1), a gene which mediates cellular re- 



sponses to ATP. Accordingly, utilities of GAM40 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with P2RY2. 
[3446] The function of P2RY2 has been established by previous 
studies. The chloride ion secretory pathway that is defec- 
tive in cystic fibrosis (OMIM Ref. No. 219700) can be by- 
passed by an alternative pathway for chloride ion trans- 
port that is activated by extracellular nucleotides. Accord- 
ingly, the P2 receptor that mediates this effect is a thera- 
peutic target for improving chloride secretion in CF pa- 
tients. Parr et al. (1994) reported the sequence and func- 
tional expression of a cDNA cloned from human airway 
epithelial cells that encodes a protein with properties of a 
P2U nucleotide receptor. With a retrovirus system, the hu- 
man airway clone was stably expressed in 132 IN 1 astro- 
cytoma cells, a human cell line unresponsive to extracel- 
lular nucleotides. Studies of inositol phosphate accumula- 
tion and intracellular Ca(2+) mobilization induced by ex- 
tracellular nucleotides in 1321N1 cells expressing the re- 
ceptor identified this clone as the target receptor in hu- 
man airway epithelia. Parr et al. (1994) also isolated an 
identical cDNA from human colonic epithelial cells, indi- 
cating that this is the same P2U receptor that had been 



functionally identified in other human tissues. Expression 
of the human P2U receptor in 132 1N1 cells revealed evi- 
dence for autocrine ATP release and stimulation of trans- 
duced receptors. Thus, P2U expression in the cell line was 
proposed as a useful system for studying autocrine regu- 
latory mechanisms and for screening potential therapeutic 
drugs. Tai et al. (2000) studied the expression and regu- 
lation of the P2URgene in human granulosa- luteal cells 
(GLCs) by RT- PCR and Northern blot analysis. Expression 
of P2UR mRNA was downregulated by human chorionic 
gonadotropin (CG) in a dose- and time- dependent man- 
ner. Treatment with 8- bromo- cAMP and forskolin also 
attenuated P2UR mRNA levels. The authors concluded that 
the P2UR mRNA is expressed in human GLCs and that 
P2UR mRNA is regulated by human CG, cAMP, and 
forskolin. These findings further supported a potential 
role of this neurotransmitter receptor in the human ovary. 

[3447] 

[3448] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3449] p aiTj c. E.; Sullivan, D. M.; Paradiso, A. M.; Lazarowski, E. 
R.; Burch, L. H.; Olsen, J. C; Erb, L; Weisman, G. A.; 



Boucher, R. C; Turner, J. T. : Cloning and expression of a 
human P(2U) nucleotide receptor, a target for cystic fibro- 
sis pharmacotherapy. Proc. Nat. Acad. Sci. 91: 3275- 
3279, 1994. ; and 
[3450] Tai, C- J.; Kang, S. K.; Cheng, K. W.; Choi, K.- C; Nath- 
wani, P. S.; Leung, P. C. K. : Expression and regulation of 
P2U- purinergic receptor in human granulosa- luteal cells. 
J. Clin. End. 

[3451] Further studies establishing the function and utilities of 
P2RY2 are found in John Hopkins OMIM database record 
ID 600041, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Paired box 
gene 5 (b-cell lineage specific activator protein) (PAX5, 
Accession NP.057953.1) is another CAM40 target gene, 
herein designated TARGET GENE. PAX 5 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by PAX5, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PAX 5 BINDING SITE, 
designated SEQ ID: 15 14, to the nucleotide sequence of 
GAM40 RNA, herein designated GAM RNA, also designated 
SEQID:396. 



[3452] Another function of GAM40 is therefore inhibition of 

Paired box gene 5 (b-cell lineage specific activator pro- 
tein) (PAX 5, Accession NP_057953.1), a gene which plays 
a role in B- cell differentiation, neural development and 
spermatogenesis and therefore may be associated with 
Human primary immunodeficiencies. Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
Human primary immunodeficiencies, and of other dis- 
eases and clinical conditions associated with PAX5. 

[3453] The function of PAX5 has been established by previous 
studies. The PAX5 gene is located in the 9pl3 region, 
which is involved in t(9;14)(pl3;q32) translocations recur- 
ring in small lymphocytic lymphomas of the plasmacytoid 
subtype and in derived large cell lymphomas. Ohno et al. 
(1990) showed that in a diffuse large cell lymphoma (KIS- 
1) with a translocation, the immunoglobulin heavy- chain 
(IgH) locus on 14q32 is juxtaposed to 9pl3 sequences of 
unknown function. Busslinger et al. (1996) showed that 
the KIS- 1 translocation breakpoint is located 1,807 bp 
upstream of exon 1A of PAX5, thus bringing the potent E- 
mu enhancer of the IgH gene into close proximity with the 
PAX5 promoters. The data suggested to them that dereg- 
ulation of PAX5 gene transcription by the t(9;14) translo- 



cation contributes to the pathogenesis of small lympho- 
cytic lymphomas with plasmacytoid differentiation. In ad- 
dition to immunoglobulin V genes, the 5- prime se- 
quences of BCL6 (OMIM Ref. No. 109565) and FAS 
(TNFRSF6; 134637) are mutated in normal germinal center 
B lymphocytes. Genomic instability promotes tumorigene- 
sis through defective chromosome segregation and DNA 
mismatch repair inactivation. By screening 18 loci for mu- 
tations, Pasqualucci et al. (2001) identified changes in the 
germline sequences of PIM1 (OMIM Ref. No. 164960), MYC 
(OMIM Ref. No. 190080), ARHH (OMIM Ref. No. 602037), 
and/or PAX5, in addition to BCL6, in a majority of diffuse 
large cell lymphomas (DLCLs; OMIM Ref. No. 601889). No 
mutations in PIM1, MYC, ARHH, and PAX 5 were detected 
in germinal- center lymphocytes, naive B cells, or B- cell 
malignancies other than DLCLs. PAX5 mutations, which 
were observed in 57% of DLCLs, were identified down- 
stream of both transcription sites, predominantly in non- 
coding sequences around exon IB. FISH analysis indicated 
that hypermutation in these genes is not due to chromo- 
somal translocation, as seen in Burkitt lymphoma (OMIM 
Ref. No. 113970). Chromosomal translocation, however, 
may be an outcome of hypermutation. Specific features of 



the hypermutation process, including the predominance 
of single nucleotide substitutions with occasional dele- 
tions or duplications, a preference for transitions over 
transversions, and a specific motif targeting RGYW, were 
recognizable in each of the hypermutated loci. 
Pasqualucci et al. (2001) proposed that aberrant hyper- 
mutation of regulatory and coding sequences of genes 
that do not represent physiologic targets may provide the 
basis for DLCL pathogenesis and explain its phenotypic 
and clinical heterogeneity. This hypermutation malfunc- 
tion is unlikely to be due to defective DNA mismatch re- 
pair and does not appear to involve activation- induced 
deaminase (AICDA; 605257) 
[3454] Animal model experiments lend further support to the 
function of PAX5. Nutt et al. (1999) demonstrated that 
pro- B cells lacking Pax5 are incapable of in vitro B- cell 
differentiation unless Pax5 expression is restored by 
retroviral transduction. Pax5 - /- pro- B cells are not re- 
stricted in their lineage fate, as stimulation with appropri- 
ate cytokines induces them to differentiate into functional 
macrophages, osteoclasts, dendritic cells, granulocytes, 
and natural killer cells. As expected for a clonogenic 
hematopoietic progenitor with lymphomyeloid develop- 



mental potential, the Pax5 - /- pro- B cell expresses 
genes of different lineage- affiliated programs, and 
restoration of Pax5 activity represses this lineage- 
promiscuous transcription. Pax5 therefore plays an essen- 
tial role in B- lineage commitment by suppressing alter- 
native lineage choices. Differentiation of the hematopoi- 
etic stem cell into distinct blood cell types was thought to 
progress through intermediate progenitor cells with re- 
stricted developmental potential. This view of 
hematopoiesis was challenged by the findings of Nutt et 
al. (1999) that the Pax5 - /- pro- B cell possesses, at least 
under in vitro conditions, a broad, developmental poten- 
tial similar to that of the hematopoietic stem cell itself. 
However, Pax5 - /- pro- B cells are unable to differentiate 
along the erythroid and megakaryocytic lineages, and 
cannot reconstitute the entire hematopoietic system under 
transplantation experiments. Therefore, Nutt et al. (1999) 
concluded that the Pax5 - /- pro- B cell must be classi- 
fied as a hematopoietic progenitor cell with broad lym- 
phoid and myeloid differentiation potential. Nutt et al. 
(1999) also concluded that their data supported the no- 
tion that B- lineage commitment is a stochastic rather 
than a deterministic process. 



[3455] ^ is appreciated that the abovementioned animal model 
for PAX5 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3456] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3457] Pasqualucci, L; Neumeister, P.; Goossens, T.; Nanjangud, 
C; Chaganti, R. S. K.; Kuppers, R.; Dalla- Favera, R. : Hy- 
permutation of multiple proto- oncogenes in B- cell dif- 
fuse large- cell lymphomas. Nature 412: 341- 346, 2001. 
; and 

[3458] Nutt, S. L; Heavey, B.; Rolink, A. C; Busslinger, M. : Com- 
mitment to the B- lymphoid lineage depends on the tran- 
scription factor Pax5. Nature 401: 556- 562, 1999. 

[3459] Further studies establishing the function and utilities of 
PAX5 are found in John Hopkins OMIM database record ID 
167414, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Pancreatic polypep- 
tide receptor 1 (PPYR1, Accession NP_005963.1) is an- 
other GAM40 target gene, herein designated TARGET 
GENE. PPYR1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by PPYR1, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PPYR1 BINDING SITE, designated SEQ ID:4618, 
to the nucleotide sequence of GAM40 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:396. 

[3460] Another function of GAM40 is therefore inhibition of Pan- 
creatic polypeptide receptor 1 (PPYR1, Accession 
NP_005963.1), a gene which binds (from highest to lowest 
affinity) PP, PYY, and NPY hormones. Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PPYR1. 

[3461] The function of PPYR1 has been established by previous 
studies. Pancreatic polypeptide (PP; 167780), neuropep- 
tide Y (NPY; 162640) and peptide YY (PYY; 600781) are 
related 36- amino acid hormones. A number of struc- 
turally related receptors for these peptides have been iso- 
lated (e.g., NPY2R; 162642). Bard et al. (1995) used the 
rat Yl receptor (NPY1R; 162641) as a probe to clone a 
novel receptor, PPYR1 (termed Y4 by them), from a human 
genomic DNA library. PPYR1 is an intronless gene that en- 
codes a predicted 375- amino acid polypeptide having 
highest homology to the Yl receptor gene (42% amino 



acid identity). Using RT- PCR, they showed that the PPYR1 
receptor is expressed in several human tissues, including 
brain, coronary artery, and ileum. Bard et al. (1995) ex- 
pressed the PPYR1 gene in COS- 7 cells and performed a 
hormone- binding assay which showed that the PPYR1 re- 
ceptor binds (from highest to lowest affinity) PP, PYY, and 
NPY hormones. The genes encoding NPY1R and NPY2R 
have been mapped to 4q31.3- q32 and 4q31, respec- 
tively. They are located approximately 6 cM apart and 
have been mapped to conserved syntenic linkage groups 
on mouse chromosome 8 and 3, respectively. The human 
type 5 receptor (NPY5R; 602001) is also thought to be lo- 
cated on 4q31- q32; part of its sequence is nearly identi- 
cal to, but in the opposite orientation from, that of the Yl 
receptor sequence. To determine whether all functional 
human NPY receptor genes are clustered on chromosome 
4, Lutz et al. (1997) mapped PPYR1 and NPY5R using so- 
matic cell hybrids. They found that PPYR1 maps to chro- 
mosome 10. For regionalization, they used mapping to a 
YAC library using PCR and the primers for the PPYR1 gene. 
Their findings suggested that 10qll.2- q21.2 is the likely 
cytogenetic location of PPYR1. Lutz et al. (1997) mapped 
the Ppyrl gene to mouse chromosome 14, approximately 



15 cM from the centromere. 

[3462] 

[3463] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3464] Bard, j. a.; Walker, M. W.; Branchek, T. A.; Weinshank, R. L 
: Cloning and functional expression of a human Y4 sub- 
type receptor for pancreatic polypeptide, neuropeptide Y, 
and peptide YYJ. Biol. Chem 270: 26762- 26765, 1995. ; 
and 

[3465] Lutz, C. M.; Richards, J. E.; Scott, K. L; Sinha, S.; Yang- 
Feng, T. L; Frankel, W. N.; Thompson, D. A. : Neuropep- 
tide Y receptor genes mapped in human and mouse: re- 
ceptors with high af. 

[3466] Further studies establishing the function and utilities of 
PPYR1 are found in John Hopkins OMIM database record 
ID 601790, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Prostaglandin-endoperoxide synthase 1 
(prostaglandin g/h synthase and cyclooxygenase) (PTGS1, 
Accession NP_000953.2) is another GAM40 target gene, 
herein designated TARGET GENE. PTGS1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 



multiple transcripts of mRNA encoded by PTGS1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PTGS1 BINDING SITE, designated SEQ ID:11891, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3467] Another function of GAM40 is therefore inhibition of 

Prostaglandin-endoperoxide synthase 1 (prostaglandin g/ 
h synthase and cyclooxygenase) (PTGS1, Accession 
NP_000953.2), a gene which may play an important role in 
regulating or promoting cell proliferation in some normal 
and neoplastically transformed cells. Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PTGS1. 

[3468] The function of PTGS1 has been established by previous 
studies. Prostaglandin H2 synthase is known to pharma- 
cologists (Vane et al., 1994) as cyclooxygenase (COX), and 
its 2 isoforms are known as COX1 and COX2. Vane et al. 
(1994) outlined the actions of the 2 isoforms of COX. 
Stemming from this outline was a hypothesis that the 
therapeutic effects of drugs such as aspirin are due to in- 
hibition of COX2, whereas the unwanted side- effects (and 



the action on platelets) result from inhibition of COX1. 
Prostaglandin- endoperoxide synthase (PTGS; EC 
1.14.99.1; fatty acid cyclooxygenase; PGH synthase) is the 
key enzyme in prostaglandin biosynthesis. The cyclooxy- 
genase activity of the enzyme is inhibited by nonsteroidal 
antiinflammatory drugs such as aspirin and en- 
domethacin. 

[3469] Animal model experiments lend further support to the 
function of PTGS1. To study the separate roles of the 2 
isoforms of cyclooxygenase, Langenbach et al. (1995) 
used homologous recombination to disrupt the mouse 
Ptgsl gene encoding COX1. Homozygous Ptgsl mutant 
mice survived well, had no gastric pathology, and showed 
less indomethacin- induced gastric ulceration than wild- 
type mice, even though their gastric prostaglandin E2 lev- 
els were about 1% of wildtype. Homozygous mutant mice 
had reduced platelet aggregation and a decreased inflam- 
matory response to arachidonic acid, but not to tetrade- 
canoyl phorbol acetate. Ptgsl homozygous mutant fe- 
males mated to homozygous mutant males produced few 
live offspring. Langenbach et al. (1995) stated that COX1- 
deficient mice provided a useful model for distinguishing 
the physiologic roles of the 2 cyclooxygenases, COX1 and 



C0X2. 

[3470] ^ is appreciated that the abovementioned animal model 
for PTGS1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3471] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3472] vane, J. R.; Mitchell, J. A.; Appleton, I.; Tomlinson, A.; 
Bishop- Bailey, D.; Croxtall, J.; Willoughby, D. A. : In- 
ducible isoforms of cyclooxygenase and nitric- oxide syn- 
thase in inflammation. Proc. Nat. Acad. Sci. 91: 2046- 
2050, 1994. ; and 

[3473] Langenbach, R.; Morham, S. C; Tiano, H. F.; Loftin, C. D.; 
Ghanayem, B. I.; Chulada, P. C; Mahler, J. F.; Lee, C. A.; 
Goulding, E. H.; Kluckman, K. D.; Kim, H. S.; Smithies, O. : 
Prost. 

[3474] Further studies establishing the function and utilities of 
PTGS1 are found in John Hopkins OMIM database record 
ID 176805, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Prostaglandin-endoperoxide synthase 1 
(prostaglandin g/h synthase and cyclooxygenase) (PTGS1, 



Accession NP_542158.1) is another GAM40 target gene, 
herein designated TARGET GENE. PTGS1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by PTGS1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PTGS1 BINDING SITE, designated SEQ ID:11891, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3475] Another function of GAM40 is therefore inhibition of 

Prostaglandin-endoperoxide synthase 1 (prostaglandin g/ 
h synthase and cyclooxygenase) (PTGS1, Accession 
NP_542158.1), a gene which may play an important role in 
regulating or promoting cell proliferation in some normal 
and neoplastically transformed cells. Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PTGS1. 

[3476] The function of PTGS1 has been established by previous 
studies. Prostaglandin H2 synthase is known to pharma- 
cologists (Vane et al., 1994) as cyclooxygenase (COX), and 
its 2 isoforms are known as COX1 and COX2. Vane et al. 
(1994) outlined the actions of the 2 isoforms of COX. 



Stemming from this outline was a hypothesis that the 
therapeutic effects of drugs such as aspirin are due to in- 
hibition of COX2, whereas the unwanted side- effects (and 
the action on platelets) result from inhibition of COX1. 
Prostaglandin- endoperoxide synthase (PTGS; EC 
1.14.99.1; fatty acid cyclooxygenase; PGH synthase) is the 
key enzyme in prostaglandin biosynthesis. The cyclooxy- 
genase activity of the enzyme is inhibited by nonsteroidal 
antiinflammatory drugs such as aspirin and en- 
domethacin. 

[3477] Animal model experiments lend further support to the 
function of PTGS1. To study the separate roles of the 2 
isoforms of cyclooxygenase, Langenbach et al. (1995) 
used homologous recombination to disrupt the mouse 
Ptgsl gene encoding COX1. Homozygous Ptgsl mutant 
mice survived well, had no gastric pathology, and showed 
less indomethacin- induced gastric ulceration than wild- 
type mice, even though their gastric prostaglandin E2 lev- 
els were about 1% of wildtype. Homozygous mutant mice 
had reduced platelet aggregation and a decreased inflam- 
matory response to arachidonic acid, but not to tetrade- 
canoyl phorbol acetate. Ptgsl homozygous mutant fe- 
males mated to homozygous mutant males produced few 



live offspring. Langenbach et al. (1995) stated that C0X1- 
deficient mice provided a useful model for distinguishing 
the physiologic roles of the 2 cyclooxygenases, COX1 and 
COX2. 

t 3478 ] It is appreciated that the abovementioned animal model 
for PTGS1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3479] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3480] vane, J. R.; Mitchell, J. A.; Appleton, I.; Tomlinson, A.; 
Bishop- Bailey, D.; Croxtall, J.; Willoughby, D. A. : In- 
ducible isoforms of cyclooxygenase and nitric- oxide syn- 
thase in inflammation. Proc. Nat. Acad. Sci. 91: 2046- 
2050, 1994. ; and 

[3481] Langenbach, R.; Morham, S. C; Tiano, H. F.; Loftin, C. D.; 
Ghanayem, B. I.; Chulada, P. C; Mahler, J. F.; Lee, C. A.; 
Goulding, E. H.; Kluckman, K. D.; Kim, H. S.; Smithies, O. : 
Prost. 

[3482] Further studies establishing the function and utilities of 
PTGS1 are found in John Hopkins OMIM database record 
ID 176805, and in cited publications listed in Table 5, 



which are hereby incorporated by reference. Rna binding 
motif protein 7 (RBM7, Accession NP_057174.1) is another 
GAM40 target gene, herein designated TARGET GENE. 
RBM7 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by RBM7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RBM7 BINDING SITE, designated SEQ ID:651, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3483] Another function of GAM40 is therefore inhibition of Rna 
binding motif protein 7 (RBM7, Accession NP_057174.1) . 
Accordingly, utilities of GAM40 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RBM7. 

[3484] Regulator of g-protein signalling 5 (RGS5, Accession 

NP_003608.1) is another GAM40 target gene, herein des- 
ignated TARGET GENE. RGS5 BINDING SITE1 and RGS5 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by RGS5, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of RGS5 
BINDING SITE1 and RGS5 BINDING SITE2, designated SEQ 
ID:7379 and SEQ ID:12110 respectively, to the nucleotide 
sequence of GAM40 RNA, herein designated GAM RNA, 
also designated SEQ ID:396. 

[3485] Another function of GAM40 is therefore inhibition of Reg- 
ulator of g-protein signalling 5 (RGS5, Accession 
NP_003608.1) . Accordingly, utilities of GAM40 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RGS5. 

[3486] RNAH (Accession NP_006819.1) is another GAM40 target 
gene, herein designated TARGET GENE. RNAH BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by RNAH, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of RNAH BIND- 
ING SITE, designated SEQ ID:4545, to the nucleotide se- 
quence of GAM40 RNA, herein designated GAM RNA, also 
designated SEQ ID:396. 

[3487] Another function of GAM40 is therefore inhibition of 

RNAH (Accession NP_006819.1) . Accordingly, utilities of 
GAM40 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with RNAH. 

[3488] Ribosomal protein 115 (RPL15, Accession NP_002939.2) is 
another GAM40 target gene, herein designated TARGET 
GENE. RPL15 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by RPL15, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RPL15 BINDING SITE, designated SEQ 
ID: 14209, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3489] Another function of GAM40 is therefore inhibition of Ri- 
bosomal protein 115 (RPL15, Accession NP_002939.2) . 
Accordingly, utilities of GAM40 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RPL15. 

[3490] SCOTIN (Accession NP.057563.3) is another GAM40 target 
gene, herein designated TARGET GENE. SCOTIN BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SCOTIN, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SCOTIN 



BINDING SITE, designated SEQ ID:13969, to the nucleotide 
sequence of GAM40 RNA, herein designated GAM RNA, 
also designated SEQ ID:396. 

[3491] Another function of GAM40 is therefore inhibition of 

SCOTIN (Accession NP.057563.3) . Accordingly, utilities of 
GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCOTIN. 

[3492] SEC15L (Accession NP.061926.2) is another GAM40 target 
gene, herein designated TARGET GENE. SEC15L BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SEC15L, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SEC15L BIND- 
ING SITE, designated SEQ ID:870, to the nucleotide se- 
quence of GAM40 RNA, herein designated GAM RNA, also 
designated SEQ ID:396. 

[3493] Another function of GAM40 is therefore inhibition of 

SEC15L (Accession NP.061926.2) . Accordingly, utilities of 
GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEC15L. 

[3494] Secreted frizzled-related protein 1 (SFRP1, Accession 

NP_003003.2) is another GAM40 target gene, herein des- 



ignated TARGET GENE. SFRP1 BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by SFRP1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SFRP1 BINDING SITE, designated 
SEQ ID:597, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3495] Another function of GAM40 is therefore inhibition of Se- 
creted frizzled-related protein 1 (SFRP1, Accession 
NP_003003.2), a gene which is a receptor for wnt proteins 
that may have an anti- apoptotic function and therefore 
may be associated with Colorectal cancer, gastric cancer, 
uterine leiomyomas. Accordingly, utilities of GAM40 in- 
clude diagnosis, prevention and treatment of Colorectal 
cancer, gastric cancer, uterine leiomyomas, and of other 
diseases and clinical conditions associated with SFRP1. 

[3496] The function of SFRP1 has been established by previous 
studies. A frequent epigenetic change in cancer involves 
aberrantly hypermethylated CpG islands in gene promot- 
ers, with loss of transcription of the genes (Baylin and 
Herman, (2000)) Cameron et al. (1999) showed that si- 
lencing of hypermethylated genes in cancer is dependent 



on both methylation of dense CpG islands and histone 
deacetylase (see OMIM Ref. No. 601241) activity. Suzuki et 
al. (2002) used cDNA microarray analysis to screen for 
genes that are epigenetically silenced in human colorectal 
cancer. By screening over 10,000 genes, they showed that 
they could identify a substantial number of genes with 
promoter hypermethylation in a given cancer; these are 
distinct from genes with unmethylated promoters, for 
which increased expression is produced by histone 
deacetylase inhibition alone. Many of the hypermethylated 
genes identified have high potential for roles in tumorige- 
nesis by virtue of their predicted function and chromo- 
some position. They also identified a group of genes that 
are preferentially hypermethylated in colorectal cancer 
and gastric cancer. One of these genes, SFRP1, belongs to 
a gene family; Suzuki et al. (2002) showed that hyperme- 
thylation of 4 genes in this family occur frequently in col- 
orectal cancer, providing for (i) a unique potential mecha- 
nism for loss of tumor suppressor gene function and (ii) 
construction of a molecular marker panel that could de- 
tect virtually all colorectal cancer. Fukuhara et al. (2002) 
investigated the expression and function of SFRP1 in uter- 
ine leiomyomas. Northern and Western blot analyses de- 



tected increased SFRP1 expression in leiomyomas com- 
pared with normal myometrium. Expression was strongest 
in the late follicular phase (high estrogenic milieu) of the 
menstrual cycle. Interestingly, expression was negligible 
in leiomyomas treated with GNRH agonist. They authors 
concluded that strong SFRP1 expression, which appeared 
to be independent of cell proliferation, under high estro- 
genic conditions contributes to the development of uter- 
ine leiomyomas through the antiapoptotic effect of SFRP1. 

[3497] 

[3498] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3499] Suzuki, H.; Cabrielson, E.; Chen, W.; Anbazhagan, R.; van 
Engeland, M.; Weijenberg, M. P.; Herman, J. C; Baylin, S. B. 
: A genomic screen for genes upregulated by demethyla- 
tion and histone deacetylase inhibition in human colorec- 
tal cancer. Nature Genet. 31: 141- 149, 2002. ; and 

[3500] Fukuhara, K.; Kariya, M.; Kita, M.; Shime, H.; Kanamori, T.; 
Kosaka, C; Orii, A.; Fujita, J.; Fujii, S. : Secreted frizzled 
related protein 1 is overexpressed in uterine leiomyomas, 
ass. 

[3501] Further studies establishing the function and utilities of 



SFRP1 are found in John Hopkins OMIM database record ID 
604156, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Sideroflexin 1 
(SFXN1, Accession NP.073591.2) is another GAM40 target 
gene, herein designated TARGET GENE. SFXN1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SFXN1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SFXN1 BIND- 
ING SITE, designated SEQ ID:1452, to the nucleotide se- 
quence of GAM40 RNA, herein designated GAM RNA, also 
designated SEQ ID:396. 
[3502] Another function of GAM40 is therefore inhibition of 

Sideroflexin 1 (SFXN1, Accession NP.073591.2) . Accord- 
ingly, utilities of GAM40 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SFXN1. 

[3503] Solute carrier family 1 (neutral amino acid transporter), 
member 5 (SLC1A5, Accession NP_005619.1) is another 
GAM40 target gene, herein designated TARGET GENE. 
SLC1A5 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by SLC1A5, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SLC1A5 BINDING SITE, designated SEQ ID:6435, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 
[3504] Another function of GAM40 is therefore inhibition of So- 
lute carrier family 1 (neutral amino acid transporter), 
member 5 (SLC1A5, Accession NP_005619.1) . Accord- 
ingly, utilities of GAM40 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC1A5. 

[3505] Solute carrier family 9 (sodium/hydrogen exchanger), iso- 
form 6 (SLC9A6, Accession NP_006350.1) is another 
GAM40 target gene, herein designated TARGET GENE. 
SLC9A6 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by SLC9A6, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SLC9A6 BINDING SITE, designated SEQ ID:8100, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 



[3506] Another function of GAM40 is therefore inhibition of So- 
lute carrier family 9 (sodium /hydrogen exchanger), iso- 
form 6 (SLC9A6, Accession NP_006350.1), a gene which is 
involved electroneutral exchange of protons for na+ and 
k+ across the mitochondrial inner membrane. Accord- 
ingly, utilities of GAM40 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC9A6. 

[3507] The function of SLC9A6 has been established by previous 
studies. By searching sequence databases for proteins 
with sequence similarity to the S. cerevisiae mitochondrial 
sodium/hydrogen exchanger Nha2, Numata et al. (1998) 
identified the deduced protein product of the KIAA0267 
cDNA (Nagase et al., 1996), SLC9A6. The KIAA0267- en- 
coded protein shares 30% amino acid sequence identity 
with S. cerevisiae Nha2, and approximately 20 to 24% 
identity with the mammalian NHE isoforms NHE1 to NHE5 
(see OMIM Ref. No. SLC9A5; 600477). Numata et al. 
(1998), who concluded that the KIAA0267 cDNA lacks 5- 
prime coding sequence, isolated a human cDNA contain- 
ing the complete coding sequence of SLC9A6, which they 
called NHE6. The deduced 669- amino acid SLC9A6 pro- 
tein has 12 putative membrane- spanning segments 



within the N- terminal region, and a hydrophilic C termi- 
nus, similar to the topologies predicted for other NHEs. In 
addition, SLC9A6 has a putative mitochondrial inner 
membrane targeting signal at its N terminus. Northern 
blot analysis detected an approximately 5.5- kb SLC9A6 
transcript that was ubiquitously expressed, with the most 
abundant expression in mitochondrion- rich tissues such 
as brain, skeletal muscle, and heart. Fluorescence mi- 
croscopy suggested that SLC9A6 localizes to mitochon- 
dria. Numata et al. (1998) deleted the S. cerevisiae NHA2 
gene by homologous disruption and found that benzamil- 
inhibitable, acid- activated sodium uptake into mitochon- 
dria was abolished in the mutant strain. The mutant strain 
also showed retarded growth on nonfermentable carbon 
sources and severely reduced survival during the station- 
ary phase of the cell cycle compared with the parental 
strain, consistent with a defect in aerobic metabolism. The 
authors suggested that Nha2 and SLC9A6 are homologous 
sodium/hydrogen exchangers that are important for mi- 
tochondrial function. 

[3508] 

[3509] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[3510] Nagase, T.; Seki, N.; Ishikawa, K.; Ohira, M.; Kawarabayasi, 
Y.; Ohara, O.; Tanaka, A.; Kotani, H.; Miyajima, N.; No- 
mura, N. : Prediction of the coding sequences of unidenti- 
fied human genes. VI. The coding sequences of 80 new 
genes (KIAA0201- KIAA0280) deduced by analysis of 
cDNA clones from cell line KG- 1 and brain. DNA Res. 3: 
321- 329, 1996. Note: Supplement: DNA Res. 3: 341- 
354, 1996. ; and 

[3511] Numata, M.; Petrecca, K.; Lake, N.; OrlowskiJ. : Identifica- 
tion of a mitochondrial Na+/H+ exchanger. J. Biol. Chem. 
273: 6951- 6959, 1998. 

[3512] Further studies establishing the function and utilities of 
SLC9A6 are found in John Hopkins OMIM database record 
ID 300231, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. SMAP-1 
(Accession NP_061141.2) is another CAM40 target gene, 
herein designated TARGET GENE. SMAP-1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by SMAP-1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of SMAP-1 BINDING SITE, designated SEQID:11457, to the 
nucleotide sequence of GAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3513] Another function of GAM40 is therefore inhibition of 

SMAP-1 (Accession NP_061141.2) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMAP-1. 

[3514] Sperm associated antigen 4 (SPAG4, Accession 

NP_003107.1) is another GAM40 target gene, herein des- 
ignated TARGET GENE. SPAG4 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by SPAG4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SPAG4 BINDING SITE, designated 
SEQ ID:7992, to the nucleotide sequence of GAM40 RNA, 
herein designated GAM RNA, also designated SEQ ID:396. 

[3515] Another function of GAM40 is therefore inhibition of 
Sperm associated antigen 4 (SPAG4, Accession 
NP_003 107.1), a gene which predicted ortholog of rat 
SPAG4which interacts with rat ODF27, the 27kDa outer 
dense fiber protein. Accordingly, utilities of GAM40 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with SPAG4. 
[3516] The function of SPAG4 has been established by previous 
studies. Mammalian sperm tails contain, besides an ax- 
oneme, 2 unique components: outer dense fibers (ODF), 
which extend along the entire tail, and a fibrous sheath 
(FS), which initiates at the stack of mitochondria and sur- 
rounds the ODF until the end of the sperm tail. Defects in 
these structures have been associated with reduced sperm 
tail motility and human infertility. Early studies indicated 
that ODF proteins are testis- specific and are synthesized 
in elongating spermatids. One ODF gene, ODF27 (ODF1; 
182878), was cloned by van der Hoorn et al. (1990) and 
others. Shao and van der Hoorn (1996) used a yeast 2- 
hybrid screening with the leucine zipper region of ODF27 
as bait to isolate rat testis- specific proteins that could in- 
teract with ODF27 (Shao et al., 1997). One of the novel 
genes encoded the major 84- kD ODF protein (OMIM Ref. 
No. 602015), the human homolog of which maps to 9q34. 
Another of the new genes, SPAC4, also encoded a product 
that interacted strongly with ODF27 via a leucine zipper 
and was expressed exclusively, although transiently, in 
elongating spermatids; protein synthesis of SPAG4 was 
maximal during maximal ODF27 synthesis and growth of 



the sperm tail. However, the product of the SPAG4 gene 
was not incorporated into the mature sperm tail. Tarnasky 
et al. (1998) cloned the human SPAG4 homolog and by 
fluorescence in situ hybridization demonstrated that the 
gene maps to 20qll. 

[3517] 

[3518] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3519] shao, X.; van der Hoorn, F. A. : Self- interaction of the 
major 27- kilodalton outer dense fiber protein is in part 
mediated by a leucine zipper domain in the rat. Biol. Re- 
prod. 55: 1343- 1350, 1996. ; and 

[3520] Tarnasky, H.; Gill, D.; Murthy, S.; Shao, X.; Demetrick, D. 
J.; van der Hoorn, F. A. : A novel testis- specific gene, 
SPAG4, whose product interacts specifically with outer 
dense fiber pr. 

[3521] Further studies establishing the function and utilities of 
SPAG4 are found in John Hopkins OMIM database record 
ID 603038, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Toll-like re- 
ceptor 5 (TLR5, Accession NP.003259.2) is another 
GAM40 target gene, herein designated TARGET GENE. 



TLR5 BINDING SITE is a target binding site found in the 5 X 
untranslated region of mRNA encoded by TLR5, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TLR5 BINDING SITE, designated SEQ ID:9677, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3522] Another function of GAM40 is therefore inhibition of Toll- 
like receptor 5 (TLR5, Accession NP.003259.2), a gene 
which participates in the innate immune response to bac- 
terial flagellins. Accordingly, utilities of GAM40 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TLR5. 

[3523] The function of TLR5 has been established by previous 

studies. By searching an EST database for human Toll ho- 
mologs, Chaudhary et al. (1998) identified cDNA se- 
quences from 2 genes that they called TIL3 and TIL4 
(TLR2; 603028). Muzio et al. (2000) determined the dif- 
ferential expression pattern of the TLRs in leukocytes. 
Like TLR2 and TLR4, TLR5 was expressed in myelomono- 
cytic cells, but at lower levels. Hayashi et al. (2001) 
showed that expression of TLR5 induces NF- kappa- B ac- 



tivation and TNFA (OMIM Ref. No. 191160) production. 
Pathogen- associated molecular patterns (PAMPs) known 
to stimulate other TLR family members failed to stimulate 
TLR5; however, luciferase reporter assays indicated TLR5 
activation in gram- positive and - negative bacterial cul- 
ture supernatants. By fractionation of Listeria culture su- 
pernatants followed by SDS- PAGE, Hayashi et al. (2001) 
identified flagellin as the TLR5 ligand. Flagellin, a principal 
component of bacterial flagella, is a virulence factor rec- 
ognized by the innate immune system in plants, insects, 
and mammals. Expression of flagellin in nonflagellated 
bacteria resulted in TLR5 activation, and deletion of flag- 
ellin from flagellated bacteria abrogated TLR5 activation. 
Hayashi et al. (2001) demonstrated that injection of flag- 
ellin induces the production of IL6 (OMIM Ref. No. 
147620) in wildtype mice, but not in those lacking the 
MyD88 (OMIM Ref. No. 602170) adaptor protein, required 
for TLR signaling. Hayashi et al. (2001) concluded that 
TLR5 is a pattern- recognition receptor and that its PAMP 
is flagellin, a protein with conserved N and C termini in a 
broad group of motile pathogens. 

[3524] 

[3525] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3526] Chaudhary, P. M.; Ferguson, C; Nguyen, V.; Nguyen, O.; 
Massa, H. F.; Eby, M.; Jasmin, A.; Trask, B. J.; Hood, L; 
Nelson, P. S. : Cloning and characterization of two Toll/ 
interleukin- 1 receptor- like genes TIL3 and TIL4: evi- 
dence for a multi- gene receptor family in humans. Blood 
91: 4020- 4027, 1998. ; and 

t 3527 ] Hayashi, F.; Smith, K. D.; Ozinsky, A.,; Hawn, T. R.; Yi, E. 
C; Goodlett, D. R.; Eng, J. K.; Akira, S.; Underhill, D. M.; 
Aderem, A. : The innate immune response to bacterial 
flagellin. 

[3528] Further studies establishing the function and utilities of 
TLR5 are found in John Hopkins OMIM database record ID 
603031, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Translocase of outer 
mitochondrial membrane 70 homolog a (yeast) 
(TO MM 70 A, Accession NP_055635.1) is another GAM40 
target gene, herein designated TARGET GENE. TOMM70A 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by TOMM70A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
TOMM70A BINDING SITE, designated SEQ ID: 14026, to the 
nucleotide sequence of CAM40 RNA, herein designated 
GAM RNA, also designated SEQ ID:396. 

[3529] Another function of GAM40 is therefore inhibition of 
Translocase of outer mitochondrial membrane 70 ho- 
molog a (yeast) (TOMM70A, Accession NP_055635.1) . Ac- 
cordingly, utilities of GAM40 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with TOMM70A. 

[3530] Tnfrsfla-associated via death domain (TRADD, Accession 
NP.003780.1) is another GAM40 target gene, herein des- 
ignated TARGET GENE. TRADD BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TRADD, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
TRADD BINDING SITE, designated SEQ ID:9944, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3531] Another function of GAM40 is therefore inhibition of Tn- 
frsfla-associated via death domain (TRADD, Accession 



NP_003780.1), a gene which specifically interacts with the 
cytoplasmic domain of activated tnfrl. interacts with trafs 
(trafl and traf2), fadd and rip. acts as an adaptor 
molecule for tnfrl mediating its interaction with fadd. 
overexpression of tradd leads to two major tnf- induced 
responses, apoptosis and activation of nf- kappa b. Ac- 
cordingly, utilities of GAM40 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with TRADD. 
[3532] The function of TRADD has been established by previous 
studies. Many diverse activities of tumor necrosis factor 
(TNF) are signaled through TNF receptor- 1 (TNFR1; 
191190). TNFR1 contains an intracellular death domain 
(see OMIM Ref. No. DR3; 603366) that is required for sig- 
naling antiviral activity, programmed cell death, and NF- 
kappa- B (OMIM Ref. No. 164011) activation. TNF- in- 
duced apoptosis involves activation of the ICE cysteine 
protease (OMIM Ref. No. 147678). By using a yeast 2- hy- 
brid screen to identify proteins that interact with the 
death domain of TNFR1, Hsu et al. (1995) isolated cDNAs 
encoding a 34- kD protein that they designated TRADD 
(TNFR1- associated death domain protein). Overexpres- 
sion of TRADD led to 2 major TNF- induced responses, 



apoptosis and activation of NF- kappa- B. The predicted 
312- amino acid TRADD protein contains a 111- amino 
acid death domain with sequence similarity to that of 
TNFR1. This region of TRADD is capable of mediating 
TRADD oligomerization, TNFR1 interaction, stimulation of 
apoptosis, and NF- kappa- B activation. TRADD- medi- 
ated cell death can be suppressed by expression of the 
cowpox virus crmA gene, which encodes an inhibitor of 
ICE. However, crmA expression does not inhibit NF- 
kappa- B activation by TRADD, demonstrating that the 2 
signaling pathways emanating from TRADD are distinct. 
Northern blot analysis revealed that the 1.4- kb TRADD 
mRNA is expressed ubiquitously. Park et al. (2000) deter- 
mined the crystal structure of the complex between the 
N- terminal domain of TRADD (residues 1 to 169) and the 
TRAF domain of TRAF2 (601895; residues 327 to 501) at 
2.0- angstrom resolution. The structure revealed a novel 
mode of interaction mediated by a relatively extensive 
protein- protein interface. Pan et al. (1996) isolated the 
mouse Tradd gene and found that it contains 4 exons and 
spans less than 7 kb. The predicted mouse and human 
TRADD proteins are 75% identical. By analysis of an inter- 
specific backcross, they mapped the Tradd gene to the 



distal region of mouse chromosome 8, in a region show- 
ing homology of synteny to human chromosome 16q22. 
By FISH, Scheuerpflug et al. (2001) mapped the human 
TRADD gene to chromosome 16q22. 

[3533] 

[3534] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3535] park, y. C; Ye, H.; Hsia, C; Segal, D.; Rich, R. L; Liou, H.- 
C; Myszka, D. C; Wu, H. : A novel mechanism of TRAF 
signaling revealed by structural and functional analyses of 
the TRADD- TRAF2 interaction. Cell 101: 777- 787, 2000. 
; and 

[3536] Scheuerpflug, C. C; Lichter, P.; Debatin, K.- M.; Mincheva, 
A. : Assignment of TRADD to human chromosome band 
16q22 by in situ hybridization. Cytogenet. Cell Genet. 92: 
347- 348, 2001. 

[3537] Further studies establishing the function and utilities of 
TRADD are found in John Hopkins OMIM database record 
ID 603500, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence.Tnfrsfla-associated via death domain (TRADD, Ac- 
cession NP_700474.1) is another GAM40 target gene, 



herein designated TARGET GENE. TRADD BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by TRADD, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TRADD BINDING SITE, designated SEQ ID:9944, to the nu- 
cleotide sequence of GAM40 RNA, herein designated GAM 
RNA, also designated SEQ ID:396. 

[3538] Another function of GAM40 is therefore inhibition of Tn- 
frsfla-associated via death domain (TRADD, Accession 
NP_700474.1), a gene which specifically interacts with the 
cytoplasmic domain of activated tnfrl. interacts with trafs 
(trafl and traf2), fadd and rip. acts as an adaptor 
molecule for tnfrl mediating its interaction with fadd. 
overexpression of tradd leads to two major tnf- induced 
responses, apoptosis and activation of nf- kappa b. Ac- 
cordingly, utilities of GAM40 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with TRADD. 

[3539] The function of TRADD has been established by previous 
studies. Many diverse activities of tumor necrosis factor 
(TNF) are signaled through TNF receptor- 1 (TNFR1; 



191190). TNFR1 contains an intracellular death domain 
(see OMIM Ref. No. DR3; 603366) that is required for sig- 
naling antiviral activity, programmed cell death, and NF- 
kappa- B (OMIM Ref. No. 164011) activation. TNF- in- 
duced apoptosis involves activation of the ICE cysteine 
protease (OMIM Ref. No. 147678). By using a yeast 2- hy- 
brid screen to identify proteins that interact with the 
death domain of TNFR1, Hsu et al. (1995) isolated cDNAs 
encoding a 34- kD protein that they designated TRADD 
(TNFR1- associated death domain protein). Overexpres- 
sion of TRADD led to 2 major TNF- induced responses, 
apoptosis and activation of NF- kappa- B. The predicted 
312- amino acid TRADD protein contains a 111- amino 
acid death domain with sequence similarity to that of 
TNFR1. This region of TRADD is capable of mediating 
TRADD oligomerization, TNFR1 interaction, stimulation of 
apoptosis, and NF- kappa- B activation. TRADD- medi- 
ated cell death can be suppressed by expression of the 
cowpox virus crmA gene, which encodes an inhibitor of 
ICE. However, crmA expression does not inhibit NF- 
kappa- B activation by TRADD, demonstrating that the 2 
signaling pathways emanating from TRADD are distinct. 
Northern blot analysis revealed that the 1.4- kb TRADD 



mRNA is expressed ubiquitously. Park et al. (2000) deter- 
mined the crystal structure of the complex between the 
N- terminal domain of TRADD (residues 1 to 169) and the 
TRAF domain of TRAF2 (601895; residues 327 to 501) at 
2.0- angstrom resolution. The structure revealed a novel 
mode of interaction mediated by a relatively extensive 
protein- protein interface. Pan et al. (1996) isolated the 
mouse Tradd gene and found that it contains 4 exons and 
spans less than 7 kb. The predicted mouse and human 
TRADD proteins are 75% identical. By analysis of an inter- 
specific backcross, they mapped the Tradd gene to the 
distal region of mouse chromosome 8, in a region show- 
ing homology of synteny to human chromosome 16q22. 
By FISH, Scheuerpflug et al. (2001) mapped the human 
TRADD gene to chromosome 16q22. 

[3540] 

[3541] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3542] park, y. C; Ye, H.; Hsia, C; Segal, D.; Rich, R. L; Liou, H.- 
C; Myszka, D. C; Wu, H. : A novel mechanism of TRAF 
signaling revealed by structural and functional analyses of 
the TRADD- TRAF2 interaction. Cell 101: 777- 787, 2000. 



; and 

[3543] Scheuerpflug, C. C; Lichter, P.; Debatin, K.- M.; Mincheva, 
A. : Assignment of TRADD to human chromosome band 
16q22 by in situ hybridization. Cytogenet. Cell Genet. 92: 
347- 348, 2001. 

[3544] Further studies establishing the function and utilities of 
TRADD are found in John Hopkins OMIM database record 
ID 603500, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Winged-helix 
nude (WHN, Accession NP.003584.2) is another GAM40 
target gene, herein designated TARGET GENE. WHN BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by WHN, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of WHN BINDING 
SITE, designated SEQ ID:9862, to the nucleotide sequence 
of GAM40 RNA, herein designated GAM RNA, also desig- 
nated SEQID:396. 

[3545] Another function of GAM40 is therefore inhibition of 
Winged-helix nude (WHN, Accession NP_003584.2), a 
gene which plays a role in transcriptional regulation and 
therefore may be associated with T- cell immunodefi- 



ciency, the skin disorder congenital alopecia, and nail 
dystrophy. Accordingly, utilities of GAM40 include diag- 
nosis, prevention and treatment of T- cell immunodefi- 
ciency, the skin disorder congenital alopecia, and nail 
dystrophy., and of other diseases and clinical conditions 
associated with WHN. 

[3546] The function of WHN has been established by previous 
studies. In 2 sisters with T- cell immunodeficiency, con- 
genital alopecia, and nail dystrophy (OMIM Ref. No. 
601705), Frank et al. (1999) identified a homozygous 
nonsense mutation in the WHN gene. In mammals, whn 
expression occurs in epithelial cells of the thymus as well 
as specific cells of the hair follicle. In the human, WHN is 
expressed in the differentiating cells of the hair follicle 
precortex and the innermost cell layer of the outer root 
sheath. Expression in the thymus was not determine. 

[3547] Animal model experiments lend further support to the 
function of WHN. Mutations at the 'nude' locus of mice 
and rats disrupt normal hair growth and thymus develop- 
ment, causing nude mice and rats to be immune- defi- 
cient. Nehls et al. (1994) showed that a gene designated 
whn, located in the region of mouse chromosome 11 
known to contain the nude locus, encodes a new member 



of the winged- helix domain family of transcription fac- 
tors. The predicted protein is 648 amino acids long. The 
whn gene was disrupted on the mouse and rat nude alle- 
les. Mutant transcripts did not encode the characteristic 
DNA- binding domain, strongly suggesting that the whn 
gene is the nude gene. Mutations in winged- helix domain 
genes cause homeotic transformations in Drosophila and 
distort cell- fate decisions during vulval development in C. 
elegans. The whn gene was thus the first member of this 
class of genes to be implicated in a specific developmen- 
tal defect in vertebrates 

[3548] it is appreciated that the abovementioned animal model 
for WHN is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3549] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3550] Frank, J.; Pignata, C; Panteleyev, A. A.; Prowse, D. M.; 
Baden, H.; Weiner, L; Gaetaniello, L; Ahmad, W.; Pozzi, 
N.; Caerhalmi- Friedman, P. B.; Aita, V. M.; Uyttendaele, 
H.; Gordon, D.; Ott, J.; BrissetteJ. L; Christiano, A. M. : 
Exposing the human nude phenotype. Nature 398: 473- 



474, 1999. ; and 

[3551] Mehis, M.; Pfeifer, D.; Schorpp, M.; Hedrich, H.; Boehm, T. 
: New member of the winged- helix protein family dis- 
rupted in mouse and rat nude mutations. Nature 372: 
103- 107, 1994. 

[3552] Further studies establishing the function and utilities of 
WHN are found in John Hopkins OMIM database record ID 
600838, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Tyrosine 
3-monooxygenase/tryptophan 5-monooxygenase activa- 
tion protein, gamma polypeptide (YWHAG, Accession 
NP.036611.2) is another CAM40 target gene, herein des- 
ignated TARGET GENE. YWHAG BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by YWHAG, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of YWHAG BINDING SITE, desig- 
nated SEQ ID: 19676, to the nucleotide sequence of 
GAM40 RNA, herein designated GAM RNA, also designated 
SEQID:396. 

[3553] Another function of GAM40 is therefore inhibition of Ty- 
rosine 3-monooxygenase/tryptophan 5-monooxygenase 



activation protein, gamma polypeptide (YWHAG, Accession 
NP_036611.2), a gene which mediates mitogenic signals 
of PDGF in vascular smooth muscle cells. Accordingly, 
utilities of GAM40 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with YWHAG. 

[3554] The function of YWHAG has been established by previous 
studies. Members of the 14- 3- 3 protein family play an 
important role in signal transduction leading to mitosis 
and cellular proliferation (Morrison, 1994). For back- 
ground information on 14- 3- 3 proteins, see 113508. 
Autieri et al. (1995, 1996) found that rat 14- 3- 3- 
gamma (YWHAG) is upregulated in injured rat carotid ar- 
teries and that YWHAG mRNA is upregulated in cytokine- 
stimulated human vascular smooth muscle cells (VSMC). 
Using PCR primers based on the rat YWHAG sequence to 
screen human VSMC, Autieri and Carbone (1999) isolated 
a cDNA encoding YWHAG. The deduced 246- amino acid 
protein, which shares 98% sequence identity with the rat 
sequence, has preserved 14- 3- 3 family signature motifs, 
a predicted annexin motif, and several potential phospho- 
rylation sites but not the CDK2 (OMIM Ref. No. 116953) 
phosphorylation motif. By EST database searching, Horie 



et al. (1999) also obtained a cDNA encoding YWHAG, 
which they found to be 100% identical to the 247- amino 
acid rat sequence. Northern blot analysis revealed ubiqui- 
tous expression of a 3.8- kb YWHAG transcript that is rel- 
atively strong in brain, skeletal muscle, and heart but 
weak in peripheral blood leukocytes. By SDS- PAGE and 
autoradiographic analysis, Autieri and Carbone (1999) 
found that YWHAG is expressed and phosphorylated by 
activation with platelet- derived growth factor (OMIM Ref. 
No. 190040) and other activators of several isoforms of 
protein kinase C (PKC; e.g., 176960). Inhibitors of PKC 
block YWHAG phosphorylation. Western blot analysis 
showed that YWHAG interacts with PKC and with RAF1 
(OMIM Ref. No. 164760). 

[3555] 

[3556] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3557] Autieri, M. V.; Carbone, C.J. : 14- 3- 3- Gamma interacts 
with and is phosphorylated by multiple protein kinase C 
isoforms in PDGF- stimulated human vascular smooth 
muscle cells. DNA Cell Biol. 18: 555- 564, 1999. ; and 

[3558] Horie, M.; Suzuki, M.; Takahashi, E.; Tanigami, A. : 



Cloning, expression, and chromosomal mapping of the 
human 14- 3- 3gamma gene (YWHAG) to 7qll.23. Ge- 
nomics 60: 241- 243, 1999. 

[3559] Further studies establishing the function and utilities of 
YWHAG are found in John Hopkins OMIM database record 
ID 605356, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. ZNF408 
(Accession NP_079017.1) is another GAM40 target gene, 
herein designated TARGET GENE. ZNF408 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by ZNF408, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF408 BINDING 
SITE, designated SEQ ID: 14053, to the nucleotide se- 
quence of GAM40 RNA, herein designated GAM RNA, also 
designated SEQ ID:396. 

[3560] Another function of GAM40 is therefore inhibition of 

ZNF408 (Accession NP_079017.1) . Accordingly, utilities 
of GAM40 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZNF408. 

[3561] 

[3562] pig. 8 further provides a conceptual description of a novel 



bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 41 
(GAM41), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[3563] GAM41 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM41 was detected is described hereinabove 
with reference to Figs. 8-15. 

[3564] CAM41 gene, herein designated GAM GENE, and GAM41 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[3565] GAM41 gene encodes a GAM41 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM41 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM41 precursor RNA is designated SEQ ID: 13, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 13 is located at po- 
sition 66039675 relative to chromosome 5. 

[3566] GAM41 precursor RNA folds onto itself, forming GAM41 
folded precursor RNA, herein designated GAM FOLDED 



PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[3567] GAM41 precursor RNA folds onto itself, forming GAM41 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[3568] Nucleotide sequence of GAM41 precursor RNA, desig- 
nated SEQ-ID: 13, and a schematic representation of a 
predicted secondary folding of CAM41 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[3569] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM41 folded precursor RNA into GAM41 RNA, herein 



designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM41 RNA is designated SEQ 
ID:2 15, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[3570] GAM41 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM41 target 
RNA, herein designated GAM TARGET RNA. GAM41 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[3571] GAM41 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM41 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM41 
RNA is an accurate or a partial inversed-reversed se- 



quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM41 RNA may have a different number of target 
binding sites in untranslated regions of aGAM41 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[3572] The complementary binding of GAM41 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM41 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM41 target RNA into GAM41 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[3573] it is appreciated that GAM41 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM41 target genes. The mRNA of each one of this plu- 



rality of GAM41 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM41 RNA, 
herein designated GAM RNA, and which when bound by 
GAM41 RNA causes inhibition of translation of respective 
one or more GAM41 target proteins. 

t 3574 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM41 gene, herein designated GAM GENE, on one or 
more GAM41 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[3575] it is appreciated that specific functions and accordingly 



utilities of GAM41 correlate with, and may be deduced 
from, the identity of the target genes which GAM41 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[3576] 
[3577] 

[3578] AF3P21 (Accession NM_016453.1) is a GAM41 target 

gene, herein designated TARGET GENE. AF3P21 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by AF3P21, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of AF3P21 
BINDING SITE, designated SEQ ID:6543, to the nucleotide 
sequence of GAM41 RNA, herein designated GAM RNA, 
also designated SEQ ID:215. 

[3579] a function of GAM41 is therefore inhibition of AF3P21 

(Accession NM_016453.1), a gene which has an important 
role in stress fiber formation induced by active di- 
aphanous protein homolog 1 (drfl). and therefore is asso- 
ciated with Involved in therapy- related leukemia. Accord- 
ingly, utilities of GAM41 include diagnosis, prevention and 



treatment of Involved in therapy- related leukemia, and of 
other diseases and clinical conditions associated with 
AF3P21. 

[3580] The function of AF3P21 has been established by previous 
studies. Sano et al. (2000) identified the AF3p21 gene as a 
novel fusion partner of the MLL gene (OMIM Ref. No. 
159555) in a 23- year- old patient who developed ther- 
apy- related leukemia (AML, FAB M5b) with 
t(3;ll)(p21;q23). Hayakawa et al. (2001) further charac- 
terized the AF3p21 gene. AF3p21 encodes a nuclear pro- 
tein consisting of 722 amino acids with an SH3 domain, a 
proline- rich domain, and a bipartite nuclear localization 
signal. The protein's SH3 domain has high homology with 
that of FYN (OMIM Ref. No. 137025). Hayakawa et al. 
(2001) found that in DNA from the patient's leukemic 
cells, intron 6 of the MLL gene was fused at a point up- 
stream of exon 1 in the AF3p21 gene, and that the der(ll) 
chromosome formed an MLL- AF3p21 fusion transcript in 
leukemic cells, whereas the der(3) chromosome did not 
form any fusion transcript. Dot blot RNA analysis showed 
that the AF3p21 gene was expressed in all adult and em- 
bryonic human tissues examined, including bone marrow, 
brain, liver, thymus, lung, and skeletal muscle. Northern 



blot analysis of HeLa cell RNA detected a 3.5- kb tran- 
script. The protein has an apparent molecular weight of 
80 kD and is localized exclusively in the cell nucleus. 
These results suggested that AF3p21 protein plays a role 
in signal transduction in the nucleus. Hayakawa et al. 
(2001) determined that the AF3p21 gene on 3p21 is 19 kb 
long and consists of 13 exons. 

[3581] 

[3582] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3583] Hayakawa, A.; Matsuda, Y.; Daibata, M.; Nakamura, H.; 
Sano, K. : Genomic organization, tissue expression, and 
cellular localization of AF3p21, a fusion partner of MLL in 
therapy- related leukemia. Genes Chromosomes Cancer 
30: 364- 374, 2001. ; and 

[3584] Sano, K.; Hayakawa, A.; Piao, J.- H.; Kosaka, Y.; Nakamura, 
H. : Novel SH3 protein encoded by the AF3p21 gene is 
fused to the mixed lineage leukemia protein in a therapy- 
related leukemi. 

[3585] Further studies establishing the function and utilities of 
AF3P21 are found in John Hopkins OMIM database record 
ID 606671, and in cited publications listed in Table 5, 



which are hereby incorporated by refer- 
ence.Adaptor-related protein complex 2, alpha 1 subunit 
(AP2A1, Accession NM.014203.2) is another GAM41 tar- 
get gene, herein designated TARGET GENE. AP2A1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
AP2A1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of AP2A1 BINDING SITE, designated 
SEQ ID: 16866, to the nucleotide sequence of GAM41 RNA, 
herein designated GAM RNA, also designated SEQ ID:2 15. 

[3586] Another function of GAM41 is therefore inhibition of 
Adaptor-related protein complex 2, alpha 1 subunit 
(AP2A1, Accession NM_014203.2), a gene which plays a 
role in protein sorting in the late- golgi/trans- golgi net- 
work (tgn) and/or endosomes. Accordingly, utilities of 
GAM41 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AP2A1. 

[3587] The function of AP2A1 has been established by previous 
studies. Two separate AP2- alpha adaptor subunits of the 
clathrin coat assembly complex of the mouse were cloned 
by Robinson (1989). The alpha subunit is part of the so- 



called AP2 coat assembly protein complex (see OMIM Ref. 
No. 601024) which links clathrin (OMIM Ref. No. 118960) 
to receptors in the coated vesicles. The alpha adaptins are 
exclusively found in the endocytic coated vesicles. The 2 
mouse proteins are 84% identical. Huntingtin- interacting 
protein 1 (HIP1; 601767) is enriched in membrane- con- 
taining cell fractions and has been implicated in vesicle 
trafficking. It is a multidomain protein containing an epsin 
(OMIM Ref. No. 607262) N- terminal homology (ENTH) 
domain, a central coiled- coil- forming region, and a C- 
terminal actin- binding domain. Waelter et al. (2001) 
identified 3 HIP1- associated proteins, clathrin heavy 
chain (CLTC; 118955) and alpha- adaptin A and C. In vitro 
binding studies revealed that the central coiled- coil do- 
main of HIP1 is required for the interaction with clathrin, 
whereas DPF- like motifs located upstream to this domain 
are important for HIP1 binding to the C- terminal 'ap- 
pendage' domain of alpha- adaptin A and C. Expression of 
full- length HIP1 in mammalian cells resulted in a punc- 
tate cytoplasmic immunostaining characteristic of 
clathrin- coated vesicles. The authors hypothesized that 
HIP1 is an endocytic protein, the structural integrity of 
which may be crucial for maintenance of normal vesicle 



size in vivo. 



[3588] 

[3589] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[3590] Robinson, M. S. : Cloning of cDNAs encoding two related 

100- kD coated vesicle proteins (alpha- adaptins). J. Cell 

Biol. 108: 833- 42, 1989. ; and 
[3591] waelter, S.; Scherzinger, E.; Hasenbank, R.; Nordhoff, E.; 

Lurz, R.; Goehler, H.; Gauss, C; Sathasivam, K.; Bates, G. 

P.; Lehrach, H.; Wanker, E. E. : The huntingtin interacting 

protei. 

[3592] Further studies establishing the function and utilities of 
AP2A1 are found in John Hopkins OMIM database record 
ID 601026, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Calpain 1, 
(mu/i) large subunit (CAPN1, Accession NM_005186.2) is 
another GAM41 target gene, herein designated TARGET 
GENE. CAPN1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
CAPN1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of CAPN1 BINDING SITE, designated 
SEQ ID:3659, to the nucleotide sequence of GAM41 RNA, 
herein designated GAM RNA, also designated SEQ ID:2 15. 
[3593] Another function of GAM41 is therefore inhibition of Cal- 
pain 1, (mu/i) large subunit (CAPN1, Accession 
NM_005 186.2), a gene which is an intracellular protease 
that requires calcium for its catalytic activity. Accordingly, 
utilities of GAM41 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CAPN1. 

[3594] The function of CAPN1 has been established by previous 
studies. Calpain (calcium- dependent protease; EC 
3.4.22.17) is an intracellular protease that requires cal- 
cium for its catalytic activity. Two isozymes (CANP1 and 
CANP2), with different calcium requirements, have been 
identified. Both are heterodimers composed of L (large, 
catalytic, 80 kD) and S (small, regulatory, 30 kD) subunits. 
The isozymes share an identical S subunit (OMIM Ref. No. 
114170); differences arise from the L subunits (LI and 
L2). Using cDNA clones as probes, Ohno et al. (1989, 
1990) mapped the CANPL1 and CANPL2 genes as well as 
the CANPS gene and a gene for another protein, L3, that is 
homologous to the other 2 L subunits; they used a combi- 



nation of spot blot hybridization with sorted chromo- 
somes and Southern hybridization with human- mouse 
cell hybrid DNAs. In this way they were able to assign 
CANPL1 to chromosome 11; CANPL2 to chromosome 1; 
CANPL3 to chromosome 15; and CANPS to chromosome 
19. Courseaux et al. (1996) used a combination of meth- 
ods to refine maps of the approximately 5- Mb region of 
llql3 that includes MEN1 (OMIM Ref. No. 131100). They 
proposed the following gene order: cen- - PGA- - FTH1- 

- UGB- - AHNAK- - ROM1- - MDU1- - CHRM1- - COX8- 

- EMK1- - FKBP2- - PLCB3- - [PYGM, ZFM1]- - FAU- - 
CAPN1- - [MLK3, RE LA]- - FOSL1- - SEA- - CFL1- - tel. 

[3595] 

[3596] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3597] ohno, S.; Minoshima, S.; KudohJ.; Fukuyama, R.; Shimizu, 
Y.; Ohmi- Imajoh, S.; Shimizu, N.; Suzuki, K. : Four genes 
for the calpain family locate on four distinct human chro- 
mosomes. Cytogenet. Cell Genet. 53: 225- 229, 1990. ; 
and 

[3598] Courseaux, A.; Grosgeorge, J.; Gaudray, P.; Pannett, A. A. 
J.; Forbes, S. A.; Williamson, C; Bassett, D.; Thakker, R. V.; 



Teh, B. T.; Farnebo, F.; Shepherd, J.; Skogseid, B.; Larsson, 
C. 

[3599] Further studies establishing the function and utilities of 
CAPN1 are found in John Hopkins OMIM database record 
ID 114220, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Calsequestrin 
1 (fast-twitch, skeletal muscle) (CASQ1, Accession 
NM.001231.2) is another GAM41 target gene, herein des- 
ignated TARGET GENE. CASQ1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CASQ1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CASQ1 BINDING SITE, designated 
SEQ ID:4693, to the nucleotide sequence of GAM41 RNA, 
herein designated GAM RNA, also designated SEQ ID:215. 

[3600] Another function of GAM41 is therefore inhibition of 

Calsequestrin 1 (fast-twitch, skeletal muscle) (CASQ1, Ac- 
cession NM_001231.2), a gene which is a mitochondrial 
calcium- binding protein specific for fast- twitch muscle 
fibers. Accordingly, utilities of GAM41 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CASQ1. 



[3601] The function of CASQ1 has been established by previous 
studies. Calsequestrin, an acid glycoprotein located in the 
luminal space of the terminal cisternae of the sarcoplas- 
mic reticulum, binds calcium ion and is believed to func- 
tion as a storage protein for calcium. Comparison of the 
complete amino acid sequences of rabbit fast- twitch 
muscle calsequestrin and dog cardiac muscle calse- 
questrin, as derived from sequence cDNAs, indicate that 
these isoforms are clearly the products of different genes. 
The rabbit fast- twitch muscle calsequestrin has, in the 
mature protein, 367 amino acid residues. It is synthesized 
with a 28- residue N- terminal signal sequence that is 
cleaved off during synthesis. The gene in the rabbit has 
11 exons and spans approximately 14 kb of genomic 
DNA. Fujii et al. (1990) isolated a genomic clone for hu- 
man fast- twitch skeletal muscle calsequestrin and de- 
duced the amino acid sequence of the protein and the 
exon- intron boundaries of the gene from its sequence. 
They assigned the gene to human chromosome 1 through 
the use of a human- mouse somatic cell hybrid mapping 
panel. Like the rabbit gene, the human gene has 11 ex- 
ons, but 5 amino acids near the COOH terminus of the 
rabbit sequence are lacking in the human protein. By fluo- 



rescence in situ hybridization, Otsu et al. (1993) mapped 
the CASQ1 gene to lq21. Calmitine is a mitochondrial 
calcium- binding protein specific for fast- twitch muscle 
fibers. It is absent in patients with Duchenne and Becker 
types of muscular dystrophy and in dystrophic dy/dy 
mice. Bataille et al. (1994) cloned the human cDNA of 
calmitine. Sequence analysis demonstrated that it was 
identical to the low affinity but high capacity calcium- 
binding protein from the sarcoplasmic reticulum, calse- 
questrin. Calmitine represents the Ca(2+) reservoir of mi- 
tochondria; calsequestrin may play a similar role in the 
sarcoplasmic reticulum. 

[3602] 

[3603] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 3604 ] Fujii, J.; Willard, H. F.; MacLennan, D. H. : Characterization 
and localization to human chromosome 1 of human fast- 
twitch skeletal muscle calsequestrin gene. Somat. Cell 
Molec. Genet. 16: 185- 189, 1990. ; and 

[3605] Bataille, N.; Schmitt, N.; Aumercier- Maes, P.; Ollivier, B.; 
Lucas- Heron, B.; Lestienne, P. : Molecular cloning of hu- 
man calmitine, a mitochondrial calcium binding protein, 



reveals ident. 

[3606] Further studies establishing the function and utilities of 
CASQ1 are found in John Hopkins OMIM database record 
ID 114250, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chemokine 
(c-c motif) receptor 5 (CCR5, Accession NM_000579.1) is 
another GAM41 target gene, herein designated TARGET 
GENE. CCR5 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by CCR5, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CCR5 BINDING SITE, designated SEQID:8238, 
to the nucleotide sequence of GAM41 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:215. 

[3607] Another function of GAM41 is therefore inhibition of 
Chemokine (c-c motif) receptor 5 (CCR5, Accession 
NM_000579.1) . Accordingly, utilities of GAM41 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CCR5. 

[3608] FLJ22814 (Accession NM_024916.1) is another GAM41 
target gene, herein designated TARGET GENE. FLJ22814 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ22814, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22814 BINDING SITE, designated SEQ ID:2530, to the 
nucleotide sequence of GAM41 RNA, herein designated 
GAM RNA, also designated SEQ ID:215. 

[3609] Another function of GAM41 is therefore inhibition of 

FLJ22814 (Accession NM.024916.1) . Accordingly, utilities 
of GAM41 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22814. 

[3610] interleukin 11 (IL11, Accession NM.000641.2) is another 
GAM41 target gene, herein designated TARGET GENE. IL11 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by IL11, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of IL11 
BINDING SITE, designated SEQ ID:20064, to the nucleotide 
sequence of GAM41 RNA, herein designated GAM RNA, 
also designated SEQ ID:215. 

[361 1] Another function of GAM41 is therefore inhibition of In- 
terleukin 11 (IL11, Accession NM_000641.2), a gene which 



stimulates the proliferation of hematopoietic stem cells 
and megakaryocyte progenitor cells and induces 
megakaryocyte maturation. Accordingly, utilities of 
GAM41 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IL11. 
[3612] The function of IL11 has been established by previous 

studies. Paul et al. (1990) identified and cloned the gene 
for a new stromal cell- derived lymphopoietic and 
hematopoietic cytokine which they called interleukin- 11. 
The cDNA indicated a single reading frame of 597 nu- 
cleotides encoding a predicted 199- amino acid polypep- 
tide. The IL11 produced in COS- 1 cells showed an appar- 
ent molecular mass of about 23 kD. McKinley et al. (1992) 
determined that the genomic sequence is 7 kb long and 
consists of 5 exons and 4 introns. Biologic characteriza- 
tion indicated that in addition to stimulating plasmacy- 
toma proliferation, IL11 stimulates T- cell- dependent de- 
velopment of immunoglobulin- producing B cells and col- 
laborates with IL3 in supporting murine megakaryocyte 
colony formation (Paul et al., 1990). Du and Williams 
(1994) reviewed the pleiotropic effects of IL11 on 
hematopoietic cells. Yang- Feng et al. (1991) demon- 
strated by in situ hybridization that a cDNA for IL11 maps 



to 19ql3.3- ql3.4. Since translocations involving 19ql3 
occur in patients with acute lymphocytic leukemia, the 
IL11 gene may be implicated. Du and Williams (1997) re- 
viewed the molecular, cell biologic, and clinical aspects of 
interleukin- 11. 

[3613] 

[3614] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3615] d Uj x.; Williams, D. A. : Interleukin- 11: review of molecu- 
lar, cell biology, and clinical use. Blood 89: 3897- 3908, 
1997. ; and 

[3616] du, X. X.; Williams, D. A. : Interleukin- 11: a multifunc- 
tional growth factor derived from the hematopoietic mi- 
croenvironment. Blood 83: 2023- 2030, 1994. 

[3617] Further studies establishing the function and utilities of 
IL11 are found in John Hopkins OMIM database record ID 
147681, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. LOC143915 
(Accession ) is another GAM41 target gene, herein desig- 
nated TARGET GENE. LOC143915 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by LOC143915, corresponding to a target bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LOC143915 BINDING 
SITE, designated SEQ ID:15225, to the nucleotide se- 
quence of GAM41 RNA, herein designated GAM RNA, also 
designated SEQ ID:215. 

[3618] Another function of GAM41 is therefore inhibition of 

LOC143915 (Accession ) . Accordingly, utilities of GAM41 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC143915. 

[3619] LOC151720 (Accession XM.087279.6) is another GAM41 
target gene, herein designated TARGET GENE. LOC151720 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC151720, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151720 BINDING SITE, designated SEQ ID:17948, to 
the nucleotide sequence of GAM41 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:215. 

[3620] Another function of GAM41 is therefore inhibition of 

LOC151720 (Accession XM.087279.6) . Accordingly, utili- 
ties of GAM41 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC151720. 

[3621] LOC196463 (Accession NM.173542.1) is another GAM41 
target gene, herein designated TARGET GENE. LOC196463 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC196463, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196463 BINDING SITE, designated SEQ ID:1265, to 
the nucleotide sequence of GAM41 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:215. 

[3622] Another function of GAM41 is therefore inhibition of 

LOC196463 (Accession NM.173542.1) . Accordingly, utili- 
ties of GAM41 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196463. 

[3623] LOC200205 (Accession XM.114152.1) is another GAM41 
target gene, herein designated TARGET GENE. LOC200205 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200205, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC200205 BINDING SITE, designated SEQ ID:14178, to 
the nucleotide sequence of GAM41 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:215. 
[3624] Another function of GAM41 is therefore inhibition of 

LOC200205 (Accession XM_114152.1) . Accordingly, utili- 
ties of GAM41 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200205. 

[3625] Paired-like homeodomain transcription factor 3 (PITX3, 
Accession NM_005029.3) is another GAM41 target gene, 
herein designated TARGET GENE. PITX3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by PITX3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PITX3 BINDING SITE, 
designated SEQ ID:8284, to the nucleotide sequence of 
GAM41 RNA, herein designated GAM RNA, also designated 
SEQID:215. 

[3626] Another function of GAM41 is therefore inhibition of 

Paired-like homeodomain transcription factor 3 (PITX3, 
Accession NM_005029.3), a gene which may play a role in 



normal anterior- chamber and lens development, and 
therefore may be associated with Anterior segment mes- 
enchymal dysgenesis (asmd). Accordingly, utilities of 
GAM41 include diagnosis, prevention and treatment of 
Anterior segment mesenchymal dysgenesis (asmd)., and 
of other diseases and clinical conditions associated with 
PITX3. 

[3627] The function of PITX3 has been established by previous 
studies. The PITX3 gene is the human homolog of the 
mouse Pitx3 gene and is a member of the RIEG/PITX 
homeo box gene family. The protein encoded by PITX3 
shows 99% amino acid identity to the mouse Pitx3 protein, 
with 100% identity in the homeodomain and approxi- 
mately 70% overall identity to other members of this fam- 
ily. Semina et al. (1998) screened a collection of 80 DNA 
samples from individuals with various eye anomalies for 
mutations in the PITX3 gene. A mutation was identified in 
each of 2 unrelated patients. The 17- bp insertion in the 
3- prime end of the coding sequence, resulting in a 
frameshift (602669.0001), occurred in a patient with an- 
terior segment mesenchymal dysgenesis (ASMD; 107250) 
and cataracts; a G- to- A substitution in the 5- prime end 
of the gene, changing a codon for serine into a codon for 



asparagine (602669.0002), occurred in a patient with 
congenital cataracts. Each mutation cosegregated with the 
disease phenotype in families and was not found in up to 
300 control individuals studied. Further expression analy- 
sis of Pitx3 in the mouse supported a unique role in early 
ocular development, with later expression extending to 
the midbrain, tongue, incisors, sternum, vertebrae, and 
limbs. The findings strongly suggested the role of PITX3 
in ASMD and cataracts and provided new evidence of the 
contribution of the RIEG/PITX gene family to the develop- 
mental program underpinning normal eye formation. The 
PTX1 (OMIM Ref. No. 601542), PTX2 (OMIM Ref. No. 
602149), and PTX3 genes define a novel family of tran- 
scription factors, the PTX subfamily, within the paired- 
like class of homeodomain factors. In mice, Ptxl and Ptx2 
gene expression has been detected in the area of the pi- 
tuitary primordium and is maintained throughout devel- 
opment in the Rathke pouch and adult pituitary. Pelle- 
grini- Bouiller et al. (1999) characterized the expression 
of the PTX1, PTX2, and PTX3 genes in the normal human 
pituitary and in the different types of human pituitary 
adenomas. RT- PCR analysis detected no PTX3 expression 
in adult and fetal normal human pituitary, although a spe- 



cific band was readily amplified from fetal mesen- 
cephalon, a tissue known to express this gene. 
[3628] Animal model experiments lend further support to the 

function of PITX3. Mouse 'aphakia' (ak) is a recessive phe- 
notype that spontaneously occurs in the 129/Sv- SIJ strain 
and is characterized by small eyes that lack a lens. Semina 
et al. (1997) determined that the Pitx3 gene is expressed 
in the developing lens and maps to chromosome 19, close 
to ak in mouse. In further studies, Semina et al. (2000) did 
not detect by in situ hybridization Pitx3 transcripts in ak/ 
ak mice, either in the lens placode or at later develop- 
mental stages of the lens. Although no differences were 
previously found between ak/ak and wildtype sequences 
in the Pitx3 coding region, the authors identified a dele- 
tion of 652 bp located 2.5 kb upstream from the start 
point of the Pitx3 5- prime untranslated region sequence 
in ak/ak mice. The deletion cosegregated with the ak mu- 
tation and was not detected in 16 samples from 10 differ- 
ent mouse strains, including the founder strains. Analysis 
of the 652- bp region identified sequences similar to con- 
sensus binding sites for transcription factors AP2 (see 
OMIM Ref. No. 107580) and Maf (see OMIM Ref. No. 
177075) that were shown to play a critical role in lens de- 



termination. The authors concluded that the abnormal oc- 
ular development in the aphakia mouse is due to the 
deletion upstream of the Pitx3 gene. 

[3629] it is appreciated that the abovementioned animal model 
for PITX3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3630] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3631] Semina, E. V.; Ferrell, R. E.; Mintz- Hittner, H. A.; Bitoun, 
P.; Alward, W. L M.; Reiter, R. S.; Funkhauser, C; Daack- 
Hirsch, S.; Murray, J. C. : A novel homeobox gene PITX3 is 
mutated in families with autosomal- dominant cataracts 
and ASMD. Nature Genet. 19: 167- 170, 1998. ; and 

[3632] Semina, E. V.; Murray, J. C; Reiter, R.; Hrstka, R. F.; Graw, 
J. : Deletion in the promoter region and altered expression 
of Pitx3 homeobox gene in aphakia mice. Hum. Molec. 
Genet. 9:. 

[3633] Further studies establishing the function and utilities of 

PITX3 are found in John Hopkins OMIM database record ID 
602669, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.POLA2 (Accession 



NM_002689.2) is another GAM41 target gene, herein des- 
ignated TARGET GENE. POLA2 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by POLA2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of POLA2 BINDING SITE, designated 
SEQ ID: 16991, to the nucleotide sequence of GAM41 RNA, 
herein designated GAM RNA, also designated SEQ ID:2 15. 

[3634] Another function of GAM41 is therefore inhibition of 

POLA2 (Accession NM_002689.2) . Accordingly, utilities of 
GAM41 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with POLA2. 

[3635] SSH2 (Accession XM.290798.1) is another GAM41 target 
gene, herein designated TARGET GENE. SSH2 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of multiple transcripts of mRNA encoded by SSH2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SSH2 BINDING SITE, designated SEQID:8354, 
to the nucleotide sequence of GAM41 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:215. 



[3636] Another function of GAM41 is therefore inhibition of SSH2 
(Accession XM_290798.1) . Accordingly, utilities of 
GAM41 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SSH2. 

[3637] TRIAD3 (Accession NM_019011.3) is another GAM41 tar- 
get gene, herein designated TARGET GENE. TRIAD3 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by TRIAD3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TRIAD3 
BINDING SITE, designated SEQ ID:11583, to the nucleotide 
sequence of GAM41 RNA, herein designated GAM RNA, 
also designated SEQ ID:215. 

[3638] Another function of GAM41 is therefore inhibition of 

TRIAD3 (Accession NM_019011.3) . Accordingly, utilities 
of GAM41 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRIAD3. 

[3639] 

[3640] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 42 
(GAM42), which modulates expression of respective target 



genes thereof, the function and utility of which target 
genes is known in the art. 

[3641] GAM42 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM42 was detected is described hereinabove 
with reference to Figs. 8-15. 

[3642] GAM42 gene, herein designated GAM GENE, and GAM42 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[3643] GAM42 gene encodes a GAM42 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM42 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM42 precursor RNA is designated SEQ ID: 190, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3644] GAM42 precursor RNA folds onto itself, forming GAM42 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 



half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[3645] GAM42 precursor RNA folds onto itself, forming GAM42 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[3646] Nucleotide sequence of GAM42 precursor RNA, desig- 
nated SEQ-ID: 190, and a schematic representation of a 
predicted secondary folding of GAM42 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[3647] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM42 folded precursor RNA into GAM42 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 



an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM42 RNA is designated SEQ 
ID:224, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[3648] GAM42 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM42 target 
RNA, herein designated GAM TARGET RNA. GAM42 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 N untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[3649] GAM42 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM42 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM42 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 



that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM42 RNA may have a different number of target 
binding sites in untranslated regions of a GAM42 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[3650] The complementary binding of GAM42 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM42 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM42 target RNA into GAM42 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[3651] it is appreciated that GAM42 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM42 target genes. The mRNA of each one of this plu- 
rality of GAM42 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM42 RNA, 
herein designated GAM RNA, and which when bound by 



GAM42 RNA causes inhibition of translation of respective 
one or more GAM42 target proteins. 

[3652] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM42 gene, herein designated GAM GENE, on one or 
more GAM42 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[3653] it is appreciated that specific functions and accordingly 
utilities of GAM42 correlate with, and may be deduced 
from, the identity of the target genes which GAM42 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 



[3654] 
[3655] 

[3656] Cerebellar degeneration-related protein 2, 62kda (CDR2, 
Accession XM.071866.2) is a GAM42 target gene, herein 
designated TARGET GENE. CDR2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CDR2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CDR2 BINDING SITE, designated 
SEQ ID:4901, to the nucleotide sequence of GAM42 RNA, 
herein designated GAM RNA, also designated SEQ ID:224. 

[3657] a function of GAM42 is therefore inhibition of Cerebellar 
degeneration-related protein 2, 62kda (CDR2, Accession 
XM_071866.2), a gene which plays a role in cytokinesis, 
cell shape, and functions such as secretion and capping, 
and therefore may be associated with Paraneoplastic cere- 
bellar degeneration. Accordingly, utilities of GAM42 in- 
clude diagnosis, prevention and treatment of Paraneo- 
plastic cerebellar degeneration, and of other diseases and 
clinical conditions associated with CDR2. 

[3658] The function of CDR2 has been established by previous 



studies. Paraneoplastic cerebellar degeneration is an au- 
toimmune disorder associated with neoplasms of lung, 
ovary, breast, or Hodgkin disease. Patients with paraneo- 
plastic cerebellar degeneration carry a characteristic anti- 
body called anti- Yo. On Western blot analysis of Purkinje 
cells and tumor tissue, the anti- Yo sera react with at least 
2 antigens, a major species of 62 kD called CDR62 and a 
minor species of 34 kD called CDR34, where CDR means 
cerebellar degeneration- related. CDR34 is encoded by a 
gene on the X chromosome (CDR1; 302650). Furneaux et 
al. (1990) cloned and characterized the gene encoding 
CDR62, a leucine- zipper DNA- binding protein; see 
Fathallah- Shaykh et al. (1991). By a combination of study 
of rodent/human somatic cell hybrids and in situ hy- 
bridization, Gress et al. (1991, 1992) assigned the CDR2 
gene to 16pl3.1- pl2. The gene is positioned in an inter- 
val that contains 2 rare heritable fragile sites. Fletcher et 
al. (1997) determined the mouse chromosomal locations 
of 9 genes that encode 'onconeuronal antigens,' i.e., anti- 
gens that are expressed by systemic tumors and elicit an 
immune response that may develop into an autoimmune 
neuronal degeneration. One of these genes was the Cdr2 
gene, which they mapped to mouse chromosome 7 in a 



region of homology to 16pl3.1- pl2. 

[3659] 

[3660] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3661] Fathallah- Shaykh, H.; Wolf, S.; Wong, E.; Posner, J. B. : 
Cloning of a leucine- zipper protein recognized by the 
sera of patients with antibody- associated paraneoplastic 
cerebellar degeneration. Proc. Nat. Acad. Sci. 88: 3451- 
3454, 1991. ; and 

[3662] Furneaux, H. M.; Rosenblum, M. K.; Dalmau, J.; Wong, E.; 
Woodruff, P.; Graus, F.; Posner, J. B. : Selective expression 
of Purkinje- cell antigens in tumor tissue from patients 
with parane. 

[3663] Further studies establishing the function and utilities of 

CDR2 are found in John Hopkins OMIM database record ID 
117340, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. CDT1 (Accession 
NM_030928.2) is another GAM42 target gene, herein des- 
ignated TARGET GENE. CDT1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CDT1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CDT1 BINDING SITE, designated 
SEQ ID: 1061, to the nucleotide sequence of GAM42 RNA, 
herein designated GAM RNA, also designated SEQ ID:224. 

[3664] Another function of GAM42 is therefore inhibition of 

CDT1 (Accession NM_030928.2) . Accordingly, utilities of 
GAM42 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDT1. 

[3665] Fragile x mental retardation 2 (FMR2, Accession 

NM_002025.1) is another GAM42 target gene, herein des- 
ignated TARGET GENE. FMR2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by FMR2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FMR2 BINDING SITE, designated 
SEQ ID: 17857, to the nucleotide sequence of GAM42 RNA, 
herein designated GAM RNA, also designated SEQ ID:224. 

[3666] Another function of GAM42 is therefore inhibition of Frag- 
ile x mental retardation 2 (FMR2, Accession 
NM_002025.1) . Accordingly, utilities of GAM42 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FMR2. 



[3667] Fucosyltransferase 1 (galactoside 

2-alpha-l-fucosyltransferase, bombay phenotype in- 
cluded) (FUT1, Accession NM_000148.1) is another 
GAM42 target gene, herein designated TARGET GENE. 
FUT1 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by FUT1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FUT1 BINDING SITE, designated SEQ ID: 10946, to the nu- 
cleotide sequence of GAM42 RNA, herein designated GAM 
RNA, also designated SEQ ID:224. 

[3668] Another function of GAM42 is therefore inhibition of Fu- 
cosyltransferase 1 (galactoside 
2-alpha-l-fucosyltransferase, bombay phenotype in- 
cluded) (FUT1, Accession NM_000148.1) . Accordingly, 
utilities of GAM42 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with FUT1. 

[3669] Growth arrest and dna-damage-inducible, alpha 

(GADD45A, Accession NM_001924.2) is another GAM42 
target gene, herein designated TARGET GENE. GADD45A 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by GADD45A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GADD45A BINDING SITE, designated SEQ ID:510, to the 
nucleotide sequence of GAM42 RNA, herein designated 
GAM RNA, also designated SEQ ID:224. 
[3670] Another function of GAM42 is therefore inhibition of 
Growth arrest and dna-damage-inducible, alpha 
(GADD45A, Accession NM_001924.2) . Accordingly, utili- 
ties of GAM42 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GADD45A. 

[3671] HCGIV.9 (Accession NM_018985.1) is another GAM42 tar- 
get gene, herein designated TARGET GENE. HCGIV.9 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by HCGIV.9, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HCGIV.9 
BINDING SITE, designated SEQ ID:5331, to the nucleotide 
sequence of GAM42 RNA, herein designated GAM RNA, 
also designated SEQ ID:224. 



[3672] Another function of GAM42 is therefore inhibition of HC- 
GIV.9 (Accession NM_018985.1) . Accordingly, utilities of 
GAM42 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HCGIV.9. 

[3673] LOC123872 (Accession XM.058742.3) is another GAM42 
target gene, herein designated TARGET GENE. LOC123872 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of multiple transcripts of mRNA encoded 
by LOC123872, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC123872 BINDING SITE, desig- 
nated SEQ ID: 13097, to the nucleotide sequence of 
GAM42 RNA, herein designated GAM RNA, also designated 
SEQID:224. 

[3674] Another function of GAM42 is therefore inhibition of 

LOC123872 (Accession XM.058742.3) . Accordingly, utili- 
ties of GAM42 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC123872. 

[3675] LOC158427 (Accession NM_139246.2) is another GAM42 
target gene, herein designated TARGET GENE. LOC158427 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC158427, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158427 BINDING SITE, designated SEQ ID:11756, to 
the nucleotide sequence of GAM42 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:224. 
[3676] Another function of GAM42 is therefore inhibition of 

LOC158427 (Accession NM.139246.2) . Accordingly, utili- 
ties of GAM42 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158427. 

[3677] LOC197201 (Accession XM.113839.4) is another GAM42 
target gene, herein designated TARGET GENE. LOC197201 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC197201, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197201 BINDING SITE, designated SEQ ID:3966, to 
the nucleotide sequence of GAM42 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:224. 

[3678] Another function of GAM42 is therefore inhibition of 



LOC197201 (Accession XM_1 13839.4) . Accordingly, utili- 
ties of GAM42 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC197201. 

[3679] LOC203202 (Accession XM.038391.6) is another GAM42 
target gene, herein designated TARGET GENE. LOC203202 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC203202, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC203202 BINDING SITE, designated SEQ ID:4902, to 
the nucleotide sequence of GAM42 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:224. 

[3680] Another function of GAM42 is therefore inhibition of 

LOC203202 (Accession XM_038391.6) . Accordingly, utili- 
ties of GAM42 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC203202. 

[3681] LOC256830 (Accession ) is another GAM42 target gene, 
herein designated TARGET GENE. LOC256830 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC2 56830, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC256830 BINDING SITE, designated SEQ ID:18604, to 
the nucleotide sequence of GAM42 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:224. 

[3682] Another function of GAM42 is therefore inhibition of 

LOC256830 (Accession ) . Accordingly, utilities of GAM42 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC256830. 

[3683] Protein o-fucosyltransferase 1 (POFUT1, Accession 

NM.015352.1) is another GAM42 target gene, herein des- 
ignated TARGET GENE. POFUT1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by POFUT1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of PO- 
FUT1 BINDING SITE, designated SEQ ID:7440, to the nu- 
cleotide sequence of GAM42 RNA, herein designated GAM 
RNA, also designated SEQ ID:224. 

[3684] Another function of GAM42 is therefore inhibition of Pro- 
tein o-fucosyltransferase 1 (POFUT1, Accession 



NM_015352.1) . Accordingly, utilities of GAM42 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with POFUT1. 

[3685] Swi/snf related, matrix associated, actin dependent regu- 
lator of chromatin, subfamily d, member 1 (SMARCD1, Ac- 
cession NM_139071.1) is another GAM42 target gene, 
herein designated TARGET GENE. SMARCD1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by 
SMARCD1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SMARCD1 BINDING SITE, designated 
SEQ ID:9206, to the nucleotide sequence of GAM42 RNA, 
herein designated GAM RNA, also designated SEQ ID:224. 

[3686] Another function of GAM42 is therefore inhibition of Swi/ 
snf related, matrix associated, actin dependent regulator 
of chromatin, subfamily d, member 1 (SMARCD1, Acces- 
sion NM_139071.1), a gene which is involved in chromatin 
assembly and remodeling. Accordingly, utilities of GAM42 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SMARCD1. 

[3687] The function of SMARCD1 has been established by previ- 



ous studies. Chromatin is actively remodeled during de- 
velopment. Chromatin remodeling of certain genes ap- 
pears to precede their transcriptional activation. In yeast, 
the multisubunit SWI/SNF complex is thought to be re- 
sponsible for chromatin remodeling. Wang et al. (1996) 
isolated an analogous SWI/SNF complex from the human 
YT cell line. They found that the resultant complexes are 
composed of 9 to 12 polypeptides, which they termed 
BAFs (for BRG1- associated factors). Wang et al. (1996) 
isolated the BAF60a subunit, which encodes a polypeptide 
of 435 amino acids and is homologous to the yeast SWP73 
gene. The authors used BAF60a as a probe to isolate 2 
closely related homologs, BAF60b (OMIM Ref. No. 601736) 
and BAF60c (OMIM Ref. No. 601737). By PCR of a somatic 
cell hybrid panel and radiation hybrid analysis, Ring et al. 
(1998) mapped the SMARCD1 gene to chromosome 
12ql3- ql4. 

[3688] 

[3689] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3690] Ringj H . Z.; Vameghi- Meyers, V.; Wang, W.; Crabtree, G. 
R.; Francke, U. : Five SWI/SNF- related, matrix- associ- 



ated, actin- dependent regulator of chromatin (SMARC) 
genes are dispersed in the human genome. Genomics 51: 
140- 143, 1998. ; and 

[3691] wang, W.; Xue, Y.; Zhou, S.; Kuo, A.; Cairns, B. R.; Crab- 
tree, G. R. : Diversity and specialization of mammalian 
SWI/SNF complexes. Genes Dev. 10: 2117- 2130, 1996. 

[3692] Further studies establishing the function and utilities of 
SMARCD1 are found in John Hopkins OMIM database 
record ID 601735, and in cited publications listed in Table 
5, which are hereby incorporated by reference. 

[3693] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 43 
(GAM43), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[3694] GAM43 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM43 was detected is described hereinabove 
with reference to Figs. 8-15. 

[3695] GAM43 gene, herein designated GAM GENE, and GAM43 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 



[3696] GAM43 gene encodes a GAM43 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM43 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM43 precursor RNA is designated SEQ ID:95, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[3697] GAM43 precursor RNA folds onto itself, forming GAM43 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this " hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[3698] GAM43 precursor RNA folds onto itself, forming GAM43 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 



half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[3699] Nucleotide sequence of GAM43 precursor RNA, desig- 
nated SEQ-ID: 95, and a schematic representation of a 
predicted secondary folding of GAM43 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[3700] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM43 folded precursor RNA into GAM43 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM43 RNA is designated SEQ 
ID:234, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[3701] GAM43 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM43 target 
RNA, herein designated GAM TARGET RNA. GAM43 target 



RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5^ untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[3702] GAM43 RNA, herein designated GAM RNA, binds comple- 
mentary to one or more target binding sites located in 
untranslated regions of GAM43 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM43 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM43 RNA may have a different number of target 
binding sites in untranslated regions of a GAM43 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[3703] The complementary binding of GAM43 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM43 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM43 target RNA into GAM43 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

t 3704 ] It is appreciated that GAM43 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM43 target genes. The mRNA of each one of this plu- 
rality of GAM43 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM43 RNA, 
herein designated GAM RNA, and which when bound by 
GAM43 RNA causes inhibition of translation of respective 
one or more GAM43 target proteins. 

[3705] it i S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM43 gene, herein designated GAM GENE, on one or 
more GAM43 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 



ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[3706] it is appreciated that specific functions and accordingly 
utilities of GAM43 correlate with, and may be deduced 
from, the identity of the target genes which GAM43 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[3707] 
[3708] 

[3709] myle (Accession NM.014015.2) is a GAM43 target gene, 
herein designated TARGET GENE. MYLE BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by MYLE, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 



ity of the nucleotide sequences of MYLE BINDING SITE, 
designated SEQ ID: 19493, to the nucleotide sequence of 
GAM43 RNA, herein designated GAM RNA, also designated 
SEQID:234. 

[3 71 °] A function of GAM43 is therefore inhibition of MYLE 
(Accession NM.014015.2) . Accordingly, utilities of 
GAM43 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MYLE. 

[3 711 ] NRF (Accession NM.017544.1) is another GAM43 target 
gene, herein designated TARGET GENE. NRF BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by NRF, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NRF BINDING 
SITE, designated SEQ ID: 18272, to the nucleotide se- 
quence of GAM43 RNA, herein designated GAM RNA, also 
designated SEQ ID:234. 

[3712] Another function of GAM43 is therefore inhibition of NRF 
(Accession NM_017544.1) . Accordingly, utilities of 
GAM43 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NRF. 

[3713] 



[3714] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 44 
(GAM44), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[3715] GAM44 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM44 was detected is described hereinabove 
with reference to Figs. 8-15. 

[3716] GAM44 gene, herein designated GAM GENE, and GAM44 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

t 3717 ] GAM44 gene encodes a GAM44 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM44 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM44 precursor RNA is designated SEQ ID: 188, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 188 is located at 
position 48222381 relative to chromosome 11. 

[3718] GAM44 precursor RNA folds onto itself, forming GAM44 



folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[3719] GAM44 precursor RNA folds onto itself, forming GAM44 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this " hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[3720] Nucleotide sequence of GAM44 precursor RNA, desig- 
nated SEQ-ID: 188, and a schematic representation of a 
predicted secondary folding of GAM44 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[3721] A n enzyme complex designated DICER COMPLEX, x dices x 



the GAM44 folded precursor RNA into GAM44 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: A) 
nucleotide sequence of GAM44 RNA is designated SEQ 
ID:287, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[3722] GAM44 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM44 target 
RNA, herein designated GAM TARGET RNA. GAM44 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[3723] GAM44 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM44 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM44 



RNA is an accurate or a partial inversed- reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM44 RNA may have a different number of target 
binding sites in untranslated regions of a GAM44 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[3724] The complementary binding of GAM44 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM44 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM44 target RNA into GAM44 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[3725] it is appreciated that GAM44 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 



GAM44 target genes. The mRNA of each one of this plu- 
rality of GAM44 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM44 RNA, 
herein designated GAM RNA, and which when bound by 
GAM44 RNA causes inhibition of translation of respective 
one or more GAM44 target proteins. 
t 3726 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM44 gene, herein designated GAM GENE, on one or 
more GAM44 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 



[3727] it j S appreciated that specific functions and accordingly 
utilities of GAM44 correlate with, and may be deduced 
from, the identity of the target genes which GAM44 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[3728] 
[3729] 

[3730] Angiotensin i converting enzyme (peptidyl-dipeptidase a) 
1 (ACE, Accession NP.690044.1) is a GAM44 target gene, 
herein designated TARGET GENE. ACE BINDING SITE is a 
target binding site found in the 3' untranslated region of 
multiple transcripts of mRNA encoded by ACE, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ACE BINDING SITE, designated SEQ ID:2830, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[3731] a function of GAM44 is therefore inhibition of Angiotensin 
i converting enzyme (peptidyl-dipeptidase a) 1 (ACE, Ac- 
cession NP_690044.1), a gene which Angiotensin I- con- 
verting enzyme (dipeptidyl carboxypeptidase 1). Accord- 



ingly, utilities of GAM44 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ACE. 

[3732] The function of ACE has been established by previous 

studies. Angiotensin I- converting enzyme (EC 3.4.15.1), 
or kininase II, is a dipeptidyl carboxypeptidase that plays 
an important role in blood pressure regulation and elec- 
trolyte balance by hydrolyzing angiotensin I into an- 
giotensin II, a potent vasopressor, and aldosterone- stim- 
ulating peptide. The enzyme is also able to inactivate 
bradykinin, a potent vasodilator. Howard et al. (1990) 
found that the testis- specific form of ACE has its own 
promoter within intron 12, is encoded by the 3- prime re- 
gion of the gene, and is found only in postmeiotic sper- 
matogenic cells and sperm. Exner et al. (2001) focused on 
the fact that black patients with heart failure have a 
poorer prognosis than white patients and performed a 
study comparing racial groups. 

[3733] 

[3734] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3735] Howard, T. E.; Shai, S. Y.; Langford, K. C; Martin, B. M.; 



Bernstein, K. E. : Transcription of testicular angiotensin- 
converting enzyme (ACE) is initiated within the 12th intron 
of the somatic ACE gene. Molec. Cell. Biol. 10: 4294- 
4302, 1990. ; and 

[3736] Exner, D. V.; Dries, D. L; Domanski, M. J.; Cohn, J. N. : 

Lesser response to angiotensin- converting- enzyme in- 
hibitor therapy in black as compared with white patients 
with left ventricu. 

[3737] Further studies establishing the function and utilities of 
ACE are found in John Hopkins OMIM database record ID 
106180, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.ANP32E (Accession 
NP_112182.1) is another CAM44 target gene, herein des- 
ignated TARGET GENE. ANP32E BINDING SITE1 and 
ANP32E BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by ANP32E, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ANP32E BINDING SITE1 and ANP32E BINDING SITE2, des- 
ignated SEQ ID:16172 and SEQ ID:11390 respectively, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 



[3738] Another function of GAM44 is therefore inhibition of 

ANP32E (Accession NP_112182.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ANP32E. 

[3739] Adaptor-related protein complex 3, mu 2 subunit (AP3M2, 
Accession NP_006794.1) is another GAM44 target gene, 
herein designated TARGET GENE. AP3M2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by AP3M2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of AP3M2 BINDING 
SITE, designated SEQ ID:17766, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[3740] Another function of GAM44 is therefore inhibition of 

Adaptor-related protein complex 3, mu 2 subunit (AP3M2, 
Accession NP_006794.1) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with AP3M2. 

[3741] Rho guanine nucleotide exchange factor (gef) 12 

(ARHGEF12, Accession NP_056128.1) is another GAM44 
target gene, herein designated TARGET GENE. ARHGEF12 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded byARHGEF12, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ARHGEF12 BINDING SITE, designated SEQ ID:6308, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3742] Another function of GAM44 is therefore inhibition of Rho 
guanine nucleotide exchange factor (gef) 12 (ARHGEF12, 
Accession NP.056128.1) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ARHGEF12. 

[3743] Aspartate beta- hydroxylase (ASPH, Accession 

NP_064549.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. ASPH BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ASPH, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ASPH 
BINDING SITE, designated SEQ ID:11418, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 



also designated SEQ ID:287. 

[3744] Another function of GAM44 is therefore inhibition of As- 
partate beta- hydroxylase (ASPH, Accession NP_064549.1), 
a gene which specifically hydroxylates the beta carbon of 
aspartic acid or asparagine residues in certain epidermal 
growth factor (EGF)- like domains of a number of pro- 
teins. Accordingly, utilities of GAM44 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with ASPH. 

[3745] The function of ASPH has been established by previous 
studies. In hepatocellular carcinoma (HCC; 114550), one 
of the most prevalent tumors in the world which occurs 
with especially high frequency in sub- Saharan Africa and 
the Far East, a specific antigen is highly expressed; it is 
highly expressed also in cholangiocarcinomas. Lavaissiere 
et al. (1996) reported cDNA cloning of the human gene 
encoding this antigen, aspartyl(asparaginyl)- beta- hy- 
droxylase (symbolized HAAH by them), and demonstrated 
that in these tumor lines it is expressed in an enzymati- 
cally active form. The gene encodes a deduced 744- 
amino acid polypeptide with high homology (81%) to the 
bovine gene Qia et al., 1992). Lavaissiere et al. (1996) 
found that their cDNA human sequence was 99% homolo- 



gous to the sequence for ASPH reported by Korioth et al. 
(1994), differing only at amino acid residues 565 (tyr to 
ile), 575 (trp- trp- thr to cys- gly), 585 (asp to gin), and 
709 (arg to lys). They noted also a silent TCG- to- TCA 
transition at peptide residue 161. Lavaissiere et al. (1996) 
speculated about the possible relationship of the malig- 
nant phenotype of regulated aspartyl/asparaginyl- beta- 
hydroxylation in EGF- like domains of proteins such as the 
mammalian Notch homologs (e.g., 190198, 600275, and 
600276), which are known to be involved in cell differen- 
tiation and whose cytoplasmic domains have been shown 
to be oncogenic. By screening a heart cDNA library, fol- 
lowed by RT- PCR, Lim et al. (2000) isolated cDNAs en- 
coding the 225- amino acid junctin protein and a 210- 
amino acid isoform. The authors noted that a 73- residue 
stretch in junctin has a completely matched region in the 
ASPH protein. Southern blot analysis indicated that junctin 
and ASPH exist as a single- copy gene. Northern blot 
analysis revealed expression of 3.0- and 4.2- kb tran- 
scripts in cardiac and skeletal muscle; expression was 
higher in skeletal muscle. SDS- PACE analysis of the 
translated cDNAs showed expression of 26- and 28- kD 
proteins. By screening a skeletal muscle cDNA library with 



a dog junctin probe, Treves et al. (2000) identified cDNAs 
encoding human junctin and junctate. Sequence analysis 
predicted that junctate, a 299- amino acid protein, shares 
the first 93 amino acids of the long isoform of junctin 
(and, partially, of ASPH), whereas its 64 C- terminal 
residues are identical to the central region of ASPH. 
Northern blot analysis detected a 2.6- kb transcript in 
heart, brain, pancreas, placenta, lung, liver, kidney, and 
skeletal muscle; highest levels were in heart, brain, and 
pancreas, and lowest levels were in skeletal muscle. In 
contrast, junctin was expressed only in cardiac and skele- 
tal muscle. Southern blot and PCR analyses indicated that 
ASPH, junctin, and junctate are splice variants of the same 
gene; ASPH uses exons 1, 3, 5, and 8 through 16, whereas 
junctin uses exons 2, 3, 5, and 6, and junctate uses exons 
2 through 5 and 8 through 16. Fluorescence microscopy 
showed junctate expression in sarco(endo)plasmic reticu- 
lum membranes. Immunoblot analysis indicated that junc- 
tate is expressed as a 32- kD protein in kidney micro- 
somes. Binding analysis determined that junctate binds 
calcium with high capacity and moderate affinity. 

[3746] 

[3747] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3748] Lavaissiere, L.; Jia, S.; Nishiyama, M.; de la Monte, S.; 

Stern, A. M.; Wands, J. R.; Friedman, P. A. : Overexpression 
of human aspartyl(asparaginyl)- beta- hydroxylase in 
hepatocellular carcinoma and cholangiocarcinoma. J. Clin. 
Invest. 98: 1313- 1323, 1996. ; and 

[3749] Treves, S.; Feriotto, C; Moccagatta, L; Gambari, R.; 

Zorzato, F. : Molecular cloning, expression, functional 
characterization, chromosomal localization, and gene 
structure of junctate. 

[3750] Further studies establishing the function and utilities of 
ASPH are found in John Hopkins OMIM database record ID 
600582, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Aspartate beta- 
hydroxylase (ASPH, Accession NP_115856.1) is another 
GAM44 target gene, herein designated TARGET GENE. 
ASPH BINDING SITE is a target binding site found in the 3^ 
untranslated region of multiple transcripts of mRNA en- 
coded by ASPH, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ASPH BINDING SITE, designated 



SEQ ID:11418, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[3751] Another function of GAM44 is therefore inhibition of As- 
partate beta-hydroxylase (ASPH, Accession NP_1 15856.1), 
a gene which specifically hydroxylates the beta carbon of 
aspartic acid or asparagine residues in certain epidermal 
growth factor (EGF)- like domains of a number of pro- 
teins. Accordingly, utilities of GAM44 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with ASPH. 

[3752] The function of ASPH has been established by previous 
studies. In hepatocellular carcinoma (HCC; 114550), one 
of the most prevalent tumors in the world which occurs 
with especially high frequency in sub- Saharan Africa and 
the Far East, a specific antigen is highly expressed; it is 
highly expressed also in cholangiocarcinomas. Lavaissiere 
et al. (1996) reported cDNA cloning of the human gene 
encoding this antigen, aspartyl(asparaginyl)- beta- hy- 
droxylase (symbolized HAAH by them), and demonstrated 
that in these tumor lines it is expressed in an enzymati- 
cally active form. The gene encodes a deduced 744- 
amino acid polypeptide with high homology (81%) to the 
bovine gene Qia et al., 1992). Lavaissiere et al. (1996) 



found that their cDNA human sequence was 99% homolo- 
gous to the sequence for ASPH reported by Korioth et al. 
(1994), differing only at amino acid residues 565 (tyr to 
ile), 575 (trp- trp- thr to cys- gly), 585 (asp to gin), and 
709 (arg to lys). They noted also a silent TCG- to- TCA 
transition at peptide residue 161. Lavaissiere et al. (1996) 
speculated about the possible relationship of the malig- 
nant phenotype of regulated aspartyl/asparaginyl- beta- 
hydroxylation in EGF- like domains of proteins such as the 
mammalian Notch homologs (e.g., 190198, 600275, and 
600276), which are known to be involved in cell differen- 
tiation and whose cytoplasmic domains have been shown 
to be oncogenic. By screening a heart cDNA library, fol- 
lowed by RT- PCR, Lim et al. (2000) isolated cDNAs en- 
coding the 225- amino acid junctin protein and a 210- 
amino acid isoform. The authors noted that a 73- residue 
stretch in junctin has a completely matched region in the 
ASPH protein. Southern blot analysis indicated that junctin 
and ASPH exist as a single- copy gene. Northern blot 
analysis revealed expression of 3.0- and 4.2- kb tran- 
scripts in cardiac and skeletal muscle; expression was 
higher in skeletal muscle. SDS- PAGE analysis of the 
translated cDNAs showed expression of 26- and 28- kD 



proteins. By screening a skeletal muscle cDNA library with 
a dog junctin probe, Treves et al. (2000) identified cDNAs 
encoding human junctin and junctate. Sequence analysis 
predicted that junctate, a 299- amino acid protein, shares 
the first 93 amino acids of the long isoform of junctin 
(and, partially, of ASPH), whereas its 64 C- terminal 
residues are identical to the central region of ASPH. 
Northern blot analysis detected a 2.6- kb transcript in 
heart, brain, pancreas, placenta, lung, liver, kidney, and 
skeletal muscle; highest levels were in heart, brain, and 
pancreas, and lowest levels were in skeletal muscle. In 
contrast, junctin was expressed only in cardiac and skele- 
tal muscle. Southern blot and PCR analyses indicated that 
ASPH, junctin, and junctate are splice variants of the same 
gene; ASPH uses exons 1, 3, 5, and 8 through 16, whereas 
junctin uses exons 2, 3, 5, and 6, and junctate uses exons 
2 through 5 and 8 through 16. Fluorescence microscopy 
showed junctate expression in sarco(endo)plasmic reticu- 
lum membranes. Immunoblot analysis indicated that junc- 
tate is expressed as a 32- kD protein in kidney micro- 
somes. Binding analysis determined that junctate binds 
calcium with high capacity and moderate affinity. 

[3753] 



[3754] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3755] Lavaissiere, L; Jia, S.; Nishiyama, M.; de la Monte, S.; 

Stern, A. M.; Wands, J. R.; Friedman, P. A. : Overexpression 
of human aspartyl(asparaginyl)- beta- hydroxylase in 
hepatocellular carcinoma and cholangiocarcinoma. J. Clin. 
Invest. 98: 1313- 1323, 1996. ; and 

[3756] Treves, S.; Feriotto, C; Moccagatta, L; Gambari, R.; 

Zorzato, F. : Molecular cloning, expression, functional 
characterization, chromosomal localization, and gene 
structure of junctate. 

[3757] Further studies establishing the function and utilities of 
ASPH are found in John Hopkins OMIM database record ID 
600582, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Atpase, na+/k+ 
transporting, beta 3 polypeptide (ATP1B3, Accession 
NP_001670.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. ATP1B3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ATP1B3, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 



the nucleotide sequences of ATP1B3 BINDING SITE, desig- 
nated SEQ ID:9521, to the nucleotide sequence of GAM44 
RNA, herein designated GAM RNA, also designated SEQ 
ID:287. 

[3758] Another function of GAM44 is therefore inhibition of At- 
pase, na+/k+ transporting, beta 3 polypeptide (ATP1B3, 
Accession NP_001670.1) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ATP1B3. 

[3759] Atpase, ca++ transporting, type 2c, member 1 (ATP2C1, 
Accession NP_055197.1) is another GAM44 target gene, 
herein designated TARGET GENE. ATP2C1 BINDING SITE is 
a target binding site found in the 3 N untranslated region 
of mRNA encoded by ATP2C1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ATP2C1 BINDING 
SITE, designated SEQ ID:9108, to the nucleotide sequence 
of GAM44 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:287. 

[3760] Another function of GAM44 is therefore inhibition of At- 
pase, ca++ transporting, type 2c, member 1 (ATP2C1, Ac- 
cession NP_055197.1) . Accordingly, utilities of GAM44 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ATP2C1. 

[3761] Btb and cnc homology 1, basic leucine zipper transcrip- 
tion factor 2 (BACH 2, Accession NP_068585.1) is another 
GAM44 target gene, herein designated TARGET GENE. 
BACH 2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by BACH2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of BACH 2 BINDING SITE, designated SEQ ID: 13836, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3762] Another function of GAM44 is therefore inhibition of Btb 
and cnc homology 1, basic leucine zipper transcription 
factor 2 (BACH 2, Accession NP_068585.1), a gene which 
acts as repressor or activator, binds to maf recognition el- 
ements and therefore may be associated with Non- 
hodgkin lymphoma. Accordingly, utilities of GAM44 in- 
clude diagnosis, prevention and treatment of Non- 
hodgkin lymphoma, and of other diseases and clinical 
conditions associated with BACH2. 

[3763] The function of BACH2 has been established by previous 



studies. By screening a K562 erythroleukemia cell line 
with mouse Bach2 cDNA as the probe, Sasaki et al. (2000) 
isolated a cDNA encoding BACH 2. The deduced 841- 
amino acid protein is 89.5% identical to mouse Bach2, 
with 97% identity shared in the BTB and bZip functional 
domains and 94% identity shared in the serine- rich re- 
gion. Northern blot analysis revealed expression of an ap- 
proximately 11.0- kb BACH2 transcript restricted to thy- 
mus, spleen, and leukocytes; low levels were also detected 
in small intestine and brain. Sasaki et al. (2000) found 
mRNA and protein expression primarily in B- lymphoid 
rather than other hematopoietic cell lines. RT- PCR analy- 
sis showed that BACH2, like mouse Bach2, is expressed in 
primary B cells at the progenitor, precursor, immature, 
and mature B- cell stages. Mouse Bach2 is not expressed 
in plasma cells (Muto et al., 1998). Gel shift analysis 
showed that when overexpressed, BACH2 binds to MAF 
recognition elements (MARE). Overexpression also re- 
sulted in a loss of clonogenic activity. Southern blot anal- 
ysis determined that BACH2 is a single- copy gene. 
BACH2/CA- 1 microsatellite analysis indicated that loss of 
heterozygosity occurred in 5 of 25 non- Hodgkin lym- 
phoma (OMIM Ref. No. 605027) patients. 



[3764] 

[3765] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3766] Sasaki, S.; Ito, E.; Toki, T.; Maekawa, T.; Kanezaki, R.; 

Umenai, T.; Muto, A.; Nagai, H.; Kinoshita, T.; Yamamoto, 
M.; Inazawa, J.; Taketo, M. M.; Nakahata, T.; Igarashi, K.; 
Yokoyama, M. : Cloning and expression of human B cell- 
specific transcription factor BACH2 mapped to chromo- 
some 6ql5. Oncogene 19: 3739- 3749, 2000. ; and 

[ 37 67] Muto, A.; Hoshino, H.; Madisen, L; Yanai, N.; Obinata, M.; 
Karasuyama, H.; Hayashi, N.; Nakauchi, H.; Yamamoto, M.; 
Groudine, M.; Igarashi, K. : Identification of Bach2 as a B- 
cell- spe. 

[3768] Further studies establishing the function and utilities of 
BACH2 are found in John Hopkins OMIM database record 
ID 605394, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. BHC80 
(Accession NP_057705.2) is another GAM44 target gene, 
herein designated TARGET GENE. BHC80 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by BHC80, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BHC80 BINDING 
SITE, designated SEQ ID:7380, to the nucleotide sequence 
of GAM44 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:287. 

[3769] Another function of GAM44 is therefore inhibition of 

BHC80 (Accession NP_057705.2) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BHC80. 

[3 77 0] C14orf24 (Accession NP.775878.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. C14orf24 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by C14orf24, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orf24 BINDING SITE, designated SEQ ID:831, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3771] Another function of GAM44 is therefore inhibition of 

C14orf24 (Accession NP_775878.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C14orf24. 



[3 772 ] C14orf39 (Accession NP_777638.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. C14orf39 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by C14orf39, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orf39 BINDING SITE, designated SEQ ID: 10766, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3773] Another function of GAM44 is therefore inhibition of 

C14orf39 (Accession NP_777638.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C14orf39. 

[3774] ci4orf78 (Accession XP.290629.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. C14orf78 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by C14orf78, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orf78 BINDING SITE, designated SEQ ID:11042, to the 
nucleotide sequence of GAM44 RNA, herein designated 



GAM RNA, also designated SEQ ID:287. 

[3775] Another function of GAM44 is therefore inhibition of 

C14orf78 (Accession XP_290629.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C14orf78. 

[3776] Chromosome 21 open reading frame 55 (C21orf55, Ac- 
cession NP_060303.1) is another GAM44 target gene, 
herein designated TARGET GENE. C21orf55 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by C21orf55, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C21orf55 
BINDING SITE, designated SEQ ID:15819, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[3777] Another function of GAM44 is therefore inhibition of 

Chromosome 21 open reading frame 55 (C21orf55, Ac- 
cession NP_060303.1) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C21orf55. 

[3778] Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_115761.1) is another GAM44 target gene, herein des- 



ignated TARGET GENE. C5orf4 BINDING SITE1 and C5orf4 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
C5orf4, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C5orf4 BINDING SITE1 and C5orf4 
BINDING SITE2, designated SEQ ID:2131 and SEQ ID:16902 
respectively, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[3779] Another function of GAM44 is therefore inhibition of 

Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_115761.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C5orf4. 

[3780] Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_115761.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. C5orf4 BINDING SITE1 and C5orf4 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
C5orf4, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of C5orf4 BINDING SITE1 and C5orf4 
BINDING SITE2, designated SEQ ID: 16902 and SEQ 
ID: 18232 respectively, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[3781] Another function of GAM44 is therefore inhibition of 

Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_115761.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C5orf4. 

[3782] Cholecystokinin b receptor (CCKBR, Accession 

NP_795344.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. CCKBR BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CCKBR, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CCKBR BINDING SITE, designated SEQ ID:6458, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[3783] Another function of GAM44 is therefore inhibition of 
Cholecystokinin b receptor (CCKBR, Accession 



NP_795344.1), a gene which bonds cholecystokinin, regu- 
lates emotion and gastric acid secretion. Accordingly, util- 
ities of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CCKBR. 

[3784] The function of CCKBR has been established by previous 
studies. The cholecystokinin (CCK) family of peptides (see 
OMIM Ref. No. 118440) and their receptors are widely dis- 
tributed throughout the central nervous system and gas- 
trointestinal tract. The receptors can be divided into 2 
subtypes on the basis of their affinity for nonsulfated 
analogs of CCK. Type A receptors, which have a high 
affinity only for sulfated CCK- 8, are found principally in 
the gastrointestinal tract and select areas of the CNS, 
while type B (gastrin) receptors, having a high affinity for 
both sulfated and nonsulfated CCK analogs, are found 
principally in the CNS and select areas of the gastroin- 
testinal tract. Highly selective, nonpeptide antagonists 
have been developed that support this subtype classifica- 
tion. In the CNS, type B receptors regulate anxiety, 
arousal, neuroleptic activity, and opiate- induced analge- 
sia. Outside the CNS, they regulate gastric acid secretion 
and may play a role in gastrointestinal motility and growth 



of normal and neoplastic gastrointestinal tissue. The 
CCKB/gastrin receptor (CCKBR) can selectively be blocked 
by nonpeptide benzodiazepine- based antagonists. Bein- 
born et al. (1993) found that a single amino acid, valine- 
319, is critical in determining the binding affinity for 
these nonpeptide antagonists. They showed that it is the 
variability in the aliphatic side chain of the amino acid in 
position 319 that confers antagonist specificity and con- 
cluded that the residues underlying nonpeptide antagonist 
affinity must differ from those that confer against speci- 
ficity. Pisegna et al. (1992) used a rat type B receptor 
cDNA to isolate cDNA for the human counterpart. They 
found that it encodes a 447- amino acid protein with 90% 
identity to both rat type B CCK receptor and canine gastrin 
receptor. Northern hybridization identified transcripts in 
stomach, pancreas, brain, and gall bladder. Using a so- 
matic cell hybrid panel of human/hamster DNAs and 
Southern blot analysis, they demonstrated that the CCKBR 
gene is located on chromosome 11. Expression of the re- 
ceptor of the cDNA in COS- 7 cells was characteristic of a 
type B CCK receptor pharmacology. Zimonjic et al. (1994) 
assigned the CCKBR gene to llpl5.5- pl5.4 by in situ 
hybridization. 



[3785] 

[3786] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3787] Beinborn, M.; Lee, Y.- M.; McBride, E. W.; Quinn, S. M.; 

Kopin, A. S. : A single amino acid of the cholecystokinin- 
B/gastrin receptor determines specificity for non- peptide 
antagonists. Nature 362: 348- 350, 1993. ; and 

[3788] Pisegna, J. R.; de Weerth, A.; Huppi, K.; Wank, S. A. : 

Molecular cloning of the human brain and gastric chole- 
cystokinin receptor: structure, functional expression and 
chromosomal locali. 

[3789] Further studies establishing the function and utilities of 
CCKBR are found in John Hopkins OMIM database record 
ID 118445, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Cholecystokinin b receptor (CCKBR, Accession 
NP_000722.2) is another GAM44 target gene, herein des- 
ignated TARGET GENE. CCKBR BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CCKBR, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 



the complementarity of the nucleotide sequences of 
CCKBR BINDING SITE, designated SEQ ID:6458, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 
[3790] Another function of GAM44 is therefore inhibition of 
Cholecystokinin b receptor (CCKBR, Accession 
NP_000722.2), a gene which bonds cholecystokinin, regu- 
lates emotion and gastric acid secretion. Accordingly, util- 
ities of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CCKBR. 

[3791] The function of CCKBR has been established by previous 
studies. The cholecystokinin (CCK) family of peptides (see 
OMIM Ref. No. 118440) and their receptors are widely dis- 
tributed throughout the central nervous system and gas- 
trointestinal tract. The receptors can be divided into 2 
subtypes on the basis of their affinity for nonsulfated 
analogs of CCK. Type A receptors, which have a high 
affinity only for sulfated CCK- 8, are found principally in 
the gastrointestinal tract and select areas of the CNS, 
while type B (gastrin) receptors, having a high affinity for 
both sulfated and nonsulfated CCK analogs, are found 
principally in the CNS and select areas of the gastroin- 



testinal tract. Highly selective, nonpeptide antagonists 
have been developed that support this subtype classifica- 
tion. In the CNS, type B receptors regulate anxiety, 
arousal, neuroleptic activity, and opiate- induced analge- 
sia. Outside the CNS, they regulate gastric acid secretion 
and may play a role in gastrointestinal motility and growth 
of normal and neoplastic gastrointestinal tissue. The 
CCKB/gastrin receptor (CCKBR) can selectively be blocked 
by nonpeptide benzodiazepine- based antagonists. Bein- 
born et al. (1993) found that a single amino acid, valine- 
319, is critical in determining the binding affinity for 
these nonpeptide antagonists. They showed that it is the 
variability in the aliphatic side chain of the amino acid in 
position 319 that confers antagonist specificity and con- 
cluded that the residues underlying nonpeptide antagonist 
affinity must differ from those that confer against speci- 
ficity. Pisegna et al. (1992) used a rat type B receptor 
cDNA to isolate cDNA for the human counterpart. They 
found that it encodes a 447- amino acid protein with 90% 
identity to both rat type B CCK receptor and canine gastrin 
receptor. Northern hybridization identified transcripts in 
stomach, pancreas, brain, and gall bladder. Using a so- 
matic cell hybrid panel of human/hamster DNAs and 



Southern blot analysis, they demonstrated that the CCKBR 
gene is located on chromosome 11. Expression of the re- 
ceptor of the cDNA in COS- 7 cells was characteristic of a 
type B CCK receptor pharmacology. Zimonjic et al. (1994) 
assigned the CCKBR gene to llpl5.5- pl5.4 by in situ 
hybridization. 

[3792] 

[3793] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3794] Beinborn, M.; Lee, Y.- M.; McBride, E. W.; Quinn, S. M.; 

Kopin, A. S. : A single amino acid of the cholecystokinin- 
B/gastrin receptor determines specificity for non- peptide 
antagonists. Nature 362: 348- 350, 1993. ; and 

[3795] Pisegna, J. R.; de Weerth, A.; Huppi, K.; Wank, S. A. : 

Molecular cloning of the human brain and gastric chole- 
cystokinin receptor: structure, functional expression and 
chromosomal locali. 

[3796] Further studies establishing the function and utilities of 
CCKBR are found in John Hopkins OMIM database record 
ID 118445, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Collagen-like 
tail subunit (single strand of homotrimer) of asymmetric 



acetylcholinesterase (COLQ, Accession NP_536803.1) is 
another GAM44 target gene, herein designated TARGET 
GENE. COLQ BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by COLQ, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of COLQ BINDING SITE, 
designated SEQ ID:9718, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[3797] Another function of GAM44 is therefore inhibition of Col- 
lagen-like tail subunit (single strand of homotrimer) of 
asymmetric acetylcholinesterase (COLQ, Accession 
NP_536803.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COLQ. 

[3798] Collagen-like tail subunit (single strand of homotrimer) of 
asymmetric acetylcholinesterase (COLQ, Accession 
NP_536804.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. COLQ BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by COLQ, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of COLQ 
BINDING SITE, designated SEQ ID:9718, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[3799] Another function of GAM44 is therefore inhibition of Col- 
lagen-like tail subunit (single strand of homotrimer) of 
asymmetric acetylcholinesterase (COLQ, Accession 
NP.536804.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COLQ. 

[3800] Complement component (3b/4b) receptor 1, including 

knops blood group system (CR1, Accession NP_000564.1) 
is another GAM44 target gene, herein designated TARGET 
GENE. CR1 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by CR1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CR1 BINDING SITE, desig- 
nated SEQ ID: 10491, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 



SEQID:287. 

[3801] Another function of GAM44 is therefore inhibition of 
Complement component (3b/4b) receptor 1, including 
knops blood group system (CR1, Accession NP_000564.1) 
. Accordingly, utilities of GAM44 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CR1. 

[3802] chemokine (c-x3-c motif) receptor 1 (CX3CR1, Accession 
NP_001328.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. CX3CR1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CX3CR1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CX3CR1 BINDING SITE, desig- 
nated SEQ ID: 10405, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[3803] Another function of GAM44 is therefore inhibition of 

Chemokine (c-x3-c motif) receptor 1 (CX3CR1, Accession 
NP_001328.1), a gene which mediates both the adhesive 
and migratory functions of fractalkine and therefore may 
be associated with Human immunodeficiency virus type 1. 



Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of Human immunodeficiency virus type 
1., and of other diseases and clinical conditions associ- 
ated with CX3CR1. 
[3804] The function of CX3CR1 has been established by previous 
studies. Leukocyte trafficking at the endothelium requires 
both cellular adhesion molecules and chemotactic factors. 
Fractalkine (OMIM Ref. No. 601880), a transmembrane 
molecule with a CX3C- motif chemokine domain atop a 
mucin stalk, induces both adhesion and migration of 
leukocytes. Imai et al. (1997) identified a 7- transmem- 
brane high- affinity receptor for fractalkine and showed 
that it mediates both the adhesive and migratory func- 
tions of fractalkine. The receptor, which the authors 
termed CX3CR1, requires pertussis toxin- sensitive G 
protein signaling to induce migration but not to support 
adhesion, which also occurs without other adhesion 
molecules but requires the architecture of a chemokine 
domain atop the mucin stalk. Natural killer cells predomi- 
nantly express CX3CR1 and respond to fractalkine in both 
migration and adhesion. Imai et al. (1997) concluded that 
fractalkine and CX3CR1 represent new types of leukocyte 
trafficking regulators, performing both adhesive and 



chemotactic functions. CX3CR1 is an HIV coreceptor as 
well as a leukocyte chemotactic/adhesion receptor for 
fractalkine. Faure et al. (2000) identified 2 single nu- 
cleotide polymorphisms in the CX3CR1 gene in Cau- 
casians and demonstrated that HIV- infected patients ho- 
mozygous for I249/M280 (601470.0001) progressed to 
AIDS more rapidly than those with other haplotypes 
(relative risk = 2.13, P = 0.039). Functional CX3CR1 anal- 
ysis showed that fractalkine binding is reduced among 
patients homozygous for this particular haplotype. Thus, 
Faure et al. (2000) concluded that CX3CR1- I249/M280 is 
a recessive genetic risk factor for HIV/AIDS. Tripp et al. 
(2001) showed that the C glycoprotein of respiratory syn- 
cytial virus (RSV) shares a heparin- binding domain and a 
CX3C chemokine motif with CX3CL1. Binding analysis in- 
dicated that RSV can use CX3CR1 as a receptor. C glyco- 
protein binding mimics fractalkine binding and induces 
leukocyte chemotaxis. Tripp et al. (2001) concluded that 
RSV G glycoprotein uses its similarities with CX3C to facil- 
itate infection and to modify the immune response. 

[3805] 

[3806] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[3807] Faure, S.; Meyer, L; Costagliola, D.; Vaneensberghe, C; 
Genin, E.; Autran, B.; French ALT and IMMUNOCO Study 
Groups; Delfraisay, J.- F.; SEROCO Study Group; McDer- 
mott, D. H.; Murphy, P. M.; Debre, P.; Theodorou, I.; Cam- 
badiere, C. : Rapid progression to AIDS in HIV+ individuals 
with a structural variant of the chemokine receptor 
CX(3)CR1. Science 287: 2274- 2277, 2000. ; and 

[3808] Moatti, D.; Faure, S.; Fumeron, F.; Amara, M. E. W.; Sek- 
nadji, P.; McDermott, D. H.; Debre, P.; Aumont, M. C.; 
Murphy, P. M.; de Prost, D.; Combadiere, C. : Polymor- 
phism in the fractalk. 

[3809] Further studies establishing the function and utilities of 
CX3CR1 are found in John Hopkins OMIM database record 
ID 601470, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Cylindromatosis (turban tumor syndrome) (CYLD, 
Accession NP_056062.1) is another GAM44 target gene, 
herein designated TARGET GENE. CYLD BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by CYLD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 



ity of the nucleotide sequences of CYLD BINDING SITE, 
designated SEQ ID:11043, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[3810] Another function of GAM44 is therefore inhibition of 

Cylindromatosis (turban tumor syndrome) (CYLD, Acces- 
sion NP_056062.1) . Accordingly, utilities of GAM44 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CYLD. 

[3811] 24-dehydrocholesterol reductase (DHCR24, Accession 

NP_055577.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. DHCR24 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by DHCR24, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of DHCR24 BINDING SITE, des- 
ignated SEQ ID: 14070, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[3812] Another function of GAM44 is therefore inhibition of 
24-dehydrocholesterol reductase (DHCR24, Accession 
NP_055577.1), a gene which catalyzes the reduction of 



sterol intermediates, and therefore is associated with 
Desmosterolosis. Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of Desmosterolosis., 
and of other diseases and clinical conditions associated 
with DHCR24. 

[3813] The function of DHCR24 has been established by previous 
studies. Sarkar et al. (2001) showed that the gene encod- 
ing seladin- 1, a human homolog of the Diminuto/Dwarfl 
gene described in plants and C. elegans, has adenoma- 
specific overexpression. Northern blot analysis revealed 
that seladin- 1 mRNA was overexpressed in the adenoma 
tissue of 14 patients with Cushing syndrome in compari- 
son to the adjacent nontumorous adrenal gland. In situ 
hybridization using a seladin- 1 cRNA probe showed its 
abundant expression in the tumor cells, whereas the non- 
tumorous cells showed a low level of expression. Almost 
no apoptotic cell was detected in the tumor or in the nor- 
mal adrenal cortex where seladin- 1 expression was 
abundant. The authors noted that their results were com- 
patible with a recent report that seladin- 1 acts as an an- 
tiapoptotic factor in neurons (Greeve et al., 2000). In ad- 
dition, expression of seladin- 1 in the normal adrenal cor- 
tex was most abundant in the zona fasciculata, suggest- 



ing its possible regulation by ACTH/cAMP. The authors 
concluded that the overexpression of seladin- 1 in the 
adenoma could be due to the abundant expression of 
ACTH receptor and hypothesized that seladin- 1 might be 
involved in the molecular events of adrenocortical tumori- 
genesis by facilitating steroid synthesis and cell growth. In 
a severely affected infant with desmosterolosis (OMIM Ref. 
No. 602398), Waterham et al. (2001) identified 3 muta- 
tions in the DHCR24 gene. The mutation inherited from 
the mother was a 1412A- C change resulting in a tyr471- 
to- ser (Y471S) substitution. Expression studies in S. 
cerevisiae showed nondetectable activity of this variant, 
consistent with the severe phenotype of the patient. Two 
mutations on the same allele were inherited from the fa- 
ther: an 881A- C change resulting in an asn294- to- thr 
substitution (N294T), and a 918C- C change resulting in a 
Iys306- to- asn (K306N) substitution (606418.0002). Ex- 
pression studies in S. cerevisiae of the N294T and K306N 
variants showed 14.4% and 49.8% of wildtype activity, re- 
spectively. Expression studies in S. cerevisiae of an allele 
with both mutations from the father showed less than 1% 
of wildtype activity. To determine whether one of the mu- 
tations inherited from the father was a common polymor- 



phic variant, 50 alleles of controls were analyzed but nei- 
ther mutation was detected. 

[3814] 

[3815] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3816] sarkar, D.; Imai, T.; Kambe, F.; Shibata, A.; Ohmori, S.; 

Siddiq, A.; Hayasaka, S.; Funahashi, H.; Seo, H. : The hu- 
man homolog of Diminuto/Dwarfl gene (hDiminuto): a 
novel ACTH- responsive gene overexpressed in benign 
Cortisol- producing adrenocortical adenomas. J. Clin. En- 
docr. Metab. 86: 5130- 5137, 2001. ; and 

[3817] Creeve, I.; Hermans- Borgmeyer, I.; Brellinger, C; Kasper, 
D.; Gomez- Isla, T.; Behl, C; Levkau, B.; Nitsch, R. M. : 
The human DIMINUTO/DWARF1 homolog seladin- 1 con- 
fers resistance to A. 

[3818] Further studies establishing the function and utilities of 

DHCR24 are found in John Hopkins OMIM database record 
ID 606418, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. DIRAS2 
(Accession NP_060064.2) is another GAM44 target gene, 
herein designated TARGET GENE. DIRAS2 BINDING SITE1 
and DIRAS2 BINDING SITE2 are target binding sites found 



in untranslated regions of mRNA encoded by DIRAS2, cor- 
responding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DIRAS2 BINDING SITE1 and DIRAS2 BINDING SITE2, desig- 
nated SEQ ID: 16186 and SEQ ID: 14097 respectively, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3819] Another function of GAM44 is therefore inhibition of Dl- 
RAS2 (Accession NP_060064.2) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DIRAS2. 

[3820] DKFZp547l094 (Accession NP_115531.1) is another 

GAM44 target gene, herein designated TARGET GENE. DK- 
FZp547l094 BINDING SITE is a target binding site found in 
the 5^ untranslated region of mRNA encoded by DK- 
FZp547l094, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp547l094 BINDING SITE, des- 
ignated SEQ ID:2790, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 



[3821] Another function of GAM44 is therefore inhibition of DK- 
FZp547l094 (Accession NP_115531.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp547l094. 

[3822] DKFZP564O0423 (Accession XP.166254.2) is another 

GAM44 target gene, herein designated TARGET GENE. DK- 
FZP564O0423 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP564O0423, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP564O0423 BINDING SITE, 
designated SEQ ID: 1156, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[3823] Another function of GAM44 is therefore inhibition of DK- 
FZP564O0423 (Accession XP.166254.2) . Accordingly, 
utilities of GAM44 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564O0423. 

[3824] DKFZP586F2423 (Accession XP_291242.1) is another 

GAM44 target gene, herein designated TARGET GENE. DK- 



FZP586F2423 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP586F2423, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP586F2423 BINDING SITE, des- 
ignated SEQ ID:12701, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[3825] Another function of GAM44 is therefore inhibition of DK- 
FZP586F2423 (Accession XP.291242.1) . Accordingly, 
utilities of GAM44 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP586F2423. 

[3826] DKFZp761B107 (Accession NP_775734.1) is another 

GAM44 target gene, herein designated TARGET GENE. DK- 
FZp761B107 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by DK- 
FZp761B107, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp761B107 BINDING SITE, des- 
ignated SEQ ID:19365, to the nucleotide sequence of 



GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[3827] Another function of GAM44 is therefore inhibition of DK- 
FZp761B107 (Accession NP.775734.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761B107. 

[3828] E2f transcription factor 3 (E2F3, Accession NP_001940.1) 
is another GAM44 target gene, herein designated TARGET 
GENE. E2F3 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by E2F3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of E2F3 BINDING SITE, designated SEQ ID:13295, 
to the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[3829] Another function of GAM44 is therefore inhibition of E2f 
transcription factor 3 (E2F3, Accession NP_001940.1), a 
gene which binds dna and controls cell- cycle progression 
from gl to s phase, and therefore may be associated with 
Hereditary autosomal dominant myoclonus dystonia. Ac- 
cordingly, utilities of GAM44 include diagnosis, prevention 



and treatment of Hereditary autosomal dominant my- 
oclonus dystonia, and of other diseases and clinical con- 
ditions associated with E2F3. 

[3830] The function of E2F3 has been established by previous 
studies. MYC (OMIM Ref. No. 190080) induces transcrip- 
tion of the E2F1, E2F2 (OMIM Ref. No. 600426), and E2F3 
genes. Using primary mouse embryo fibroblasts deleted 
for individual E2f genes, Leone et al. (2001) showed that 
MYC- induced S phase and apoptosis requires distinct E2F 
activities. The ability of Myc to induce S phase was im- 
paired in the absence of either E2f2 or E2f3 but not E2fl 
or E2f4 (OMIM Ref. No. 600659). In contrast, the ability of 
Myc to induce apoptosis was markedly reduced in cells 
deleted for E2fl but not E2f2 or E2f3. The authors pro- 
posed that the induction of specific E2F activities is an es- 
sential component in the MYC pathways that control cell 
proliferation and cell fate decisions. 

[3831] Animal model experiments lend further support to the 

function of E2F3. Cloud et al. (2002) generated E2f3- null 
mice. They found that E2f3 was essential for embryonic 
viability in the pure 129/Sv background, but that the 
presence of C57BL/6 alleles yielded some adult survivors. 
Although growth retarded, surviving E2f3 - /- animals 



were initially healthy and exhibited no obvious tumor 
phenotype. They died prematurely, however, with signs 
typical of congestive heart failure, a defect completely 
distinct from those reported in E2fl- null mice. Cloud et 
al. (2002) also generated E2fl/E2f3 compound mutant 
mice and found that almost all of the developmental and 
age- related defects arising in the individual E2fl- or 
E2f3- null mice were exacerbated by the mutation of the 
other E2f. One major difference in the properties of E2fl 
and E2f3 loss was that, either alone or in combination 
with loss of E2fl, E2f3 mutants did not show an increase 
in the incidence of tumor formation. 

[3832] it i S appreciated that the abovementioned animal model 
for E2F3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3833] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3834] Leonej c. ; Sears, R.; Huang, E.; Rempel, R.; Nuckolls, F.; 
Park, C- H.; Giangrande, P.; Wu, L; Saavedra, H. I.; Field, 
S. J.; Thompson, M. A.; Yang, H.; Fujiwara, Y.; Greenberg, 
M. E.; Orkin, S.; Smith, C.; NevinsJ. R. : Myc requires dis- 



tinct E2F activities to induce S phase and apoptosis. 
Molec. Cell 8: 105- 113, 2001. ; and 
[3835] cloud, J. E.; Rogers, C; Reza, T. L; Ziebold, U.; Stone, J. 
R.; Picard, M. H.; Caron, A. M.; Bronson, R. T.; Lees, J. A. : 
Mutant mouse models reveal the relative roles of E2F1 and 
E2. 

[3836] Further studies establishing the function and utilities of 
E2F3 are found in John Hopkins OMIM database record ID 
600427, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Endothelial differen- 
tiation, lysophosphatidic acid g-protein-coupled receptor, 
2 (EDG2, Accession NP_476500.1) is another CAM44 tar- 
get gene, herein designated TARGET GENE. EDG2 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of multiple transcripts of mRNA encoded by EDG2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of EDG2 BINDING SITE, designated SEQ ID:10299, 
to the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[3837] Another function of GAM44 is therefore inhibition of En- 
dothelial differentiation, lysophosphatidic acid g- 



protein-coupled receptor, 2 (EDG2, Accession 
NP_476500.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EDG2. 

[3838] Endothelial differentiation, lysophosphatidic acid g- 
protein-coupled receptor, 2 (EDG2, Accession 
NP.001392.2) is another GAM44 target gene, herein des- 
ignated TARGET GENE. EDG2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by EDG2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of EDG2 
BINDING SITE, designated SEQ ID:10299, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[3839] Another function of GAM44 is therefore inhibition of En- 
dothelial differentiation, lysophosphatidic acid g- 
protein-coupled receptor, 2 (EDG2, Accession 
NP_001392.2) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EDG2. 

[3840] Fk506 binding protein 2, 13kda (FKBP2, Accession 



NP_004461.2) is another GAM44 target gene, herein des- 
ignated TARGET GENE. FKBP2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by FKBP2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of FKBP2 
BINDING SITE, designated SEQ ID:11911, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[3841] Another function of GAM44 is therefore inhibition of 
Fk506 binding protein 2, 13kda (FKBP2, Accession 
NP_004461.2), a gene which ppiases accelerate the fold- 
ing of proteins. Accordingly, utilities of GAM44 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with FKBP2. 

[3842] The function of FKBP2 has been established by previous 
studies. See 186945. DiLella et al. (1992) found that the 
FKBP2 gene is 3 kb long and contains 6 exons. By fluores- 
cence in situ hybridization, they mapped the gene to 
llql3.1- ql3.3. Jin et al. (1991) reported the cloning and 
subcellular localization of a 13- kD FK506- binding pro- 
tein (OMIM Ref. No. FKBP13), which has a 21- amino acid 



signal peptide and appears to be membrane- associated. 
The 120- amino acid mature protein appears to lack a 
transmembrane domain but a potential endoplasmic retic- 
ulum retention sequence (Arg- Thr- Glu- Leu) is found at 
its C- terminus. FKBP13 has 51% nucleotide sequence 
identity and 43% amino acid sequence identity to FKBP12 
(OMIM Ref. No. 186945). Jin et al. (1991) noted that con- 
served residues that comprise the drug binding site and 
rotamase active site of FKBP12 are completely conserved 
in FKBP13. Courseaux et al. (1996) used a combination of 
methods to refine maps of the approximately 5- Mb re- 
gion of llql3 that includes MEN1 (OMIM Ref. No. 
131100). They proposed the following gene order: cen- - 
PGA- - FTH1- - UGB- - AHNAK- - ROM1- - MDU1- - 
CHRM1- - COX8- - EMK1- - FKBP2- - PLCB3- - [PYGM, 
ZFM1]- - FAU- - CAPN1- - [MLK3, RE LA]- - FOSL1- - 
SEA- - CFL1- - tel. 

[3843] 

[3844] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3845] Courseaux, A.; Grosgeorge, J.; Gaudray, P.; Pannett, A. A. 
J.; Forbes, S. A.; Williamson, C.; Bassett, D.; Thakker, R. V.; 



Teh, B. T.; Farnebo, F.; Shepherd, J.; Skogseid, B.; Larsson, 
C; Giraud, S.; Zhang, C. X.; Salandre, J.; Calender, A. : 
Definition of the minimal MEN1 candidate area based on a 
5- Mb integrated map of proximal llql3. Genomics 37: 
354- 365, 1996. ; and 

[3846] DiLella, A. G.; Hawkins, A.; Craig, R. J.; Schreiber, S. L; 
Griffin, C. A. : Chromosomal band assignments of the 
genes encoding human FKBP12 and FKBP13. Biochem. 
Biophys. Res. Commun. 

[3847] Further studies establishing the function and utilities of 

FKBP2 are found in John Hopkins OMIM database record ID 
186946, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Fk506 binding pro- 
tein 2, 13kda (FKBP2, Accession NP.476433.1) is another 
GAM44 target gene, herein designated TARGET GENE. 
FKBP2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by FKBP2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FKBP2 BINDING SITE, designated 
SEQ ID:11911, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 



[3848] Another function of GAM44 is therefore inhibition of 
Fk506 binding protein 2, 13kda (FKBP2, Accession 
NP_476433.1), a gene which ppiases accelerate the fold- 
ing of proteins. Accordingly, utilities of GAM44 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with FKBP2. 

[3849] The function of FKBP2 has been established by previous 
studies. See 186945. DiLella et al. (1992) found that the 
FKBP2 gene is 3 kb long and contains 6 exons. By fluores- 
cence in situ hybridization, they mapped the gene to 
llql3.1- ql3.3. Jin et al. (1991) reported the cloning and 
subcellular localization of a 13- kD FK506- binding pro- 
tein (OMIM Ref. No. FKBP13), which has a 21- amino acid 
signal peptide and appears to be membrane- associated. 
The 120- amino acid mature protein appears to lack a 
transmembrane domain but a potential endoplasmic retic- 
ulum retention sequence (Arg- Thr- Clu- Leu) is found at 
its C- terminus. FKBP13 has 51% nucleotide sequence 
identity and 43% amino acid sequence identity to FKBP12 
(OMIM Ref. No. 186945). Jin et al. (1991) noted that con- 
served residues that comprise the drug binding site and 
rotamase active site of FKBP12 are completely conserved 
in FKBP13. Courseaux et al. (1996) used a combination of 



methods to refine maps of the approximately 5- Mb re- 
gion of llql3 that includes MEN1 (OMIM Ref. No. 
131100). They proposed the following gene order: cen- - 
PGA- - FTH1- - UGB- - AHNAK- - ROM1- - MDU1- - 
CHRM1- - COX8- - EMK1- - FKBP2- - PLCB3- - [PYGM, 
ZFM1]- - FAU- - CAPN1- - [MLK3, RE LA]- - FOSL1- - 
SEA- - CFL1- - tel. 

[3850] 

[3851] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3852] Courseaux, A.; Grosgeorge, J.; Gaudray, P.; Pannett, A. A. 
J.; Forbes, S. A.; Williamson, C.; Bassett, D.; Thakker, R. V.; 
Teh, B. T.; Farnebo, F.; Shepherd, J.; Skogseid, B.; Larsson, 
C.; Giraud, S.; Zhang, C. X.; Salandre, J.; Calender, A. : 
Definition of the minimal MEN1 candidate area based on a 
5- Mb integrated map of proximal llql3. Genomics 37: 
354- 365, 1996. ; and 

[3853] DiLella, A. G.; Hawkins, A.; Craig, R. J.; Schreiber, S. L; 
Griffin, C. A. : Chromosomal band assignments of the 
genes encoding human FKBP12 and FKBP13. Biochem. 
Biophys. Res. Commun. 

[3854] Further studies establishing the function and utilities of 



FKBP2 are found in John Hopkins OMIM database record ID 
186946, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. FLJ 10945 (Accession 
NP_060750.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. FLJ10945 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by FLJ10945, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of FLJ10945 BINDING SITE, des- 
ignated SEQ ID:3221, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[3855] Another function of GAM44 is therefore inhibition of 

FLJ10945 (Accession NP_060750.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10945. 

[3856] FLJ11730 (Accession NP.073593.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ11730 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 11730, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ11730 BINDING SITE, designated SEQ ID:13471, to the 
nucleotide sequence of CAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3857] Another function of GAM44 is therefore inhibition of 

FLJ11730 (Accession NP.073593.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11730. 

[3858] FLJ11871 (Accession NP.079393.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ11871 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 11871, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11871 BINDING SITE, designated SEQ ID:18221, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3859] Another function of GAM44 is therefore inhibition of 

FLJ11871 (Accession NP_079393.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11871. 

[3860] FLJ12425 (Accession XP_098290.1) is another GAM44 tar- 



get gene, herein designated TARGET GENE. FLJ12425 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12425, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12425 BINDING SITE, designated SEQ ID:7079, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3861] Another function of GAM44 is therefore inhibition of 

FLJ12425 (Accession XP.098290.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12425. 

[3862] FLJ12529 (Accession NP.079087.2) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ12529 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ12529, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12529 BINDING SITE, designated SEQ ID:17806, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 



[3863] Another function of GAM44 is therefore inhibition of 

FLJ12529 (Accession NP_079087.2) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12529. 

[3864] FLJ13089 (Accession NP.079229.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ13089 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ 13089, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13089 BINDING SITE, designated SEQ ID:10552, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3865] Another function of GAM44 is therefore inhibition of 

FLJ13089 (Accession NP_079229.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13089. 

[3866] FLJ13848 (Accession NP_079047.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ13848 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13848, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13848 BINDING SITE, designated SEQ ID:19252, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3867] Another function of GAM44 is therefore inhibition of 

FLJ13848 (Accession NP_079047.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13848. 

[3868] FLJ 14721 (Accession NP_1 162 18.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ14721 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14721, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14721 BINDING SITE, designated SEQ ID:14879, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3869] Another function of GAM44 is therefore inhibition of 

FLJ14721 (Accession NP_116218.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14721. 



[3870] FLJ20856 (Accession NP_079419.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ20856 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ20856, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20856 BINDING SITE, designated SEQ ID:3537, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3871] Another function of GAM44 is therefore inhibition of 

FLJ20856 (Accession NP.079419.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20856. 

[3872] FLJ21156 (Accession NP.078878.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ21156 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ21156, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21156 BINDING SITE, designated SEQ ID:485, to the 
nucleotide sequence of GAM44 RNA, herein designated 



GAM RNA, also designated SEQ ID:287. 

[3873] Another function of GAM44 is therefore inhibition of 

FLJ21156 (Accession NP_078878.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21156. 

[3874] FLJ23518 (Accession NP_079001.2) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ23518 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23518, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23518 BINDING SITE, designated SEQ ID:11473, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3875] Another function of GAM44 is therefore inhibition of 

FLJ23518 (Accession NP_079001.2) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23518. 

[3876] FLJ25534 (Accession NP.694966.2) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ25534 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ25534, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ25534 BINDING SITE, designated SEQ ID:1034, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3877] Another function of GAM44 is therefore inhibition of 

FLJ25534 (Accession NP.694966.2) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ25534. 

[3878] FLJ30532 (Accession NP.653325.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ30532 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ30532, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30532 BINDING SITE, designated SEQ ID:1559, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3879] Another function of GAM44 is therefore inhibition of 

FLJ30532 (Accession NP_653325.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ30532. 

[3880] FLJ32069 (Accession NP_694578.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ32069 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32069, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32069 BINDING SITE, designated SEQ ID:19969, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3881] Another function of GAM44 is therefore inhibition of 

FLJ32069 (Accession NP.694578.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32069. 

[3882] FLJ32312 (Accession NP_653310.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ32312 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32312, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32312 BINDING SITE, designated SEQ ID:6992, to the 



nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3883] Another function of GAM44 is therefore inhibition of 

FLJ32312 (Accession NP_653310.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32312. 

[3884] FLJ34047 (Accession NP.775940.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ34047 
BINDING SITE is a target binding site found in the 3" un- 
translated region of mRNA encoded by FLJ34047, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ34047 BINDING SITE, designated SEQ ID:5426, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3885] Another function of GAM44 is therefore inhibition of 

FLJ34047 (Accession NP_775940.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ34047. 

[3886] FLJ39639 (Accession XP_290687.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ39639 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ39639, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ39639 BINDING SITE, designated SEQ ID:7460, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3887] Another function of GAM44 is therefore inhibition of 

FLJ39639 (Accession XP_290687.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ39639. 

[3888] FLJ40288 (Accession NP.775953.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. FLJ40288 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ40288, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ40288 BINDING SITE, designated SEQ ID:15256, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3889] Another function of GAM44 is therefore inhibition of 

FLJ40288 (Accession NP_775953.1) . Accordingly, utilities 



of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ40288. 

[3890] Formin binding protein 4 (FNBP4, Accession NP_056123.1) 
is another GAM44 target gene, herein designated TARGET 
GENE. FNBP4 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by FNBP4, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of FNBP4 BINDING SITE, designated SEQ 
ID: 13556, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[3891] Another function of GAM44 is therefore inhibition of 

Formin binding protein 4 (FNBP4, Accession NP_056123.1) 
. Accordingly, utilities of GAM44 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with FNBP4. 

[3892] GAS8 (Accession NP_001472.1) is another GAM44 target 
gene, herein designated TARGET GENE. GAS8 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by GAS8, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of GAS8 BIND- 
ING SITE, designated SEQ ID:6978, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[3893] Another function of GAM44 is therefore inhibition of GAS8 
(Accession NP_001472.1) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GAS8. 

t 3894 ] Gata binding protein 2 (GATA2, Accession NP.116027.2) 
is another GAM44 target gene, herein designated TARGET 
GENE. GATA2 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
GATA2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GATA2 BINDING SITE, designated 
SEQ ID:2059, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[3895] Another function of GAM44 is therefore inhibition of Gata 
binding protein 2 (GATA2, Accession NP_116027.2) . Ac- 
cordingly, utilities of GAM44 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with GATA2. 



[3896] Glycosylphosphatidylinositol specific phospholipase dl 

(GPLD1, Accession NP.001494.2) is another GAM44 target 
gene, herein designated TARGET GENE. GPLD1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
GPLD1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GPLD1 BINDING SITE, designated 
SEQ ID: 17577, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[3897] Another function of GAM44 is therefore inhibition of Gly- 
cosylphosphatidylinositol specific phospholipase dl 
(GPLD1, Accession NP_001494.2), a gene which hydrop- 
ses the inositol phosphate linkage in proteins anchored by 
phosphatidylinositol glycans to release these proteins 
from the membrane. Accordingly, utilities of GAM44 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GPLD1. 

[3898] The function of GPLD1 has been established by previous 
studies. Many proteins are attached to the plasma mem- 
brane via a glycosylphosphatidylinositol (GPI) anchor. 
Phosphatidylinositol- glycan (PIG)- specific phospholi- 



pases D (PLDs) selectively hydrolyze the inositol phos- 
phate linkage, allowing release of the protein. Scallon et 
al. (1991) cloned a cDNA encoding a PIGPLD from a bovine 
liver cDNA library. The deduced amino acid sequence con- 
tains 4 regions of internal homology that are similar to 
the metal ion binding domains of integrin alpha subunits 
(see OMIM Ref. No. ITGA2, 192974). Bovine PIGPLD does 
not exhibit phosphatidylcholine- specific PLD (OMIM Ref. 
No. 602382) activity. By PCR and screening of a human 
liver cDNA library, Tsang et al. (1992) isolated a cDNA 
(OMIM Ref. No. L11701) encoding a PIGPLD. The protein 
product contains 841 amino acids, including a 24- 
residue signal sequence. Tsang et al. (1992) isolated a 
cDNA (OMIM Ref. No. L11702) encoding a related but dis- 
tinct PIGPLD from a human pancreas cDNA library. The 
pancreas- derived PIGPLD contains 840 amino acids, in- 
cluding a 23- residue signal sequence. Schofield and 
Rademacher (2000) determined that the GPLD1 gene con- 
tains 25 exons and spans at least 80 kb. Northern blot 
analysis revealed expression of 5.8- kb transcript that was 
restricted to liver. Southern blot analysis indicated that 
GPLD1 is a single- copy gene. 

[3899] 



[3900] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3901] Schofield, J. N.; Rademacher, T. W. : Structure and expres- 
sion of the human glycosylphosphatidylinositol phospho- 
lipase Dl (GPLD1) gene. Biochim. Biophys. Acta 1494: 
189- 194, 2000. ; and 

[3902] Tsang, T. C; Fung, W.-J.; Levine, J.; Metz, C. N.; Davitz, 
M. A.; Burns, D. K.; Huang, K.- S.; Kochan, J. P. : Isolation 
and expression of two human glycosylphosphatidylinosi- 
tol phospho. 

[3903] Further studies establishing the function and utilities of 
GPLD1 are found in John Hopkins OMIM database record 
ID 602515, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. C protein- 
coupled receptor 68 (GPR68, Accession NP_003476.1) is 
another GAM44 target gene, herein designated TARGET 
GENE. GPR68 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by GPR68, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GPR68 BINDING SITE, designated SEQID:4765, 



to the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[3904] Another function of GAM44 is therefore inhibition of G 
protein-coupled receptor 68 (GPR68, Accession 
NP_003476.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR68. 

[3905] q protein-coupled receptor 77 (GPR77, Accession 

NP_060955.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. GPR77 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by GPR77, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR77 BINDING SITE, designated 
SEQ ID:2326, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[3906] Another function of GAM44 is therefore inhibition of G 
protein-coupled receptor 77 (GPR77, Accession 
NP_060955.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR77. 

[3907] GW112 (Accession NP.006409.2) is another GAM44 target 



gene, herein designated TARGET GENE. GW112 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by GW112, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of GW112 BIND- 
ING SITE, designated SEQ ID:17202, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[3908] Another function of GAM44 is therefore inhibition of 

GW112 (Accession NP_006409.2) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GW112. 

[3909] Hepatitis a virus cellular receptor 1 (HAVCR1, Accession 
NP_036338.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. HAVCR1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by HAVCR1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig.8. Table 4 illustrates the complementarity of 
the nucleotide sequences of HAVCR1 BINDING SITE, desig- 
nated SEQ ID: 1838, to the nucleotide sequence of GAM44 
RNA, herein designated GAM RNA, also designated SEQ 



ID:287. 

[3910] Another function of GAM44 is therefore inhibition of Hep- 
atitis a virus cellular receptor 1 (HAVCR1, Accession 
NP_036338.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HAVCR1. 

[3911] Homeo box b7 (HOXB7, Accession NP.004493.2) is an- 
other GAM44 target gene, herein designated TARGET 
GENE. HOXB7 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
HOXB7, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HOXB7 BINDING SITE, designated 
SEQ ID: 14802, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[3912] Another function of GAM44 is therefore inhibition of 

Homeo box b7 (HOXB7, Accession NP_004493.2), a gene 
which is a member of homeodomain family of DNA bind- 
ing proteins; may regulate gene expression, morphogene- 
sis, and differentiation. Accordingly, utilities of GAM44 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with HOXB7. 



[3913] The function of HOXB7 has been established by previous 
studies. In mouse, Hoxb7 expression is confined to 
macrophages. Using RT- PCR, UN et al. (1995) detected 
expression of HOXB7 in monocytes differentiated from 
HL60 cells by stimulation with vitamin D3. Overexpression 
of HOXB7 inhibited differentiation into granulocytes but 
not monocytes. However, RT- PCR analysis failed to detect 
HOXB7 expression in mature monocytes. HOX proteins 
have a conserved DNA- binding homeodomain, a pen- 
tapeptide motif that mediates interactions with PBX pro- 
teins (e.g., PBX1; 176310), and an N- terminal octapeptide 
motif. Yaron et al. (2001) found that wildtype HOXB7 in- 
hibited differentiation of a murine myelomonocytic cell 
line, 32D, but that mutations in any of the conserved re- 
gions blocked this inhibitory effect. Mutations in casein 
kinase phosphorylation sites, the glutamate- rich C termi- 
nus, or the N- terminal 14 residues of HOXB7 enhanced 
32D differentiation. 

[3914] 

[3915] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3916] m. c.; Fuller, J. F.; Herzig, R.; Crooks, G. M.; GassonJ. 



C. : The role of the homeobox gene, HOX B7, in human 
myelomonocytic differentiation. Blood 85: 692- 697, 
1995. ; and 

[39 17 ] Yaron, Y.; McAdara, J. K.; Lynch, M.; Hughes, E.; Gasson, J. 
C. : Identification of novel functional regions important for 
the activity of HOXB7 in mammalian cells. J. Immun. 166: 
5058- 5. 

[3918] Further studies establishing the function and utilities of 
HOXB7 are found in John Hopkins OMIM database record 
ID 142962, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Hermansky-pudlak syndrome 3 (HPS3, Accession 
NP.115759.2) is another CAM44 target gene, herein des- 
ignated TARGET GENE. HPS 3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by HPS3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HPS3 BINDING SITE, designated 
SEQ ID: 10776, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[3919] Another function of GAM44 is therefore inhibition of Her- 
mansky-pudlak syndrome 3 (HPS3, Accession 



NP_115759.2) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HPS3. 

[3920] HSPC133 (Accession NP_054887.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. HSPC133 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by HSPC133, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HSPC133 BINDING SITE, designated SEQ ID:19037, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3921] Another function of GAM44 is therefore inhibition of 

HSPC133 (Accession NP_054887.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSPC133. 

[3922] HT001 (Accession NP.054784.1) is another GAM44 target 
gene, herein designated TARGET GENE. HT001 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by HT001, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of HT001 BIND- 
ING SITE, designated SEQ ID:2559, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[3923] Another function of GAM44 is therefore inhibition of 

HT001 (Accession NP_054784.1) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HT001. 

[3924] ICK (Accession NP.057597.2) is another GAM44 target 

gene, herein designated TARGET GENE. ICK BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by ICK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ICK BINDING SITE, designated SEQ ID:4546, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[3925] Another function of GAM44 is therefore inhibition of ICK 
(Accession NP_057597.2) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ICK. 

[3926] ICK (Accession NP_055735.1) is another GAM44 target 



gene, herein designated TARGET GENE. ICK BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by ICK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ICK BINDING SITE, designated SEQ ID:4546, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[3927] Another function of GAM44 is therefore inhibition of ICK 
(Accession NP.055735.1) .Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ICK. 

[3928] insulin-like growth factor 2 receptor (IGF2R, Accession 

NP_000867.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. IGF2R BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by IGF2R, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IGF2R BINDING SITE, designated 
SEQ ID:11950, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 



[3929] Another function of GAM44 is therefore inhibition of In- 
sulin-like growth factor 2 receptor (IGF2R, Accession 
NP_000867.1), a gene which transport of phosphorylated 
lysosomal enzymes from the golgi complex and the cell 
surface to lysosomes. lysosomal enzymes bearing phos- 
phomannosyl residues bind specifically to mannose- 6- 
phosphate receptors in the golgi apparatus and the re- 
sulting receptor- ligand complex is transported to an 
acidic prelyosomal compartment where the low ph medi- 
ates the dissociation of the complex, this receptor also 
binds insulin growth factor ii. and therefore may be asso- 
ciated with Hepatocellular carcinoma, somatic. Accord- 
ingly, utilities of GAM44 include diagnosis, prevention and 
treatment of Hepatocellular carcinoma, somatic, and of 
other diseases and clinical conditions associated with 
IGF2R. 

[3930] The function of IGF2R has been established by previous 
studies. The mannose 6- phosphate/insulin- like growth 
factor II receptor functions in the intracellular trafficking 
of lysosomal enzymes, the activation of the potent growth 
inhibitor, transforming growth factor beta, and the degra- 
dation of IGF2, a mitogen often overproduced in tumors. 
De Souza et al. (1995) demonstrated that 70% of human 



hepatocellular tumors have loss of heterozygosity (LOH) at 
the M6P/IGF2R locus at 6q26. In a separate report, De 
Souza et al. (1995) described a mutation screen that iden- 
tified point mutations in the remaining allele of 25% of 
human hepatocellular carcinomas with LOH. One mutation 
created an alternative splice site within an intron 
(corresponding to intron 40 in mouse) and resulted in a 
truncated receptor; 2 others (147280.0001, 
147280.0002) gave rise to significant amino acid substi- 
tutions. These mutations provided evidence to the authors 
that the M6P/IGF2R gene functions as a tumor suppressor 
in human liver carcinogenesis. Souza et al. (1996) re- 
ported that the IGF2R gene contains a number of mi- 
crosatellite repeats within its coding sequence. They 
demonstrated microsatellite instability in this gene in 12 
of 92 gastrointestinal tumors studied which were replica- 
tion/repair error- positive. Mutations occurred in 6 of the 
poorly differentiated tumors. They noted an anticorre- 
spondence of IGF2R and TGFBR2 (OMIM Ref. No. 190182) 
mutations. Of 31 gastrointestinal lesions studied with 
IGF2R or TGFBR2 mutations, 90% (28) contained mutations 
in one or the other, but not both, of these genes. Souza et 
al. (1996) demonstrated that all but 1 of the mutations 



occurred within an 8- polydeoxyguanine tract spanning 
nucleotides 4089- 4096 of the IGF2R coding sequence. In 
1 case of gastric adenocarcinoma, mutation occurred in a 
polyCT tract spanning nucleotides 6169- 6180. These 
mutations all comprised 1- or 2- bp deletions or inser- 
tions within the microsatellite region, causing frameshifts 
and premature stop codons downstream. Souza et al. 
(1996) noted that the TGFBR2 gene is also subject to mi- 
crosatellite instability within its coding region. They noted 
further that IGF2R and TGFBR2 genes comprise serial 
points in the same tumorigenesis pathway, since mutation 
of either gene alone occurred in 90% of the gastrointesti- 
nal tumors that they analyzed. To facilitate genetic analy- 
ses of the imprint status of human M6P/IGF2R and loss of 
heterozygosity at this locus in cancer, Killian et al. (2001) 
screened American and Japanese populations for 
M6P/IGF2R single nucleotide polymorphisms (SNPs). They 
identified 9 novel intragenic SNPs and 3 amino acid vari- 
ants in the ligand- binding domains of M6P/IGF2R that 
may be under selection in humans 
[3931] Animal model experiments lend further support to the 

function of IGF2R. To determine whether paternal expres- 
sion of the Igf2r gene is necessary for early development 



in the mouse, Lau et al. (1994) derived mice in which the 
gene had been disrupted by targeted mutagenesis in em- 
bryonic stem (ES) cells with the subsequent introduction 
of the mutation into the germline of mice. Lau et al. 
(1994) found that murine embryos that inherit a nonfunc- 
tional Igf2r gene from their father are viable and develop 
normally into adults; however, most mice inheriting the 
same mutated allele from their mothers die around the 
time of birth as a consequence of major cardiac abnor- 
malities. The mice that inherit the mutant allele from their 
mothers do not express Igf2r in their tissues, are 25 to 
30% larger than their normal sibs, have elevated levels of 
circulating IGF2 and IGF- binding proteins, and exhibit a 
slight kink in the tail. The findings of overgrowth may 
support the suggestion that relaxation of maternal im- 
printing of IGF2 plays a role in the features of Beckwith- 
Wiedemann syndrome (OMIM Ref. No. 130650) (Feinberg, 
1993). 

[3932] | t j S appreciated that the abovementioned animal model 
for IGF2R is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3933] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 3934 ] Lau, M. M. H.; Stewart, C. E. H.; Liu, Z.; Bhatt, H.; Rotwein, 
P.; Stewart, C. L. : Loss of the imprinted IGF2/cation- in- 
dependent mannose 6- phosphate receptor results in fetal 
overgrowth and perinatal lethality. Genes Dev. 8: 2953- 
2963, 1994. ; and 

[3935] sieutels, F.; Zwart, R.; Barlow, D. P. : The non- coding Air 
RNA is required for silencing autosomal imprinted genes. 
Nature 415: 810- 813, 2002. 

[3936] Further studies establishing the function and utilities of 

IGF2Rare found in John Hopkins OMIM database record ID 
147280, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Interleukin 28 re- 
ceptor, alpha (IL28RA, Accession NP_775088.1) is another 
GAM44 target gene, herein designated TARGET GENE. 
IL28RA BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by IL28RA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IL28RA BINDING SITE, designated 
SEQ ID:3043, to the nucleotide sequence of GAM44 RNA, 



herein designated GAM RNA, also designated SEQ ID:287. 

[3937] Another function of GAM44 is therefore inhibition of In- 
terleukin 28 receptor, alpha (IL28RA, Accession 
NP_775088.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IL28RA. 

[3938] IMMP2L (Accession NP_115938.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. IMMP2L BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by IMMP2L, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of IMMP2L 
BINDING SITE, designated SEQ ID:2346, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[3939] Another function of GAM44 is therefore inhibition of 

IMMP2L (Accession NP_115938.1), a gene which is a HO- 
MOLOG of YEAST INNER MITOCHONDRIAL MEMBRANE 
PEPTIDASE, and therefore may be associated with Tourette 
syndrome. Accordingly, utilities of GAM44 include diag- 
nosis, prevention and treatment of Tourette syndrome, 
and of other diseases and clinical conditions associated 



with IMMP2L. 

[3940] The function of IMMP2L has been established by previous 
studies. In a patient with Gilles de la Tourette syndrome 
(GTS; 137580) and a de novo duplication of a segment of 
the long arm of chromosome 7, Petek et al. (2001) found 
that a distal chromosomal breakpoint occurred between 2 
markers that define a region previously shown to be dis- 
rupted in a case of GTS (Boghosian- Sell et al., 1996). By 
further study, Petek et al. (2001) found that a novel gene, 
which they designated IMMP2L, that encodes the homolog 
of the yeast inner mitochondrial membrane peptidase 
subunit- 2 (Imp2) was disrupted by both the breakpoint in 
the duplicated fragment and the insertion site in 7q31. 
The 175- amino acid human IMMP2L protein is 41% iden- 
tical to the yeast protein and 90% identical to the mouse 
protein. RT- PCR analysis detected IMMP2L expression in 
all tissues tested except adult liver and lung. The IMMP2L 
gene contains 6 exons and spans 860 kb 

[3941] 

[3942] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3943] Boghosian- Sell, L; Comings, D. E.; Overhauser, J. : 



Tourette syndrome in a pedigree with a 7; 18 transloca- 
tion: identification of a YAC spanning the translocation 
breakpoint at 18q22.3. Am. J. Hum. Genet. 59: 999- 
1005, 1996. ; and 
[3944] Petek, E.; Windpassinger, C; Vincent, J. B.; Cheung, J.; 
Boright, A. P.; Scherer, S. W.; Kroisel, P. M.; Wagner, K. : 
Disruption of a novel gene (IMMP2L) by a breakpoint in 
7q31 associ. 

[3945] Further studies establishing the function and utilities of 
IMMP2L are found in John Hopkins OMIM database record 
ID 605977, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Inositol 
polyphosphate-5-phosphatase, 72kda (INPP5E, Accession 
NP_063945.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. INPP5E BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by INPP5E, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of INPP5E BINDING SITE, designated 
SEQ ID: 17360, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[3946] Another function of GAM44 is therefore inhibition of Inos- 



itol polyphosphate-5-phosphatase, 72kda (INPP5E, Ac- 
cession NP_063945.1) .Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with INPP5E. 

[3947] ||2-inducible t-cell kinase (ITK, Accession NP.005537.3) is 
another GAM44 target gene, herein designated TARGET 
GENE. ITK BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by ITK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ITK BINDING SITE, designated SEQ ID:1134, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[3948] Another function of GAM44 is therefore inhibition of 

112-inducible t-cell kinase (ITK, Accession NP_005537.3), 
a gene which plays a role in t cell proliferation and differ- 
entiation, and therefore may be associated with Myelodys- 
plastic syndrome. Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of Myelodysplastic 
syndrome, and of other diseases and clinical conditions 
associated with ITK. 

[3949] The function of ITK has been established by previous 



studies. Signal transduction through the T- cell receptor 
(TCR; OMIM Ref. No. 186880) and cytokine receptors on 
the surface of T lymphocytes occurs largely via tyrosine 
phosphorylation of intracellular substrates. Signal trans- 
duction is thought to occur via association of these recep- 
tors with intracellular protein tyrosine kinases. To identify 
unique T- cell tyrosine kinases, Gibson et al. (1993) used 
PCR- based cloning with degenerate oligonucleotides di- 
rected at highly conserved motifs of tyrosine kinase do- 
mains. In this way, they cloned the complete cDNA for a 
unique human tyrosine kinase that is expressed mainly in 
T lymphocytes and natural killer (NK) cells. The cDNA pre- 
dicted an open reading frame of 1,866 bp encoding a 
protein with a predicted size of 72 kD, which was in keep- 
ing with its size on Western blotting. A single 6.2- kb 
mRNA and 72- kD protein were detected in T lymphocytes 
and NK- like cell lines, but were not detected in other cell 
lineages. Sequence comparisons suggested that the pro- 
tein is probably the human homolog of a murine inter- 
leukin- 2- inducible T- cell kinase (ITK). However, unlike 
ITK, the message and protein levels for the new entity did 
not vary markedly on stimulation of human IL- 2 respon- 
sive T cells with IL- 2. They referred to the gene and its 



protein product as EMT ('expressed mainly in T cells'). 
They concluded that EMT is a member of a new family of 
intracellular kinases that includes BPK (the kinase mutant 
in X- linked agammaglobulinemia, 300300). The expres- 
sion of EMT message and protein in thymocytes and ma- 
ture T cells, combined with its homology to BPK and its 
chromosomal localization, suggested that EMT may play a 
role in thymic ontogeny and growth regulation of mature 
T cells. Integrin adhesion receptors mediate critical inter- 
actions of T cells with other cells and extracellular matrix 
components during trafficking, as well as during antigen- 
specific recognition events in tissue. Phosphatidylinositol 
3- kinase (PI3K; OMIM Ref. No. 601232) has a role in the 
regulation of integrin activity by CD3 (see OMIM Ref. No. 
186790)- TCR and in the regulation of ITK. Woods et al. 
(2001) determined that TCR- mediated activation of beta- 
1 integrins (see OMIM Ref. No. ITCB1; 135630) requires 
activation of ITK and PI3K- dependent recruitment of ITK 
to detergent- insoluble glycosphingolipid- enriched mi- 
crodomains (DIGs) via binding of the pleckstrin homology 
domain of ITK to the PI3K product Pl(3,4,5)- P3. Likewise, 
activation of PI3K and LCK (OMIM Ref. No. 153390) via 
CD4 (OMIM Ref. No. 186940) coreceptor stimulation can 



initiate beta- 1 integrin activation dependent on ITK func- 
tion. CD4 stimulation, together with targeting of ITK to 
DIGs, also activates TCR- independent beta- 1 integrin 
function. Changes in beta- 1 integrin function mediated 
by TCR- induced activation of ITK are accompanied by 
ITK- dependent modulation of the actin cytoskeleton. 
Woods et al. (2001) concluded that TCR- mediated activa- 
tion of beta- 1 integrin involves membrane relocalization 
and activation of ITK via coordinate action of PI3K and an 
SRC family tyrosine kinase. 
[3950] Animal model experiments lend further support to the 

function of ITK. By homologous recombination, Schaeffer 
et al. (1999) disrupted the Rlk (TXK; 600058) gene in 
mice. Heterozygotes were completely normal. Homozy- 
gous null Rlk mice showed increased amounts of Itk 
mRNA. The authors hypothesized that upregulation of re- 
lated Tec kinases may partially compensate for the lack of 
Rlk. Schaeffer et al. (1999) therefore generated Rlk - /- Itk 
- /- mice by interbreeding. Itk- deficient mice have re- 
duced numbers of mature T cells, particularly CD4+ cells, 
causing a decreased CD4- to- CD8 ratio. Rlk - /- Itk - /- 
mutants, however, had normal T cell numbers. Both CD4+ 
and CD8+ cell numbers are increased relative to Itk - /- 



mice. The persistent abnormal ratio of CD4+ to CD8+ 
cells suggested an altered regulation of lymphoid devel- 
opment and homeostasis in the double mutants. The dou- 
ble mutants had marked defects in T- cell receptor re- 
sponses including proliferation, cytokine production, and 
apoptosis in vitro and adaptive immune responses to 
Toxoplasma gondii in vivo. Molecular events immediately 
downstream from the T- cell receptor were intact in Rlk - 
/- Itk - /- cells, but intermediate events including inositol 
trisphosphate production, calcium mobilization, and mi- 
togen- activated protein kinase activation were impaired, 
establishing Tec kinases as critical regulators of T- cell 
receptor signaling required for phospholipase C- gamma 
activation. 

[3951] it is appreciated that the abovementioned animal model 
for ITK is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3952] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 3953 ] Schaeffer, E. M.; Debnath, J.; Yap, C; McVicar, D.; Liao, X. 
C; Littman, D. R.; Sher, A.; Varmus, H. E.; Lenardo, M. J.; 



Schwartzberg, P. L. : Requirement for Tec kinases Rlk and 
Itk in T cell receptor signaling and immunity. Science 284: 
638- 641, 1999. ; and 
[3954] woods, M. L; Kivens, W. J.; Adelsman, M. A.; Qiu, Y.; Au- 
gust, A.; Shimizu, Y. : A novel function for the Tec family 
tyrosine kinase Itk in activation of beta- 1 integrins by the 
T- cell. 

[3955] Further studies establishing the function and utilities of 
ITK are found in John Hopkins OMIM database record ID 
186973, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. KIAA03 91 
(Accession NP_055487.1) is another GAM44 target gene, 
herein designated TARGET GENE. KIAA0391 BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by KIAA0391, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0391 
BINDING SITE, designated SEQ ID:728, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[3956] Another function of GAM44 is therefore inhibition of 

KIAA0391 (Accession NP_055487.1) . Accordingly, utilities 



of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0391. 

[3957] KIAA0523 (Accession XP.041964.5) is another GAM44 
target gene, herein designated TARGET GENE. KIAA0523 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0523, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0523 BINDING SITE, designated SEQ ID:2007, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3958] Another function of GAM44 is therefore inhibition of 

KIAA0523 (Accession XP.041964.5) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0523. 

[3959] KIAA0789 (Accession XP_033113.1) is another GAM44 
target gene, herein designated TARGET GENE. KIAA0789 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0789, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0789 BINDING SITE, designated SEQ ID: 1640, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 
[3960] Another function of GAM44 is therefore inhibition of 

KIAA0789 (Accession XP_033113.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0789. 

[3961] KIAA0984 (Accession XP.037557.2) is another GAM44 
target gene, herein designated TARGET GENE. KIAA0984 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0984, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0984 BINDING SITE, designated SEQ ID: 12474, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3962] Another function of GAM44 is therefore inhibition of 

KIAA0984 (Accession XP_037557.2) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
KIAA0984. 

[3963] KIAA1332 (Accession XP.048774.2) is another GAM44 
target gene, herein designated TARGET GENE. KIAA1332 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1332, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1332 BINDING SITE, designated SEQ ID:12318, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3964] Another function of GAM44 is therefore inhibition of 

KIAA1332 (Accession XP_048774.2) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1332. 

[3965] KIAA1684 (Accession XP_290806.1) is another GAM44 
target gene, herein designated TARGET GENE. KIAA1684 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1684, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA1684 BINDING SITE, designated SEQ ID: 12907, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 
[3966] Another function of GAM44 is therefore inhibition of 

KIAA1684 (Accession XP.290806.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1684. 

[3967] KIAA1720 (Accession NP.085 148.1) is another GAM44 
target gene, herein designated TARGET GENE. KIAA1720 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1720, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1720 BINDING SITE, designated SEQ ID:15787, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3968] Another function of GAM44 is therefore inhibition of 

KIAA1720 (Accession NP_085148.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



KIAA1720. 

[3969] KIAA1920 (Accession XP_085210.1) is another GAM44 
target gene, herein designated TARGET GENE. KIAA1920 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1920, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1920 BINDING SITE, designated SEQ ID:8388, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[3970] Another function of GAM44 is therefore inhibition of 

KIAA1920 (Accession XP_085210.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1920. 

[39 71 ] KIAA1946 (Accession NP_803237.1) is another GAM44 
target gene, herein designated TARGET GENE. KIAA1946 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1946, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



KIAA1946 BINDING SITE, designated SEQ ID:8568, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 
[3972] Another function of GAM44 is therefore inhibition of 

KIAA1946 (Accession NP_803237.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1946. 

[3973] Karyopherin alpha 6 (importin alpha 7) (KPNA6, Accession 
NP_036448.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. KPNA6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by KPNA6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KPNA6 BINDING SITE, designated 
SEQ ID: 16094, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[3974] Another function of GAM44 is therefore inhibition of 

Karyopherin alpha 6 (importin alpha 7) (KPNA6, Accession 
NP_036448.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KPNA6. 



[3975] Like-glycosyltransferase (LARGE, Accession NP_598397.1) 
is another GAM44 target gene, herein designated TARGET 
GENE. LARGE BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by LARGE, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LARGE BINDING SITE, 
designated SEQ ID:14179, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[3976] Another function of GAM44 is therefore inhibition of Like- 
glycosyltransferase (LARGE, Accession NP_598397.1), a 
gene which is a member of the N- acetylglucosaminyl- 
transferase family. Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LARGE. 

[3977] The function of LARGE has been established by previous 
studies. Peyrard et al. (1999) investigated the gene con- 
tent of a segment of 22ql2.3- ql3.1 that had been shown 
to contain meningioma- related genes (OMIM Ref. No. 
156100) on the basis of studies of deletions. They charac- 
terized a new member of the N- acetylglucosaminyltrans- 



ferase gene family, which they designated the LARGE 
gene. The LARGE gene spans more than 664 kb of ge- 
nomic DNA, making it the fifth largest in the human 
genome, after dystrophin (DMD; 300377), with 2.3 Mb; 
DCC (OMIM Ref. No. 120470), with 1.4 Mb; GRM8 (OMIM 
Ref. No. 601116), with 1 Mb; and utrophin (UTRN; 
128240), with 900 kb. The LARGE gene contains 16 exons 
(4,326- bp cDNA) and has an exon content of less than 
0.66%, which is similar to the exon content of the DMD 
gene (0.6%). The chromosomal segment of 22q containing 
the LARGE gene is apparently poor in genes. By fluores- 
cence in situ hybridization, Peyrard et al. (1999) mapped 
the mouse Large gene to 8C1 in a region of conserved 
synteny with 22ql2.3- ql3.1. The expression pattern of 
the human and mouse LARGE orthologs is similar. Both 
genes are expressed ubiquitously, consistent with their 
function as housekeeping genes. These genes are also 
evolutionarily well conserved, as Peyrard et al. (1999) 
identified an ortholog in C. elegans encoding a polypep- 
tide that is 33% identical with the human protein. Michele 
et al. (2002) demonstrated in both muscle- eye- brain 
disease (OMIM Ref. No. 253280) and Fukuyama congenital 
muscular dystrophy (FCMD; 253800) patients that alpha- 



dystroglycan is expressed at the muscle membrane, but 
similar hypoglycosylation in the diseases directly abol- 
ishes binding activity of dystroglycan for the ligands 
laminin (see OMIM Ref. No. 150240), neurexin (see OMIM 
Ref. No. 600565), and agrin (OMIM Ref. No. 103320). 
Michele et al. (2002) showed that this posttranslational 
biochemical and functional disruption of alpha- dystro- 
glycan is recapitulated in the muscle and central nervous 
system of myd mice. Michele et al. (2002) demonstrated 
that myd mice have abnormal neuronal migration in the 
cerebral cortex, cerebellum, and hippocampus, and show 
disruption of the basal lamina. In addition, myd mice re- 
veal that dystroglycan targets proteins to functional sites 
in brain through its interactions with extracellular matrix 
proteins. Michele et al. (2002) suggested that at least 3 
mammalian genes function within a convergent posttrans- 
lational processing pathway during the biosynthesis of 
dystroglycan and that abnormal dystroglycan- ligand in- 
teractions underlie the pathogenic mechanism of muscu- 
lar dystrophy with brain abnormalities. 
[3978] Animal model experiments lend further support to the 

function of LARGE. Michele et al. (2002) demonstrated in 
both muscle- eye- brain disease (OMIM Ref. No. 253280) 



and Fukuyama congenital muscular dystrophy (FCMD; 
253800) patients that alpha- dystroglycan is expressed at 
the muscle membrane, but similar hypoglycosylation in 
the diseases directly abolishes binding activity of dystro- 
glycan for the ligands laminin (see OMIM Ref. No. 
150240), neurexin (see OMIM Ref. No. 600565), and agrin 
(OMIM Ref. No. 103320). Michele et al. (2002) showed that 
this posttranslational biochemical and functional disrup- 
tion of alpha- dystroglycan is recapitulated in the muscle 
and central nervous system of myd mice. Michele et al. 
(2002) demonstrated that myd mice have abnormal neu- 
ronal migration in the cerebral cortex, cerebellum, and 
hippocampus, and show disruption of the basal lamina. In 
addition, myd mice reveal that dystroglycan targets pro- 
teins to functional sites in brain through its interactions 
with extracellular matrix proteins. Michele et al. (2002) 
suggested that at least 3 mammalian genes function 
within a convergent posttranslational processing pathway 
during the biosynthesis of dystroglycan and that abnormal 
dystroglycan- ligand interactions underlie the pathogenic 
mechanism of muscular dystrophy with brain abnormali- 
ties. 

[3979] it is appreciated that the abovementioned animal model 



for LARGE is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3980] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[3981] Grewal, P. K.; Holzfeind, P. J.; Bittner, R. E.; Hewitt, J. E. : 

Mutant glycosyltransferase and altered glycosylation of al- 
pha- dystroglycan in the myodystrophy mouse. Nature 
Genet. 28: 151- 154, 2001. ; and 

[3982] Michele, D. E.; Barresi, R.; Kanagawa, M.; Saito, F.; Cohn, 
R. D.; SatzJ. S.; Dollar, J.; Nishino, I.; Kelley, R. I.; Somer, 
H.; Straub, V.; Mathews, K. D.; Moore, S. A.; Campbell, K. 

[3983] Further studies establishing the function and utilities of 
LARGE are found in John Hopkins OMIM database record 
ID 603590, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Like-glycosyltransferase (LARGE, Accession 
NP_004728.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. LARGE BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by LARGE, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
LARGE BINDING SITE, designated SEQ ID: 14179, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[3984] Another function of GAM44 is therefore inhibition of Like- 
glycosyltransferase (LARGE, Accession NP_004728.1), a 
gene which is a member of the N- acetylglucosaminyl- 
transferase family. Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LARGE. 

[3985] The function of LARGE has been established by previous 
studies. Peyrard et al. (1999) investigated the gene con- 
tent of a segment of 22ql2.3- ql3.1 that had been shown 
to contain meningioma- related genes (OMIM Ref. No. 
156100) on the basis of studies of deletions. They charac- 
terized a new member of the N- acetylglucosaminyltrans- 
ferase gene family, which they designated the LARGE 
gene. The LARGE gene spans more than 664 kb of ge- 
nomic DNA, making it the fifth largest in the human 
genome, after dystrophin (DMD; 300377), with 2.3 Mb; 
DCC (OMIM Ref. No. 120470), with 1.4 Mb; GRM8 (OMIM 
Ref. No. 601116), with 1 Mb; and utrophin (UTRN; 



128240), with 900 kb. The LARGE gene contains 16 exons 
(4,326- bp cDNA) and has an exon content of less than 
0.66%, which is similar to the exon content of the DMD 
gene (0.6%). The chromosomal segment of 22q containing 
the LARGE gene is apparently poor in genes. By fluores- 
cence in situ hybridization, Peyrard et al. (1999) mapped 
the mouse Large gene to 8C1 in a region of conserved 
synteny with 22ql2.3- ql3.1. The expression pattern of 
the human and mouse LARGE orthologs is similar. Both 
genes are expressed ubiquitously, consistent with their 
function as housekeeping genes. These genes are also 
evolutionarily well conserved, as Peyrard et al. (1999) 
identified an ortholog in C. elegans encoding a polypep- 
tide that is 33% identical with the human protein. Michele 
et al. (2002) demonstrated in both muscle- eye- brain 
disease (OMIM Ref. No. 253280) and Fukuyama congenital 
muscular dystrophy (FCMD; 253800) patients that alpha- 
dystroglycan is expressed at the muscle membrane, but 
similar hypoglycosylation in the diseases directly abol- 
ishes binding activity of dystroglycan for the ligands 
laminin (see OMIM Ref. No. 150240), neurexin (see OMIM 
Ref. No. 600565), and agrin (OMIM Ref. No. 103320). 
Michele et al. (2002) showed that this posttranslational 



biochemical and functional disruption of alpha- dystro- 
glycan is recapitulated in the muscle and central nervous 
system of myd mice. Michele et al. (2002) demonstrated 
that myd mice have abnormal neuronal migration in the 
cerebral cortex, cerebellum, and hippocampus, and show 
disruption of the basal lamina. In addition, myd mice re- 
veal that dystroglycan targets proteins to functional sites 
in brain through its interactions with extracellular matrix 
proteins. Michele et al. (2002) suggested that at least 3 
mammalian genes function within a convergent posttrans- 
lational processing pathway during the biosynthesis of 
dystroglycan and that abnormal dystroglycan- ligand in- 
teractions underlie the pathogenic mechanism of muscu- 
lar dystrophy with brain abnormalities. 
[3986] Animal model experiments lend further support to the 

function of LARGE. Michele et al. (2002) demonstrated in 
both muscle- eye- brain disease (OMIM Ref. No. 253280) 
and Fukuyama congenital muscular dystrophy (FCMD; 
253800) patients that alpha- dystroglycan is expressed at 
the muscle membrane, but similar hypoglycosylation in 
the diseases directly abolishes binding activity of dystro- 
glycan for the ligands laminin (see OMIM Ref. No. 
150240), neurexin (see OMIM Ref. No. 600565), and agrin 



(OMIM Ref. No. 103320). Michele et al. (2002) showed that 
this posttranslational biochemical and functional disrup- 
tion of alpha- dystroglycan is recapitulated in the muscle 
and central nervous system of myd mice. Michele et al. 
(2002) demonstrated that myd mice have abnormal neu- 
ronal migration in the cerebral cortex, cerebellum, and 
hippocampus, and show disruption of the basal lamina. In 
addition, myd mice reveal that dystroglycan targets pro- 
teins to functional sites in brain through its interactions 
with extracellular matrix proteins. Michele et al. (2002) 
suggested that at least 3 mammalian genes function 
within a convergent posttranslational processing pathway 
during the biosynthesis of dystroglycan and that abnormal 
dystroglycan- ligand interactions underlie the pathogenic 
mechanism of muscular dystrophy with brain abnormali- 
ties. 

[3987] | t j S appreciated that the abovementioned animal model 
for LARGE is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[3988] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[3989] Grewal, P. K.; Holzfeind, P. J.; Bittner, R. E.; Hewitt, J. E. : 

Mutant glycosyltransferase and altered glycosylation of al- 
pha- dystroglycan in the myodystrophy mouse. Nature 
Genet. 28: 151- 154, 2001. ; and 

[3990] Michele, D. E.; Barresi, R.; Kanagawa, M.; Saito, F.; Cohn, 
R. D.; SatzJ. S.; Dollar, J.; Nishino, I.; Kelley, R. I.; Somer, 
H.; Straub, V.; Mathews, K. D.; Moore, S. A.; Campbell, K. 

[3991] Further studies establishing the function and utilities of 
LARGE are found in John Hopkins OMIM database record 
ID 603590, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. LAX 
(Accession NP.060243.1) is another GAM44 target gene, 
herein designated TARGET GENE. LAX BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by LAX, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LAX BINDING SITE, designated 
SEQ ID:9263, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[3992] Another function of GAM44 is therefore inhibition of LAX 
(Accession NP.060243.1) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with LAX. 

[3993] Leucine zipper, down-regulated in cancer 1 (LDOC1, Ac- 
cession NP_036449.1) is another CAM44 target gene, 
herein designated TARGET GENE. LDOC1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by LDOC1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LDOC1 BINDING 
SITE, designated SEQ ID:2933, to the nucleotide sequence 
of GAM44 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:287. 

[3994] Another function of GAM44 is therefore inhibition of 

Leucine zipper, down-regulated in cancer 1 (LDOC1, Ac- 
cession NP.036449.1) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LDOC1. 

[3995] Lipoma hmgic fusion partner (LHFP, Accession 

NP_005771.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. LHFP BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by LHFP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LHFP BINDING SITE, designated 
SEQ ID: 12839, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[3996] Another function of GAM44 is therefore inhibition of 
Lipoma hmgic fusion partner (LHFP, Accession 
NP_005771.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LHFP. 

[3997] Lin-7 homolog a (c. elegans) (LIN7A, Accession 

NP_004655.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. LIN7A BINDING SITE is a target 
binding site found in the 5 N untranslated region of mRNA 
encoded by LIN7A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LIN7A BINDING SITE, designated 
SEQ ID:3012, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[3998] Another function of GAM44 is therefore inhibition of Lin-7 
homolog a (c. elegans) (LIN7A, Accession NP_004655.1) . 
Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 



sociated with LIN7A. 

[3999] LOC118987 (Accession NP_776152.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC118987 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 18987, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOCI 18987 BINDING SITE, designated SEQ ID:9092, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4000] Another function of GAM44 is therefore inhibition of 

LOC118987 (Accession NP_776152.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC118987. 

[400 1 ] LOC126017 (Accession XP.064903.7) is another GAM44 
target gene, herein designated TARGET GENE. LOC126017 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC126017, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC126017 BINDING SITE, designated SEQ ID:19476, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4002] Another function of GAM44 is therefore inhibition of 

LOC126017 (Accession XP.064903.7) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC126017. 

[4003] LOC126731 (Accession NP_660300.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC126731 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC126731, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC126731 BINDING SITE, designated SEQ ID:18542, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4004] Another function of GAM44 is therefore inhibition of 

LOC126731 (Accession NP_660300.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC126731. 



[4005] LOC130752 (Accession XP.059468.3) is another GAM44 
target gene, herein designated TARGET GENE. LOC130752 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC130752, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC130752 BINDING SITE, designated SEQ ID:10734, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4006] Another function of GAM44 is therefore inhibition of 

LOC130752 (Accession XP_059468.3) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC130752. 

[4007] LOC144486 (Accession XP_096608.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC144486 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC144486, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144486 BINDING SITE, designated SEQ ID: 16849, to 



the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4008] Another function of GAM44 is therefore inhibition of 

LOC144486 (Accession XP_096608.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144486. 

[4009] LOC145053 (Accession XP_096714.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC145053 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145053, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145053 BINDING SITE, designated SEQ ID:16596, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4010] Another function of GAM44 is therefore inhibition of 

LOC145053 (Accession XP_096714.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145053. 

[40 11 ] LOC145216 (Accession XP_096730.1) is another GAM44 



target gene, herein designated TARGET GENE. LOC145216 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145216, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145216 BINDING SITE, designated SEQ ID:18659, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4012] Another function of GAM44 is therefore inhibition of 

LOC145216 (Accession XP_096730.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145216. 

[4013] LOC146227 (Accession XP.085374.2) is another GAM44 
target gene, herein designated TARGET GENE. LOC146227 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146227, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146227 BINDING SITE, designated SEQ ID:1810, to 
the nucleotide sequence of GAM44 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:287. 
[4014] Another function of GAM44 is therefore inhibition of 

LOC146227 (Accession XP.085374.2) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146227. 

[4015] LOC146443 (Accession XP.085461.6) is another GAM44 
target gene, herein designated TARGET GENE. LOC146443 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146443, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146443 BINDING SITE, designated SEQ ID:15013, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4016] Another function of GAM44 is therefore inhibition of 

LOC146443 (Accession XP.085461.6) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146443. 

[40 17 ] LOC146728 (Accession XP_097074.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC146728 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC146728, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146728 BINDING SITE, designated SEQ ID:16534, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4018] Another function of GAM44 is therefore inhibition of 

LOC146728 (Accession XP_097074.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146728. 

[4019] LOC146856 (Accession XP_096086.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC146856 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC146856, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146856 BINDING SITE, designated SEQ ID: 17740, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 



[4020] Another function of GAM44 is therefore inhibition of 

LOC146856 (Accession XP_096086.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146856. 

[4021] LOC147947 (Accession XP_085974.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC147947 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC147947, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147947 BINDING SITE, designated SEQ ID:6702, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4022] Another function of GAM44 is therefore inhibition of 

LOC147947 (Accession XP_085974.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147947. 

[4023] LOC148490 (Accession XP_086210.2) is another GAM44 
target gene, herein designated TARGET GENE. LOC148490 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC148490, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148490 BINDING SITE, designated SEQ ID: 18524, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4024] Another function of GAM44 is therefore inhibition of 

LOC148490 (Accession XP.086210.2) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148490. 

[4025] LOC149420 (Accession NP_690048.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC149420 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC149420, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149420 BINDING SITE, designated SEQ ID: 19107, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4026] Another function of GAM44 is therefore inhibition of 



LOC149420 (Accession NP_690048.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149420. 

[4027] LOC151242 (Accession XP.087137.2) is another GAM44 
target gene, herein designated TARGET GENE. LOC151242 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC151242, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151242 BINDING SITE, designated SEQ ID:1944, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4028] Another function of GAM44 is therefore inhibition of 

LOC151242 (Accession XP_087137.2) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151242. 

[4029] LOC151610 (Accession XP_087245.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC151610 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC151610, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151610 BINDING SITE, designated SEQ ID:12037, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4030] Another function of GAM44 is therefore inhibition of 

LOC151610 (Accession XP_087245.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151610. 

[403 1 ] LOC152519 (Accession XP.087483.3) is another GAM44 
target gene, herein designated TARGET GENE. LOC152519 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC152519, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152519 BINDING SITE, designated SEQ ID:12979, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4032] Another function of GAM44 is therefore inhibition of 

LOC152519 (Accession XP_087483.3) . Accordingly, utili- 



ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152519. 

[4033] LOC153077 (Accession XP_098307.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC153077 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC153077, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153077 BINDING SITE, designated SEQ ID:16808, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4034] Another function of GAM44 is therefore inhibition of 

LOC153077 (Accession XP_098307.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153077. 

[4035] LOC157531 (Accession XP.098772.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC157531 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC157531, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC157531 BINDING SITE, desig- 
nated SEQ ID:3461, to the nucleotide sequence of GAM44 
RNA, herein designated GAM RNA, also designated SEQ 
ID:287. 

[4036] Another function of GAM44 is therefore inhibition of 

LOC157531 (Accession XP_098772.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157531. 

[4037] LOC158125 (Accession XP.088492.2) is another GAM44 
target gene, herein designated TARGET GENE. LOC158125 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC158125, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158125 BINDING SITE, designated SEQ ID:8554, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4038] Another function of GAM44 is therefore inhibition of 

LOC158125 (Accession XP_088492.2) . Accordingly, utili- 



ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158125. 

[4039] LOC202781 (Accession XP_117455.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC202781 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC202781, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC202781 BINDING SITE, designated SEQ ID:9377, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4040] Another function of GAM44 is therefore inhibition of 

LOC202781 (Accession XP_117455.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC202781. 

[4041] LOC2 19612 (Accession XP.168585.2) is another GAM44 
target gene, herein designated TARGET GENE. LOC2 19612 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC2 19612, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19612 BINDING SITE, designated SEQ ID:690, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4042] Another function of GAM44 is therefore inhibition of 

LOC219612 (Accession XP_168585.2) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC219612. 

[4043] LQC2 1973 1 (Accession XP.167596. 1) is another GAM44 
target gene, herein designated TARGET GENE. LOC2 19731 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC2 19731, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC219731 BINDING SITE, designated SEQ ID:5054, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4044] Another function of GAM44 is therefore inhibition of 

LOC2 19731 (Accession XP_167596.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC219731. 

[4045] LOC2 19914 (Accession XP_167788.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC2 19914 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC219914, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC219914 BINDING SITE, designated SEQ ID:15995, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4046] Another function of GAM44 is therefore inhibition of 

LOC219914 (Accession XP.167788.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC219914. 

[4047] LOC2 19942 (Accession XP_167790.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC2 19942 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19942, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC2 19942 BINDING SITE, designated SEQ ID: 10767, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4048] Another function of GAM44 is therefore inhibition of 

LOC2 19942 (Accession XP_167790.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC2 19942. 

[4049] LOC282976 (Accession XP_2 10838.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC282976 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC282976, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282976 BINDING SITE, designated SEQ ID:2531, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4050] Another function of GAM44 is therefore inhibition of 

LOC282976 (Accession XP_210838.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC282976. 

[4051] LOC283314 (Accession XP_2 10969.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC283314 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283314, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283314 BINDING SITE, designated SEQ ID:19120, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4052] Another function of GAM44 is therefore inhibition of 

LOC283314 (Accession XP_2 10969.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283314. 

[4053] LOC283337 (Accession XP_300560.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC283337 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283337, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC283337 BINDING SITE, designated SEQ ID:7249, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4054] Another function of GAM44 is therefore inhibition of 

LOC283337 (Accession XP_300560.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283337. 

[4055] LOC283484 (Accession XP_211053.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC283484 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283484, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283484 BINDING SITE, designated SEQ ID:17012, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4056] Another function of GAM44 is therefore inhibition of 

LOC283484 (Accession XP_211053.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283484. 



[4057] LOC283767 (Accession XP_208835.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC283767 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283767, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283767 BINDING SITE, designated SEQ ID:1502, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4058] Another function of GAM44 is therefore inhibition of 

LOC283767 (Accession XP_208835.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283767. 

[4059] LOC283776 (Accession XP_211196.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC283776 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283776, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283776 BINDING SITE, designated SEQ ID: 14021, to 



the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4060] Another function of GAM44 is therefore inhibition of 

LOC283776 (Accession XP_211196.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283776. 

[4061] LOC283818 (Accession XP_211218.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC283818 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283818, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283818 BINDING SITE, designated SEQ ID:3222, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4062] Another function of GAM44 is therefore inhibition of 

LOC283818 (Accession XP_211218.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283818. 

[4063] LOC283906 (Accession XP_2 112 54.1) is another GAM44 



target gene, herein designated TARGET GENE. LOC283906 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283906, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283906 BINDING SITE, designated SEQ ID: 19383, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4064] Another function of GAM44 is therefore inhibition of 

LOC283906 (Accession XP_211254.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283906. 

[4065] LOC284031 (Accession XP.208982.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC284031 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284031, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284031 BINDING SITE, designated SEQ ID: 1826, to 
the nucleotide sequence of GAM44 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:287. 
[4066] Another function of GAM44 is therefore inhibition of 

LOC284031 (Accession XP_208982.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284031. 

[4067] LOC284462 (Accession XP_2 11475.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC284462 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284462, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284462 BINDING SITE, designated SEQ ID: 17281, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4068] Another function of GAM44 is therefore inhibition of 

LOC284462 (Accession XP_211475.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284462. 

[4069] LOC284473 (Accession XP_2 11474.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC284473 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284473, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284473 BINDING SITE, designated SEQ ID:7971, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4070] Another function of GAM44 is therefore inhibition of 

LOC284473 (Accession XP_211474.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284473. 

[4071] LOC284578 (Accession XP_211526.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC284578 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC2845 78, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284578 BINDING SITE, designated SEQ ID:13654, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 



[4072] Another function of GAM44 is therefore inhibition of 

LOC284578 (Accession XP_211526.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284578. 

[4073] LOC284671 (Accession XP.209313.2) is another GAM44 
target gene, herein designated TARGET GENE. LOC284671 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284671, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284671 BINDING SITE, designated SEQ ID: 1698, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4074] Another function of GAM44 is therefore inhibition of 

LOC284671 (Accession XP_209313.2) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284671. 

[4075] LOC284684 (Accession XP_209316.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC284684 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC284684, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284684 BINDING SITE, designated SEQ ID:2205, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4076] Another function of GAM44 is therefore inhibition of 

LOC284684 (Accession XP.209316.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284684. 

[4077] LOC284775 (Accession XP_211635.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC284775 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284775, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284775 BINDING SITE, designated SEQ ID:19513, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4078] Another function of GAM44 is therefore inhibition of 



LOC284775 (Accession XP_211635.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284775. 

[4079] LOC284798 (Accession XP_2 11639.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC284798 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284798, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284798 BINDING SITE, designated SEQ ID: 18378, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4080] Another function of GAM44 is therefore inhibition of 

LOC284798 (Accession XP_211639.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284798. 

[4081] LOC285351 (Accession XP_211856.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC285351 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285351, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285351 BINDING SITE, designated SEQ ID:7404, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4082] Another function of GAM44 is therefore inhibition of 

LOC285351 (Accession XP_211856.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285351. 

[4083] LOC285404 (Accession XP.211885.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC285404 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC285404, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285404 BINDING SITE, designated SEQ ID:2002, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4084] Another function of GAM44 is therefore inhibition of 

LOC285404 (Accession XP_211885.1) . Accordingly, utili- 



ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285404. 

[4085] LOC285422 (Accession XP_211894.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC285422 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285422, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285422 BINDING SITE, designated SEQ ID:5221, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4086] Another function of GAM44 is therefore inhibition of 

LOC285422 (Accession XP_211894.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285422. 

[4087] LOC285441 (Accession XP_2 11897.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC285441 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285441, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285441 BINDING SITE, designated SEQ ID: 18486, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4088] Another function of GAM44 is therefore inhibition of 

LOC285441 (Accession XP_211897.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285441. 

[4089] LOC285548 (Accession XP_2 11936.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC285548 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285548, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285548 BINDING SITE, designated SEQ ID:3710, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4090] Another function of GAM44 is therefore inhibition of 

LOC285548 (Accession XP_211936.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC285548. 

[4091] LOC285623 (Accession XP_211958.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC285623 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285623, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285623 BINDING SITE, designated SEQ ID:1605, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4092] Another function of GAM44 is therefore inhibition of 

LOC285623 (Accession XP.211958.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285623. 

[4093] LOC285747 (Accession XP_209742.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC285747 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285747, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC285747 BINDING SITE, designated SEQ ID:16029, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4094] Another function of GAM44 is therefore inhibition of 

LOC285747 (Accession XP_209742.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285747. 

[4095] LOC285946 (Accession XP_2 12 103.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC285946 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285946, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285946 BINDING SITE, designated SEQ ID: 19964, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4096] Another function of GAM44 is therefore inhibition of 

LOC285946 (Accession XP_212103.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC285946. 



[4097] LOC286345 (Accession XP_2 1002 1.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC286345 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286345, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286345 BINDING SITE, designated SEQ ID: 1540, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4098] Another function of GAM44 is therefore inhibition of 

LOC286345 (Accession XP_2 1002 1.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286345. 

[4099] LOC286452 (Accession XP_2 12323.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC286452 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286452, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286452 BINDING SITE, designated SEQ ID:17170, to 



the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4100] Another function of GAM44 is therefore inhibition of 

LOC286452 (Accession XP.212323.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286452. 

[4101] LOC286484 (Accession XP_208434.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC286484 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286484, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286484 BINDING SITE, designated SEQ ID: 14618, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4102] Another function of GAM44 is therefore inhibition of 

LOC286484 (Accession XP_208434.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286484. 

t 41 03] LOC338588 (Accession XP.294659.1) is another GAM44 



target gene, herein designated TARGET GENE. LOC338588 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338588, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338588 BINDING SITE, designated SEQ ID: 10340, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4104] Another function of GAM44 is therefore inhibition of 

LOC338588 (Accession XP.294659.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338588. 

[4105] LOC338991 (Accession XP_290663.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC338991 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338991, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338991 BINDING SITE, designated SEQ ID:1502, to 
the nucleotide sequence of GAM44 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:287. 
[4106] Another function of GAM44 is therefore inhibition of 

LOC338991 (Accession XP_290663.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338991. 

[4107] LOC338999 (Accession XP.290659.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC338999 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338999, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338999 BINDING SITE, designated SEQ ID:1502, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4108] Another function of GAM44 is therefore inhibition of 

LOC338999 (Accession XP_290659.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338999. 

t 41 09] LOC339161 (Accession XP.294835.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC339161 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339161, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339161 BINDING SITE, designated SEQ ID:7871, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[41 1 0] Another function of GAM44 is therefore inhibition of 

LOC339161 (Accession XP_294835.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339161. 

t 4111 ] LOC339184 (Accession XP_290743.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC339184 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC339184, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339184 BINDING SITE, designated SEQ ID:5261, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 



[4112] Another function of GAM44 is therefore inhibition of 

LOC339184 (Accession XP_290743.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339184. 

[4113] LOC339437 (Accession XP.290899.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC339437 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC339437, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339437 BINDING SITE, designated SEQ ID:19567, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4114] Another function of GAM44 is therefore inhibition of 

LOC339437 (Accession XP_290899.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339437. 

[4115] LOC340478 (Accession XP_295258.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC340478 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC340478, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340478 BINDING SITE, designated SEQ ID:2003, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[41 1 6] Another function of GAM44 is therefore inhibition of 

LOC340478 (Accession XP.295258.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340478. 

[4117] LOC341744 (Accession XP.296409.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC341744 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC341744, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC341744 BINDING SITE, designated SEQ ID:11667, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4118] Another function of GAM44 is therefore inhibition of 



LOC341744 (Accession XP_296409.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC341744. 

[4119] LOC348113 (Accession XP_300623.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC348113 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC348113, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348113 BINDING SITE, designated SEQ ID:1502, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4120] Another function of GAM44 is therefore inhibition of 

LOC348113 (Accession XP_300623.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348113. 

[4121] LOC348137 (Accession XP_300635.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC348137 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348137, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348137 BINDING SITE, designated SEQ ID:10142, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4122] Another function of GAM44 is therefore inhibition of 

LOC348137 (Accession XP_300635.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348137. 

t 412 3] LOC348142 (Accession XP.300636.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC348142 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC348142, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348142 BINDING SITE, designated SEQ ID: 1502, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4124] Another function of GAM44 is therefore inhibition of 

LOC348142 (Accession XP_300636.1) . Accordingly, utili- 



ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348142. 

t 412 5] LOC348144 (Accession XP_300638.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC348144 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC348144, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348144 BINDING SITE, designated SEQ ID: 18221, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4126] Another function of GAM44 is therefore inhibition of 

LOC348144 (Accession XP_300638.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348144. 

t 4127 ] LOC348182 (Accession XP.302676.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC348182 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348182, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348182 BINDING SITE, designated SEQ ID:11592, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4128] Another function of GAM44 is therefore inhibition of 

LOC348182 (Accession XP_302676.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348182. 

t 412 9] LOC348768 (Accession XP.302883.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC348768 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC348768, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348768 BINDING SITE, designated SEQ ID: 14195, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4130] Another function of GAM44 is therefore inhibition of 

LOC348768 (Accession XP_302883.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC348768. 

t 41 3 1 ] LOC350132 (Accession XP_303867.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC350132 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC350132, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC350132 BINDING SITE, designated SEQ ID:3208, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4132] Another function of GAM44 is therefore inhibition of 

LOC350132 (Accession XP_303867.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC350132. 

t 41 33] LOC350147 (Accession XP.303825.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC350147 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC350147, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC350147 BINDING SITE, designated SEQ ID:15430, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4134] Another function of GAM44 is therefore inhibition of 

LOC350147 (Accession XP_303825.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC350147. 

t 41 35] LOC351042 (Accession XP.304632.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC351042 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC351042, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC351042 BINDING SITE, designated SEQ ID:8285, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4136] Another function of GAM44 is therefore inhibition of 

LOC351042 (Accession XP_304632.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC351042. 

t 41 3 7 ] LOC57107 (Accession NP_065114.2) is another GAM44 
target gene, herein designated TARGET GENE. LOC57107 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC57107, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC57107 BINDING SITE, designated SEQ ID:5002, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4138] Another function of GAM44 is therefore inhibition of 

LOC57107 (Accession NP.065114.2) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC57107. 

t 41 39] LOC90148 (Accession XP_029430.1) is another GAM44 
target gene, herein designated TARGET GENE. LOC90148 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90148, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



LOC90148 BINDING SITE, designated SEQ ID:4641, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 
[4140] Another function of GAM44 is therefore inhibition of 

LOC90148 (Accession XP_029430.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90148. 

t 4141 ] LOC92973 (Accession XP.048529.2) is another GAM44 
target gene, herein designated TARGET GENE. LOC92973 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC92973, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92973 BINDING SITE, designated SEQ ID: 14969, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4142] Another function of GAM44 is therefore inhibition of 

LOC92973 (Accession XP.048529.2) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92973. 



t 414 3] LOC93349 (Accession NP_612411.2) is another GAM44 
target gene, herein designated TARGET GENE. LOC93349 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC93349, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC93349 BINDING SITE, designated SEQ ID: 17460, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4144] A no ther function of GAM44 is therefore inhibition of 

LOC93349 (Accession NP_612411.2) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC93349. 

t 414 5] LSM10 (Accession NP_116270.1) is another GAM44 target 
gene, herein designated TARGET GENE. LSM10 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LSM10, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LSM10 BIND- 
ING SITE, designated SEQ ID:918, to the nucleotide se- 



quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[4146] Another function of GAM44 is therefore inhibition of 

LSM10 (Accession NP_116270.1) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LSM10. 

[4147] Lymphotoxin alpha (tnf superfamily, member 1) (LTA, Ac- 
cession NP_000586.2) is another GAM44 target gene, 
herein designated TARGET GENE. LTA BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by LTA, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LTA BINDING SITE, designated 
SEQ ID:3286, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[4148] Another function of GAM44 is therefore inhibition of Lym- 
photoxin alpha (tnf superfamily, member 1) (LTA, Acces- 
sion NP_000586.2), a gene which is a cytokine that in its 
homotrimeric form binds to tnfrsfla/tnfrl, tnfrsflb/tnfbr 
and tnfrsfl4/hvem. Accordingly, utilities of GAM44 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with LTA. 



[4149] The function of LTA has been established by previous 

studies. Lymphotoxin was first characterized as a biologic 
factor in mitogen- stimulated lymphocytes having anticel- 
lular activity on neoplastic cell lines. It is a glycoprotein 
with a relative molecular mass (Mr) of 60,000- 70,000, 
whereas monomeric lymphotoxin has an Mr of 25,000. 
Gray et al. (1984) isolated a chemically synthesized gene 
and natural complementary DNA coding for human lym- 
photoxin and engineered them for expression in E. coli. 
Cytotoxic and necrosis effects were observed in murine 
and human tumor cell lines in vitro and in murine sarco- 
mas in vivo. TNF- beta (also known as lymphotoxin- al- 
pha, or LTA) shows 35% identity and 50% homology in 
amino acid sequence with the TNF- alpha (OMIM Ref. No. 
191160). Aggarwal et al. (1985) showed that the 2 TNFs 
share a common receptor on tumor cells See 191160 for 
information on the situation of both TNFA and TNFB on 
6p. By analysis of deletions induced in lymphoblastoid 
cells by gamma- irradiation, Evans et al. (1989) concluded 
that TNFB maps to the interval between C4 and HLA- B. 
Spies et al. (1989) showed that the TNF- alpha and TNF- 
beta gene cluster is about 210 kb from HLA- B on 6p21.3. 
Jongeneel et al. (1991) described polymorphic microsatel- 



lites within a 12- kb region of the major histocompatibil- 
ity complex that includes the TNFB locus. Lymphotoxin- 
alpha in a homotrimeric form is a soluble protein secreted 
by activated lymphocytes and presumed to act as a modu- 
lator in the immune response. The LT- alpha homotrimer 
shares its receptor with tumor necrosis factor and binds 
to both TNF receptor- 1 (OMIM Ref. No. 191190) and - 2 
(191191 

[4150] 

[4151] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4152] Aggarwal, B. B.; Eessalu, T. E.; Hass, P. E. : Characteriza- 
tion of receptors for human tumour necrosis factor and 
their regulation by gamma- interferon. Nature 318: 665- 
667, 1985. ; and 

[4153] Evans, A. M.; Petersen, J. W.; Sekhon, C. S.; DeMars, R. : 
Mapping of prolactin and tumor necrosis factor- beta 
genes on human chromosome 6p using lymphoblastoid 
cell deletion mutants. Somat. 

[4154] Further studies establishing the function and utilities of 
LTA are found in John Hopkins OMIM database record ID 
153440, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Methyl cpg binding 
protein 2 (rett syndrome) (MECP2, Accession 
NP_004983.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. MECP2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by MECP2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MECP2 BINDING SITE, designated 
SEQ ID:689, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[4155] Another function of GAM44 is therefore inhibition of 

Methyl cpg binding protein 2 (rett syndrome) (MECP2, Ac- 
cession NP_004983.1) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MECP2. 

[4156] Meisl, myeloid ecotropic viral integration site 1 homolog 
(mouse) (MEIS1, Accession NP_002389.1) is another 
GAM44 target gene, herein designated TARGET GENE. 
MEIS1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by MEIS1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
MEIS1 BINDING SITE, designated SEQ ID:12764, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[4157] Another function of GAM44 is therefore inhibition of 

Meisl, myeloid ecotropic viral integration site 1 homolog 
(mouse) (MEISl, Accession NP_002389.1), a gene which 
may regulate gene expression and control cell differentia- 
tion. Accordingly, utilities of GAM44 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with MEISl. 

[4158] The function of MEISl has been established by previous 
studies. Homeo box genes, of which the most well- char- 
acterized category is represented by the HOX genes, play 
a crucial role in normal development. In addition, several 
homeoproteins are involved in neoplasia: PPX1 (OMIM Ref. 
No. 176310), HOXA10 (OMIM Ref. No. 142957), and 
HOXB8 (OMIM Ref. No. 142963) play important roles in 
leukemia. The Meisl locus was isolated by Moskow et al. 
(1995) as a common site of viral integration involved in 
myeloid leukemia in BXH- 2 mice. MEISl encodes a novel 
homeo box protein belonging to the TALE (three amino 
acid loop extension) family of homeodomain- containing 



proteins. The homeodomain of MEIS1 is the only con- 
served motif within the entire 390- amino acid protein. 
Steelman et al. (1997) described additional members of a 
related gene family, which they called Meisl- related 
genes (MRGs; OMIM Ref. No. 601740). Mercader et al. 
(1999) described the role of homeo box genes Meisl, 
Meis2, and Pbxl in the development of mouse, chicken, 
and Drosophila limbs. Mercader et al. (1999) found that 
Meisl and Meis2 expression is restricted to the proximal 
domain, coincident with the previously reported domain in 
which Pbxl is localized to the nucleus. Meisl regulates 
Pbxl activity by promoting nuclear import of the Pbxl 
protein. Mercader et al. (1999) also demonstrated that ec- 
topic expression of Meisl in chicken disrupts distal limb 
development and induces distal- to- proximal transfor- 
mations. Mercader et al. (1999) concluded that the re- 
striction of Meisl to proximal regions of the vertebrate 
limb is essential to specify cell fates and differentiation 
patterns along the proximodistal axis of the limb. 
Thorsteinsdottir et al. (2001) identified MEIS1 as a com- 
mon collaborator with 2 divergent HOX genes, HOXA9 
(OMIM Ref. No. 142956) and HOXB3 (OMIM Ref. No. 
142966), in leukemic transformation. Using overexpres- 



sion studies in bone marrow cells, they also demonstrated 
that each HOX gene studied predisposes to leukemias that 
are phenotypically distinct and that MEIS1 acts primarily to 
accelerate the occurrence of these leukemias without al- 
tering their phenotype. By fluorescence in situ hybridiza- 
tion, Moskow et al. (1995) mapped the human MEIS1 gene 
to 2pl4- pl3 near 3 translocation breakpoints involved in 
human leukemia. They mapped the murine homolog to 
mouse 11. 

[4159] 

[4160] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4161] Moskow, J. J.; Bullrich, F.; Huebner, K.; Daar, I. O.; Buch- 
berg, A. M. : Meisl, a PBX1- related homeobox gene in- 
volved in myeloid leukemia in BXH- 2 mice. Molec. Cell. 
Biol. 15: 5434- 5443, 1995. ; and 

[4162] steelman, S.; Moskow, J. J.; Muzynski, K.; North, C; Druck, 
T.; Montgomery, J. C; Huebner, K.; Daar, I. O.; Buchberg, 
A. M. : Identification of a conserved family of Meisl- re- 
lated home. 

[4163] Further studies establishing the function and utilities of 

MEIS1 are found in John Hopkins OMIM database record ID 



601739, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. Microfibrillar-associated protein 2 (MFAP2, Acces- 
sion NP_002394.1) is another CAM44 target gene, herein 
designated TARGET GENE. MFAP2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MFAP2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MFAP2 BINDING SITE, designated SEQ ID:2746, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[4164] Another function of GAM44 is therefore inhibition of Mi- 
crofibrillar-associated protein 2 (MFAP2, Accession 
NP_002394.1), a gene which is a component of the 
elastin- associated microfibrils. Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MFAP2. 

[4165] The function of MFAP2 has been established by previous 
studies. The extracellular matrix contains a heteroge- 
neous population of 3- 20 nanometer filaments that Low 
(1962) termed microfibrils. Microfibrils 10 nm in diameter 



are present in elastic and nonelastic tissues and have a 
similar, if not identical, structure and composition. Gibson 
et al. (1986) showed that an acidic glycoprotein of 31 kD, 
termed the microfibril- associated glycoprotein, is a major 
antigen of elastin- associated microfibrils. Other elastin- 
associated microfibril components include fibrillin (OMIM 
Ref. No. 134797) and emilin (OMIM Ref. No. 130660). 
Chen et al. (1993) demonstrated that the mouse Magp 
transcript consists of 1,037 bp; that the Magp gene has 9 
exons with the initiator Met codon located in exon 2; that 
the gene is on mouse chromosome 4 as indicated by 
analysis of somatic cell hybrid lines and by fluorescence in 
situ hybridization; and that the Magp transcript is a 
widespread product of mesenchymal/connective tissue 
cells throughout mouse development. The human ho- 
molog of MFAP2 was cloned by Faraco et al. (1995) from a 
human lung cDNA library using a human probe initially 
identified with primers from the bovine MFAP2 gene. They 
also studied the genomic organization of human MFAP2. 
Like the bovine and murine homologs, the human gene 
has 8 coding exons. However, it also contains two alter- 
natively used 5- prime untranslated exons, compared with 
one in each of the other species. Faraco et al. (1995) 



mapped the gene to lp36.1- p35 using rodent- human 
somatic cell hybrids and fluorescence in situ hybridiza- 
tion. They used a polymorphism in intron 7 to demon- 
strate tight linkage to the marker D1S170 with a physical 
distance between the two of under 100 kb. 

[4166] 

[4167] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 4168 ] Gibson, M. A.; Hughes, J. L; Fanning, J. C; Cleary, E. G. : 
The major antigen of elastin- associated microfibrils is a 
31- kDa glycoprotein. J. Biol. Chem. 261: 11429- 11436, 
1986. ; and 

[4169] FaracoJ.; Bashir, M.; Rosenbloom, J.; Francke, U. : Char- 
acterization of the human gene for microfibril- associated 
glycoprotein (MFAP2), assignment to chromosome 
lp36.1- p35, and linkage to. 

[4170] Further studies establishing the function and utilities of 
MFAP2 are found in John Hopkins OMIM database record 
ID 156790, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Microfibrillar-associated protein 2 (MFAP2, Acces- 
sion NP_059453.1) is another GAM44 target gene, herein 



designated TARGET GENE. MFAP2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MFAP2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MFAP2 BINDING SITE, designated SEQ ID:2746, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[4171] Another function of GAM44 is therefore inhibition of Mi- 
crofibrillar-associated protein 2 (MFAP2, Accession 
NP.059453.1), a gene which is a component of the 
elastin- associated microfibrils. Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MFAP2. 

[4172] The function of MFAP2 has been established by previous 
studies. The extracellular matrix contains a heteroge- 
neous population of 3- 20 nanometer filaments that Low 
(1962) termed microfibrils. Microfibrils 10 nm in diameter 
are present in elastic and nonelastic tissues and have a 
similar, if not identical, structure and composition. Gibson 
et al. (1986) showed that an acidic glycoprotein of 31 kD, 
termed the microfibril- associated glycoprotein, is a major 



antigen of elastin- associated microfibrils. Other elastin- 
associated microfibril components include fibrillin (OMIM 
Ref. No. 134797) and emilin (OMIM Ref. No. 130660). 
Chen et al. (1993) demonstrated that the mouse Magp 
transcript consists of 1,037 bp; that the Magp gene has 9 
exons with the initiator Met codon located in exon 2; that 
the gene is on mouse chromosome 4 as indicated by 
analysis of somatic cell hybrid lines and by fluorescence in 
situ hybridization; and that the Magp transcript is a 
widespread product of mesenchymal/connective tissue 
cells throughout mouse development. The human ho- 
molog of MFAP2 was cloned by Faraco et al. (1995) from a 
human lung cDNA library using a human probe initially 
identified with primers from the bovine MFAP2 gene. They 
also studied the genomic organization of human MFAP2. 
Like the bovine and murine homologs, the human gene 
has 8 coding exons. However, it also contains two alter- 
natively used 5- prime untranslated exons, compared with 
one in each of the other species. Faraco et al. (1995) 
mapped the gene to lp36.1- p35 using rodent- human 
somatic cell hybrids and fluorescence in situ hybridiza- 
tion. They used a polymorphism in intron 7 to demon- 
strate tight linkage to the marker D1S170 with a physical 



distance between the two of under 100 kb. 



[4173] 

[4174] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 417 5] Gibson, M. A.; Hughes, J. L; Fanning, J. C; Cleary, E. G. : 
The major antigen of elastin- associated microfibrils is a 
31- kDa glycoprotein. J. Biol. Chem. 261: 11429- 11436, 
1986. ; and 

[4176] FaracoJ.; Bashir, M.; Rosenbloom, J.; Francke, U. : Char- 
acterization of the human gene for microfibril- associated 
glycoprotein (MFAP2), assignment to chromosome 
lp36.1- p35, and linkage to. 

[4177] Further studies establishing the function and utilities of 
MFAP2 are found in John Hopkins OMIM database record 
ID 156790, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. MGC10646 
(Accession NP_1 16082.1) is another GAM44 target gene, 
herein designated TARGET GENE. MGC10646 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MGC10646, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of MGC10646 
BINDING SITE, designated SEQ ID:5646, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 
[4178] Another function of GAM44 is therefore inhibition of 

MGC10646 (Accession NP_116082.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10646. 

t 417 9] MGC12435 (Accession NP_113615.1) is another GAM44 
target gene, herein designated TARGET GENE. MGC12435 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC12435, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC12435 BINDING SITE, designated SEQ ID:7109, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4180] Another function of GAM44 is therefore inhibition of 

MGC12435 (Accession NP_113615.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



MGC12435. 

[ 41 81] MGC13071 (Accession NP_116078.2) is another GAM44 
target gene, herein designated TARGET GENE. MGC13071 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC13071, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC13071 BINDING SITE, designated SEQ ID:8673, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4182] Another function of GAM44 is therefore inhibition of 

MGC13071 (Accession NP_116078.2) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC13071. 

t 41 83] MGC17515 (Accession NP.689684.1) is another GAM44 
target gene, herein designated TARGET GENE. MGC17515 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC17515, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



MGC17515 BINDING SITE, designated SEQ ID:16554, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[4184] Another function of GAM44 is therefore inhibition of 

MGC17515 (Accession NP.689684.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC17515. 

[4185] MGC2306 (Accession NP.002041.2) is another GAM44 
target gene, herein designated TARGET GENE. MGC2306 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC2306, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC2306 BINDING SITE, designated SEQ ID:2059, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4186] Another function of GAM44 is therefore inhibition of 

MGC2306 (Accession NP_002041.2) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC2306. 

t 41 87] MGC3101 (Accession NP_076948.1) is another GAM44 



target gene, herein designated TARGET GENE. MGC3101 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3101, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3101 BINDING SITE, designated SEQ ID:6021, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4188] Another function of GAM44 is therefore inhibition of 

MGC3101 (Accession NP_076948.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC3101. 

[4189] MGC33215 (Accession NP.722517.1) is another GAM44 
target gene, herein designated TARGET GENE. MGC33215 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC33215, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC33215 BINDING SITE, designated SEQ ID:9985, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 



[4190] Another function of GAM44 is therefore inhibition of 

MGC33215 (Accession NP_722517.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC33215. 

[4191] MGC33974 (Accession NP_699181.1) is another GAM44 
target gene, herein designated TARGET GENE. MGC33974 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by MGC33974, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC33974 BINDING SITE, designated SEQ ID:19531, to 
the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4192] Another function of GAM44 is therefore inhibition of 

MGC33974 (Accession NP_699181.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC33974. 

[4193] MGC35440 (Accession NP_694952.1) is another GAM44 
target gene, herein designated TARGET GENE. MGC35440 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by MGC35440, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC35440 BINDING SITE, designated SEQ ID:1776, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 
[4194] Another function of GAM44 is therefore inhibition of 

MGC35440 (Accession NP.694952.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC35440. 

[4195] Molybdenum cofactor synthesis 3 (MOCS3, Accession 

NP_055299.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. MOCS3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MOCS3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MOCS3 BINDING SITE, designated 
SEQ ID:4326, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[4196] Another function of GAM44 is therefore inhibition of 



Molybdenum cofactor synthesis 3 (MOCS3, Accession 
NP_055299.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MOCS3. 

[4197] Mitochondrial ribosomal protein I21 (MRPL21, Accession 
NP_852616.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. MRPL21 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by MRPL21, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MRPL21 BINDING SITE, designated SEQ ID: 1724, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4198] Another function of GAM44 is therefore inhibition of Mi- 
tochondrial ribosomal protein I21 (MRPL21, Accession 
NP_852616.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPL21. 

[4199] Mitochondrial ribosomal protein I30 (MRPL30, Accession 
NP_660213.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. MRPL30 BINDING SITE is a target 



binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MRPL30, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MRPL30 BINDING SITE, designated SEQ ID:8553, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4200] Another function of GAM44 is therefore inhibition of Mi- 
tochondrial ribosomal protein 130 (MRPL30, Accession 
NP.660213.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPL30. 

[4201] Myosin, light polypeptide 9, regulatory (MYL9, Accession 
NP_006088.2) is another GAM44 target gene, herein des- 
ignated TARGET GENE. MYL9 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by MYL9, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MYL9 
BINDING SITE, designated SEQ ID:1500, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 



also designated SEQ ID:287. 

[4202] Another function of GAM44 is therefore inhibition of 

Myosin, light polypeptide 9, regulatory (MYL9, Accession 
NP_006088.2) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYL9. 

[4203] Myosin, light polypeptide 9, regulatory (MYL9, Accession 
NP_852667.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. MYL9 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MYL9, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MYL9 
BINDING SITE, designated SEQ ID:1500, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[4204] Another function of GAM44 is therefore inhibition of 

Myosin, light polypeptide 9, regulatory (MYL9, Accession 
NP_852667.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYL9. 

[4205] Neural cell adhesion molecule 2 (NCAM2, Accession 



NP_004531.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. NCAM2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by NCAM2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of NCAM2 BINDING SITE, desig- 
nated SEQ ID: 15637, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4206] Another function of GAM44 is therefore inhibition of Neu- 
ral cell adhesion molecule 2 (NCAM2, Accession 
NP_004531.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NCAM2. 

[4207] Nima (never in mitosis gene a)-related kinase 6 (NEK6, 
Accession NP.055212.2) is another GAM44 target gene, 
herein designated TARGET GENE. NEK6 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by NEK6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of NEK6 BINDING SITE, 



designated SEQ ID: 1469, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4208] Another function of GAM44 is therefore inhibition of Nima 
(never in mitosis gene a)-related kinase 6 (NEK6, Acces- 
sion NP.055212.2), a gene which regulates nuclear and 
cytoplasmic aspects of the mitotic cycle. Accordingly, util- 
ities of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
NEK6. 

[4209] The function of NEK6 has been established by previous 
studies. The Aspergillus nidulans 'never in mitosis A' 
(NIMA) gene encodes a serine/threonine kinase that con- 
trols initiation of mitosis. NIMA- related kinases (NEKs) 
are a group of protein kinases that are homologous to 
NIMA. Evidence suggests that NEKs perform functions 
similar to those of NIMA. Li et al. (1999) reported the 
cloning of a human liver cDNA encoding NEK6. Kimura 
and Okano (2001) determined that NEK6 and NEK7 (OMIM 
Ref. No. 606848) share 77% amino acid identity. By North- 
ern blot analysis, Li et al. (1999) detected 1.6-, 2.6-, and 
9.5- kb NEK6 transcripts. The 1.6- kb transcript was ex- 
pressed at highest levels in liver and placenta. By RT- PCR, 



Kimura and Okano (2001) found expression of NEK6 in all 
tissues examined. 

[4210] 

[4211] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 4212 ] Kimura, M.; Okano, Y. : Identification and assignment of 
the human NIMA- related protein kinase 7 gene (NEK7) to 
human chromosome lq31.3. Cytogenet. Cell Genet. 94: 
33- 38, 2001. ; and 

[4 2 13] Li, M. Z.; Yu, L; Liu, Q.; Chu, J. Y.; Zhao, S. Y. : Assign- 
ment of NEK6, a NIMA- related gene, to human chromo- 
some 9q33.3- q34.11 by radiation hybrid mapping. Cyto- 
genet. Cell Genet. 87:. 

[4214] Further studies establishing the function and utilities of 
NEK6 are found in John Hopkins OMIM database record ID 
604884, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.NFASC (Accession 
XP_046808.8) is another GAM44 target gene, herein des- 
ignated TARGET GENE. NFASC BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by NFASC, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NFASC BINDING SITE, designated 
SEQ ID:8725, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[4215] Another function of GAM44 is therefore inhibition of 

NFASC (Accession XP_046808.8) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NFASC. 

t 421 6] NK4 (Accession NP.004212.3) is another GAM44 target 

gene, herein designated TARGET GENE. NK4 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by NK4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NK4 BINDING 
SITE, designated SEQ ID:19318, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[4217] Another function of GAM44 is therefore inhibition of NK4 
(Accession NP_004212.3) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NK4. 

[4218] NP220 (Accession NP_055312.2) is another GAM44 target 



gene, herein designated TARGET GENE. NP220 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by NP220, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NP220 BIND- 
ING SITE, designated SEQ ID:9969, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[4219] Another function of GAM44 is therefore inhibition of 

NP220 (Accession NP_055312.2) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NP220. 

[4220] Neuronal pentraxin receptor (NPTXR, Accession 

NP.055108.2) is another GAM44 target gene, herein des- 
ignated TARGET GENE. NPTXR BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by NPTXR, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig.8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
NPTXR BINDING SITE, designated SEQ ID:3192, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 



RNA, also designated SEQ ID:287. 

[4221] Another function of GAM44 is therefore inhibition of Neu- 
ronal pentraxin receptor (NPTXR, Accession NP_055108.2) 
. Accordingly, utilities of GAM44 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NPTXR. 

[4222] Neuronal pentraxin receptor (NPTXR, Accession 

NP_478058.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. NPTXR BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by NPTXR, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
NPTXR BINDING SITE, designated SEQ ID:3192, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[4223] Another function of GAM44 is therefore inhibition of Neu- 
ronal pentraxin receptor (NPTXR, Accession NP_478058.1) 
. Accordingly, utilities of GAM44 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NPTXR. 

[4224] Purinergic receptor p2x, ligand-gated ion channel, 5 



(P2RX5, Accession NP_002552.2) is another GAM44 target 
gene, herein designated TARGET GENE. P2RX5 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by P2RX5, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of P2RX5 BINDING SITE, designated SEQ ID:4268, 
to the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4225] Another function of GAM44 is therefore inhibition of 
Purinergic receptor p2x, ligand-gated ion channel, 5 
(P2RX5, Accession NP.002552.2) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with P2RX5. 

[4226] Purinergic receptor p2x, ligand-gated ion channel, 5 

(P2RX5, Accession NP.778255.1) is another GAM44 target 
gene, herein designated TARGET GENE. P2RX5 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by P2RX5, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of P2RX5 BINDING SITE, designated SEQ ID:4268, 
to the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4227] Another function of GAM44 is therefore inhibition of 
Purinergic receptor p2x, ligand-gated ion channel, 5 
(P2RX5, Accession NP.778255.1) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with P2RX5. 

[4228] phosphodiesterase 5a, cgmp-specific (PDE5A, Accession 
NP_246273.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. PDE5A BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by PDE5A, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
PDE5A BINDING SITE, designated SEQ ID: 19020, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[4229] Another function of GAM44 is therefore inhibition of 

Phosphodiesterase 5a, cgmp-specific (PDE5A, Accession 
NP_246273.1), a gene which plays a role in signal trans- 
duction by regulating the intracellular concentration of 



cyclic nucleotides . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PDE5A. 
[4230] The function of PDE5A has been established by previous 
studies. Cyclic nucleotide phosphodiesterases (PDEs; EC 
3.1.4.17) are a superfamily of enzymes that catalyze the 
hydrolysis of 3- prime, 5- prime- cyclic nucleotides to the 
corresponding nucleoside 5- prime- monophosphates. 
The PDEs have been subdivided into several families on 
the basis of sequence, substrate specificity, kinetic prop- 
erties, and regulatory features. See 171885. Members of 
the PDE5 family are cGMP- binding, cGMP- specific en- 
zymes. By screening several human cDNA libraries with a 
bovine PDE5 cDNA, Loughney et al. (1998) isolated cDNAs 
encoding human PDE5A. The predicted 875- amino acid 
human protein is approximately 96% identical to bovine 
PDE5A. Like the bovine protein, human PDE5A contains a 
cGMP- binding domain in its N- terminal portion and a 
catalytic domain in its C- terminal region. Recombinant 
PDE5A protein hydrolyzed cGMP in vitro. Northern blot 
analysis revealed that PDE5A is expressed as a 7.9- kb 
mRNA and a less abundant 6- kb mRNA in various human 
tissues. Loughney et al. (1998) isolated an alternatively 



spliced PDE5A mRNA, PDE5A2, which encodes a protein 
with a differing N terminus. Independently, Stacey et al. 
(1998) and Yanaka et al. (1998) cloned PDE5A cDNAs. 
Yanaka et al. (1998) reported that the PDE5A gene con- 
tains 21 exons and spans more than 100 kb. 

[4231] 

[4232] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4233] Loughney, K.; Hill, T. R.; Florio, V. A.; Uher, L; Rosman, G. 
J.; Wolda, S. L; Jones, B. A.; Howard, M. L; McAllister- Lu- 
cas, L M.; Sonnenburg, W. K.; Francis, S. H.; Corbin, J. D.; 
Beavo, J. A.; Ferguson, K. : Isolation and characterization 
of cDNAs encoding PDE5A, a human cCMP- binding, 
cGMP- specific 3- prime, 5- prime- cyclic nucleotide 
phosphodiesterase. Gene 216: 139- 147, 1998. ; and 

[4234] Stacey, P.; Rulten, S.; Dapling, A.; Phillips, S. C. : Molecular 
cloning and expression of human cGMP- binding cGMP- 
specific phosphodiesterase (PDE5). Biochem. Biophys. Res. 
Commun. 247:. 

[4235] Further studies establishing the function and utilities of 
PDE5A are found in John Hopkins OMIM database record 
ID 603310, and in cited publications listed in Table 5, 



which are hereby incorporated by reference. Pellino ho- 
molog 2 (drosophila) (PELI2, Accession NP_067078.1) is 
another GAM44 target gene, herein designated TARGET 
GENE. PELI2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PELI2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PELI2 BINDING SITE, designated SEQ ID:7435, 
to the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4236] Another function of GAM44 is therefore inhibition of 
Pellino homolog 2 (drosophila) (PELI2, Accession 
NP_067078.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PELI2. 

[4237] Peptidase d (PEPD, Accession NP_000276.1) is another 
GAM44 target gene, herein designated TARGET GENE. 
PEPD BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by PEPD, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



PEPD BINDING SITE, designated SEQ ID:4327, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 
[4238] Another function of GAM44 is therefore inhibition of Pep- 
tidase d (PEPD, Accession NP_000276.1) . Accordingly, 
utilities of GAM44 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PEPD. 

[4239] PILRB (Accession NP.778212.2) is another GAM44 target 
gene, herein designated TARGET GENE. PILRB BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by PILRB, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PILRB BINDING SITE, designated SEQ ID:5459, 
to the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4240] Another function of GAM44 is therefore inhibition of PILRB 
(Accession NP.778212.2) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PILRB. 

t 4241 ] PILRB (Accession NP.038468.3) is another GAM44 target 



gene, herein designated TARGET GENE. PILRB BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by PILRB, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PILRB BINDING SITE, designated SEQ ID:5459, 
to the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4242] Another function of GAM44 is therefore inhibition of PILRB 
(Accession NP_038468.3) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PILRB. 

[4243] pogo transposable element with znf domain (POGZ, Ac- 
cession NP_055915.1) is another GAM44 target gene, 
herein designated TARGET GENE. POGZ BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by POGZ, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
POGZ BINDING SITE, designated SEQ ID:11143, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 



RNA, also designated SEQ ID:287. 

[4244] Another function of GAM44 is therefore inhibition of Pogo 
transposable element with znf domain (POGZ, Accession 
NP_055915.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with POGZ. 

[4245] Polymerase (rna) ii (dna directed) polypeptide d (POLR2D, 
Accession NP_004796.1) is another GAM44 target gene, 
herein designated TARGET GENE. POLR2D BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by POLR2D, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of POLR2D BINDING 
SITE, designated SEQ ID:4052, to the nucleotide sequence 
of GAM44 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:287. 

[4246] Another function of GAM44 is therefore inhibition of Poly- 
merase (rna) ii (dna directed) polypeptide d (POLR2D, Ac- 
cession NP_004796.1) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with POLR2D. 

[4247] p ou domain, class 2, associating factor 1 (POU2AF1, Ac- 



cession NP_006226.1) is another CAM44 target gene, 
herein designated TARGET GENE. POU2AF1 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by POU2AF1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of POU2AF1 
BINDING SITE, designated SEQ ID:16639, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[4248] Another function of GAM44 is therefore inhibition of Pou 
domain, class 2, associating factor 1 (POU2AF1, Accession 
NP_006226.1), a gene which is a transcriptional coactiva- 
tor that specifically associates with either octl or oct2 and 
therefore may be associated with A form of b- cell 
leukemia. Accordingly, utilities of GAM44 include diagno- 
sis, prevention and treatment of A form of b- cell 
leukemia, and of other diseases and clinical conditions 
associated with POU2AF1. 

[4249] The function of POU2AF1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1. Protein phosphatase 1, regulatory (inhibitor) 



subunit 3a (glycogen and sarcoplasmic reticulum binding 
subunit, skeletal muscle) (PPP1R3A, Accession 
NP_002702.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. PPP1R3A BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by PPP1R3A, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PPP1R3A BINDING SITE, des- 
ignated SEQ ID:20165, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4250] Another function of GAM44 is therefore inhibition of Pro- 
tein phosphatase 1, regulatory (inhibitor) subunit 3a 
(glycogen and sarcoplasmic reticulum binding subunit, 
skeletal muscle) (PPP1R3A, Accession NP_002702.1), a 
gene which regulates phosphatase activity towards glyco- 
gen synthase, active in skeletal muscle and therefore may 
be associated with Insulin resistance and glycemia varia- 
tion. Accordingly, utilities of GAM44 include diagnosis, 
prevention and treatment of Insulin resistance and 
glycemia variation, and of other diseases and clinical con- 
ditions associated with PPP1R3A. 



[4251] The function of PPP1R3A has been established by previous 
studies. The glycogen- associated form of protein phos- 
phatase- 1 (PP1) derived from skeletal muscle is a het- 
erodimer composed of a 37- kD catalytic subunit (OMIM 
Ref. No. 176875) and a 124- kD targeting and regulatory 
subunit, referred to as PP1G by Hansen et al. (1995). PP1G 
binds to muscle glycogen with high affinity, thereby en- 
hancing dephosphorylation of glycogen- bound sub- 
strates for PP1 such as glycogen synthase (e.g., 138570) 
and glycogen phosphorylase kinase (e.g., 306000). Phos- 
phorylation at ser46 of the PP1G subunit in response to 
insulin increases PP1 activity, while phosphorylation at 
ser65 in response to adrenaline causes dissociation of the 
catalytic subunit from the G subunit and inhibits glycogen 
synthesis. Because of these functions, PP1G was postu- 
lated to be involved in noninsulin- dependent diabetes 
mellitus (NIDDM; 125853) and obesity. Savage et al. 
(2002) described an example of digenic inheritance of se- 
vere insulin resistance. In a family they referred to as 'a 
Europid pedigree' they found 5 members with severe in- 
sulin resistance and heterozygosity for frameshift/prema- 
ture stop mutations in each of 2 unlinked genes, PPARG 
(601487.0011) and PPP1R3A (600917.0003). PPARG is 



highly expressed in adipocytes, and PPP1R3A, the muscle- 
specific regulatory subunit of protein phosphatase 1, is 
centrally involved in the regulation of carbohydrate and 
lipid metabolism, respectively. That mutant molecules pri- 
marily involved in either carbohydrate or lipid metabolism 
can combine to produce a phenotype of extreme insulin 
resistance provides a model of interaction among genes 
that may underlie common human metabolic disorders 
such as type 2 diabetes (NIDDM). In the Europid family re- 
ported by Savage et al. (2002), the grandfather was het- 
erozygous for the PPARG mutation, the grandmother was 
heterozygous for the PPP1R3A mutation. Three of their 
children and 2 of their grandchildren carried both muta- 
tions in heterozygous state, and all 5, but only these 5, 
had severe insulin resistance manifest by acanthosis ni- 
gricans, a dermatologic marker of extreme insulin resis- 
tance, and markedly elevated fasting plasma insulin levels. 

[4252] 

[4253] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4254] Savage, D. B.; Agostini, M.; Barroso, I.; Gurnell, M.; Luan, 
J.; Meirhaeghe, A.; Harding, A.- H.; Ihrke, C; Ra- 



janayagam, O.; Soos, M. A.; George, S.; Berger, D.; and 9 
others : Digenic inheritance of severe insulin resistance in 
a human pedigree. Nature Genet. 31: 379- 384, 2002. ; 
and 

[4255] Tangj P . m.; Bondor, J. A.; Swiderek, K. M.; DePaoli- 

Roach, A. A. : Molecular cloning and expression of the 
regulatory (RG1) subunit of the glycogen- associated pro- 
tein phosphatase. J. B. 

[4256] Further studies establishing the function and utilities of 

PPP1R3A are found in John Hopkins OMIM database record 
ID 600917, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Pr domain 
containing 2, with znf domain (PRDM2, Accession 
NP_056950.2) is another GAM44 target gene, herein des- 
ignated TARGET GENE. PRDM2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PRDM2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
PRDM2 BINDING SITE, designated SEQ ID: 12854, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 



[4257] Another function of GAM44 is therefore inhibition of Pr 

domain containing 2, with znf domain (PRDM2, Accession 
NP_056950.2), a gene which plays a role in transcriptional 
regulation during neuronal differentiation and pathogene- 
sis of retinoblastoma, and therefore may be associated 
with Tumor. Accordingly, utilities of GAM44 include diag- 
nosis, prevention and treatment of Tumor, and of other 
diseases and clinical conditions associated with PRDM2. 

[4258] The function of PRDM2 has been established by previous 
studies. The retinoblastoma protein (OMIM Ref. No. 
180200) is a target of viral oncoproteins. To explore the 
hypothesis that viral proteins may be structural mimics of 
cellular RB- binding proteins that normally mediate RB 
function, Buyse et al. (1995) searched cDNA libraries for 
RB- binding proteins. They reported the cloning of a cDNA 
for the zinc finger protein they called RIZ from rat and hu- 
man cells. It is a 250- kD nuclear protein containing 8 
zinc finger motifs. It contains an RB- binding motif that is 
related to that of the adenovirus E1A oncoprotein; RIZ also 
shares an antigenic epitope with the C terminus of E1A. It 
is expressed in human retinoblastoma cells and at low 
levels in all other human cell lines examined. While the 
function of RIZ was not clear, its structure and pattern of 



expression suggested to Buyse et al. (1995) a role in tran- 
scriptional regulation during neuronal differentiation and 
pathogenesis of retinoblastoma. The distal portion of 
chromosome lp is one of the most commonly affected re- 
gions in human cancer. In a study of hereditary and spo- 
radic colorectal cancer, Chadwick et al. (2000) identified a 
region of frequent deletion at 32.2 centimorgans from 
lptel. Deletion breakpoints clustered in the vicinity of or 
inside the gene RIZ. Sequence analysis demonstrated fre- 
quent frameshift mutations of the RIZ gene. The muta- 
tions consisted of 1- or 2- bp deletions of coding poly(A) 
tracts (A)8 or (A)9, and were confined to microsatellite- 
unstable colorectal tumors, being present in 9 of 24 
(37.5%) primary tumors and in 6 of 11 (54.5%) cell lines; in 
2 cell lines the mutation was homozygous (or hemizy- 
gous). The mutations apparently were selected clonally in 
tumorigenesis, because similar poly(A) tracts in other 
genes were not affected. Of the 2 alternative products of 
the gene, RIZ1 contains a PR domain implicated in tumor 
suppressor function and RIZ2 lacks this motif. Chadwick 
et al. (2000) proposed that RIZ is a target of observed lp 
alterations, with impairment of the PR domain- mediated 
function through either frameshift mutation or genomic 



deletion. 

[4259] 

[4260] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4261] Buyse, I. M.; Shao, C; Huang, S. : The retinoblastoma pro- 
tein binds to RIZ, a zinc- finger protein that shares an 
epitope with the adenovirus E1A protein. Proc. Nat. Acad. 
Sci. 92: 4467- 4471, 1995. ; and 

[4262] chadwick, R. B.; Jiang, C- L; Bennington, G. A.; Yuan, B.; 
Johnson, C. K.; Stevens, M. W.; Niemann, T. H.; Peltomaki, 
P.; Huang, S.; de la Chapelle, A. : Candidate tumor sup- 
pressor RIZ. 

[4263] Further studies establishing the function and utilities of 
PRDM2 are found in John Hopkins OMIM database record 
ID 601196, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Protein kinase 
c, nu (PRKCN, Accession NP_005804.1) is another GAM44 
target gene, herein designated TARGET GENE. PRKCN 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PRKCN, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
PRKCN BINDING SITE, designated SEQ ID: 19159, to the 
nucleotide sequence of CAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4264] Another function of GAM44 is therefore inhibition of Pro- 
tein kinase c, nu (PRKCN, Accession NP_005804.1) . Ac- 
cordingly, utilities of GAM44 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PRKCN. 

[4265] PRO0461 (Accession NP_112558.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. PRO0461 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by PRO0461, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO0461 BINDING SITE, designated SEQ ID: 19001, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4266] Another function of GAM44 is therefore inhibition of 

PRO0461 (Accession NP_112558.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0461. 



[4267] Pyrroline-5-carboxylate reductase 1 (PYCR1, Accession 

NP_008838.2) is another GAM44 target gene, herein des- 
ignated TARGET GENE. PYCR1 BINDING SITE1 and PYCR1 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
PYCR1, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PYCR1 BINDING SITE1 and PYCR1 
BINDING SITE2, designated SEQ ID:17062 and SEQ ID:7092 
respectively, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[4268] Another function of GAM44 is therefore inhibition of 

Pyrroline-5-carboxylate reductase 1 (PYCR1, Accession 
NP.008838.2), a gene which catalyzes the NAD(P)H- de- 
pendent conversion of pyrroline- 5- carboxylate to pro- 
line. Accordingly, utilities of GAM44 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with PYCR1. 

[4269] The function of PYCR1 has been established by previous 
studies. Pyrroline- 5- carboxylate reductase (EC 1.5.1.2) 
catalyzes the NAD(P)H- dependent conversion of pyrro- 
line- 5- carboxylate to proline. Merrill et al. (1989) stud- 



ied the properties of human erythrocyte pyrroline- 5- car- 
boxylate reductase. They concluded that in addition to the 
traditional role of catalyzing the obligatory and final uni- 
directional step in pyrroline biosynthesis, the enzyme may 
play a physiologic role in the generation of NADP(+) in 
some cell types including human erythrocytes. Dougherty 
et al. (1992) cloned a cDNA by complementation of pro- 
line auxotrophy in a Saccharomyces cerevisiae mutant 
strain (OMIM Ref. No. 'pro3'). The 1,810- bp cDNA hy- 
bridized to a 1.85- kb mRNA in samples from human cell 
lines and predicated a 319- amino acid, 33.4- kD protein. 
Studies of somatic cell hybrids indicated that PYCR1 is a 
single- copy gene that is located on chromosome 17. 

[4270] 

[4271] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 4272 ] Dougherty, K. M.; Brandriss, M. C; Valle, D. : Cloning hu- 
man pyrroline- 5- carboxylate reductase cDNA by com- 
plementation in Saccharomyces cerevisiae. J. Biol. Chem. 
267: 871- 875, 1992. ; and 

[4273] Merrill, M. J.; Yeh, G. C; PhangJ. M. : Purified human ery- 
throcyte pyrroline- 5- carboxylate reductase: preferential 



oxidation of NADPH. J. Biol. Chem. 264: 9352- 9358, 
1989. 

[4274] Further studies establishing the function and utilities of 
PYCR1 are found in John Hopkins OMIM database record 
ID 179035, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Rabll-FIP2 
(Accession NP_055719.1) is another GAM44 target gene, 
herein designated TARGET GENE. Rabll-FIP2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by Rabll-FIP2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
Rabll-FIP2 BINDING SITE, designated SEQ ID:7165, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4275] Another function of GAM44 is therefore inhibition of 

Rabll-FIP2 (Accession NP_055719.1) . Accordingly, utili- 
ties of GAM44 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
Rabll-FIP2. 

[4276] Rab39b, member ras oncogene family (RAB39B, Accession 
NP_741995.1) is another GAM44 target gene, herein des- 



ignated TARGET GENE. RAB39B BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by RAB39B, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of RAB39B BINDING SITE, desig- 
nated SEQ ID: 14419, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4277] Another function of GAM44 is therefore inhibition of 

Rab39b, member ras oncogene family (RAB39B, Accession 
NP.741995.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB39B. 

[4278] Raplb, member of ras oncogene family (RAP1B, Accession 
NP_056461.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. RAP1B BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RAP1B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAP1B BINDING SITE, designated 
SEQ ID:7459, to the nucleotide sequence of GAM44 RNA, 



herein designated GAM RNA, also designated SEQ ID:287. 

[4279] Another function of GAM44 is therefore inhibition of 

Raplb, member of ras oncogene family (RAP1B, Accession 
NP_056461.1), a gene which induces morphological re- 
version of a cell line transformed by a ras oncogene. Ac- 
cordingly, utilities of GAM44 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with RAP1B. 

[4280] The function of RAP1B has been established by previous 
studies. Three human cDNAs encoding 'new' RAS- related 
proteins, designated RAP1A, RAP1B, and RAP2, were iso- 
lated by Pizon et al. (1988). These proteins share approxi- 
mately 50% amino acid identity with the classical RAS pro- 
teins and have numerous structural features in common. 
The most striking difference between the RAP and RAS 
proteins resides in their 61st amino acid: glutamine in 
RAS is replaced by threonine in RAP proteins. 

[4281] Animal model experiments lend further support to the 

function of RAP1B. Using mice transgenic for constitutive 
expression of Rapla within the T cell lineage, Sebzda et 
al. (2002) found that instead of anergy, these T cells 
showed enhanced T cell receptor- mediated responses, 
both in thymocytes and in mature T cells. In addition, 



Rapla activation induces strong activation of beta- 1 
(OMIM Ref. No. 135630) and beta- 2 (OMIM Ref. No. 
600065) integrins. The authors concluded that Rapla 
positively influences T cells by augmenting their re- 
sponses and directing integrin activation. 

t 4282 ] It is appreciated that the abovementioned animal model 
for RAP1B is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4283] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4284] pi Z on, V.; Chardin, P.; Lerosey, I.; Olofsson, B.; Tavitian, A. 
: Human cDNAs RAP1 and RAP2 homologous to the 
Drosophila gene Dras3 encode proteins closely related to 
ras in the 'effector' region. Oncogene 3: 201- 204, 1988. ; 
and 

[4285] Kitayama, H.; Sugimoto, Y.; Matsuzaki, T.; Ikawa, Y.; Noda, 
M. : A ras- related gene with transformation suppressor 
activity. Cell 56: 77- 84, 1989. PubMed ID : 2642744 9. 
Sebzda, E.; Brae. 

[4286] Further studies establishing the function and utilities of 
RAP1B are found in John Hopkins OMIM database record 



ID 179530, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Rap2a, mem- 
ber of ras oncogene family (RAP2A, Accession 
NP_066361.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. RAP2A BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by RAP2A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAP2A BINDING SITE, designated 
SEQ ID: 12939, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[4287] Another function of GAM44 is therefore inhibition of 

Rap2a, member of ras oncogene family (RAP2A, Accession 
NP_066361.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAP2A. 

[4288] R as guanyl releasing protein 2 (calcium and dag- 
regulated) (RASGRP2, Accession NP_722541.1) is another 
GAM44 target gene, herein designated TARGET GENE. 
RASGRP2 BINDING SITE is a target binding site found in 
the 5 X untranslated region of multiple transcripts of 
mRNA encoded by RASGRP2, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RASGRP2 BIND- 
ING SITE, designated SEQ ID:18244, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 
[4289] Another function of GAM44 is therefore inhibition of Ras 
guanyl releasing protein 2 (calcium and dag-regulated) 
(RASGRP2, Accession NP.722541.1), a gene which pro- 
motes the exchange of ras- bound gdp by gtp. Accord- 
ingly, utilities of GAM44 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with RASGRP2. 

[4290] The function of RASGRP2 has been established by previ- 
ous studies. Rap proteins (see OMIM Ref. No. RAP1A; 
179520) are members of the Ras small G protein super- 
family that can inhibit Ras signaling through the Ras/RAFl 
(OMIM Ref. No. 164760)/mitogen- activated protein ki- 
nase (MAPK) pathway, or, through BRAF (OMIM Ref. No. 
164757), can activate MAPK. Like Ras, Rap proteins can be 
activated through guanine nucleotide exchange factors, or 
GEFs (e.g., RASGRP1; 603962). By screening a frontal cor- 
tex cDNA library, Kawasaki et al. (1998) isolated a cDNA 



encoding RASGRP2, which they termed CALDAG- GEFI. 
The deduced 609- amino acid protein has an N- terminal 
GEF domain, 2 tandem repeats of EF- hand calcium- 
binding motifs, and a C- terminal diacylglycerol/phorbol 
ester- binding domain. Cells transfected with RASGRP2 
showed a dramatic increase in GTP- bound RAP1A without 
activation of Ras proteins. Expression of RASGRP2 reduced 
RasV12 activation of ELK1 (OMIM Ref. No. 311040). 
Northern blot analysis detected an approximately 2.5- kb 
transcript in brain, with a striking enrichment in the stria- 
tum. Immunohistochemistry showed a basal ganglia- en- 
riched distribution pattern in adult rat brain. 

[4291] 

[4292] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4293] Kawasaki, H.; Springett, G. M.; Toki, S.; Canales, J. J.; Har- 
lan, P.; Blumenstiel, J. P.; Chen, E.J.; Bany, I. A.; 
Mochizuki, N.; Ashbacher, A.; Matsuda, M.; Housman, D. 
E.; Graybiel, A. M. : A Rap guanine nucleotide exchange 
factor enriched highly in the basal ganglia. Proc. Nat. 
Acad. Sci. 95: 13278- 13283, 1998. ; and 

[4294] Kedra, D.; Seroussi, E.; Fransson, I.; Trifunovic, J.; Clark, 



M.; Lagercrantz, J.; Blennow, E.; Mehlin, H.; DumanskiJ. : 
The germinal center kinase gene and a novel CDC25- like 
gene are. 

[4295] Further studies establishing the function and utilities of 
RASGRP2 are found in John Hopkins OMIM database 
record ID 605577, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Ras guanyl 
releasing protein 2 (calcium and dag-regulated) 
(RASGRP2, Accession NP.005816.2) is another GAM44 
target gene, herein designated TARGET GENE. RASGRP2 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by RASGRP2, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of RASGRP2 BINDING SITE, designated 
SEQ ID: 18244, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[4296] Another function of GAM44 is therefore inhibition of Ras 
guanyl releasing protein 2 (calcium and dag-regulated) 
(RASGRP2, Accession NP_005816.2), a gene which pro- 
motes the exchange of ras- bound gdp by gtp. Accord- 
ingly, utilities of GAM44 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with RASGRP2. 

[4297] The function of RASGRP2 has been established by previ- 
ous studies. Rap proteins (see OMIM Ref. No. RAP1A; 
179520) are members of the Ras small G protein super- 
family that can inhibit Ras signaling through the Ras/RAFl 
(OMIM Ref. No. 164760)/mitogen- activated protein ki- 
nase (MAPK) pathway, or, through BRAF (OMIM Ref. No. 
164757), can activate MAPK. Like Ras, Rap proteins can be 
activated through guanine nucleotide exchange factors, or 
GEFs (e.g., RASGRP1; 603962). By screening a frontal cor- 
tex cDNA library, Kawasaki et al. (1998) isolated a cDNA 
encoding RASGRP2, which they termed CALDAG- GEFI. 
The deduced 609- amino acid protein has an N- terminal 
GEF domain, 2 tandem repeats of EF- hand calcium- 
binding motifs, and a C- terminal diacylglycerol/phorbol 
ester- binding domain. Cells transfected with RASGRP2 
showed a dramatic increase in GTP- bound RAP1A without 
activation of Ras proteins. Expression of RASGRP2 reduced 
RasV12 activation of ELK1 (OMIM Ref. No. 311040). 
Northern blot analysis detected an approximately 2.5- kb 
transcript in brain, with a striking enrichment in the stria- 
tum. Immunohistochemistry showed a basal ganglia- en- 



riched distribution pattern in adult rat brain. 

[4298] 

[4299] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4300] Kawasaki, H.; Springett, G. M.; Toki, S.; Canales, J. J.; Har- 
lan, P.; Blumenstiel, J. P.; Chen, E.J.; Bany, I. A.; 
Mochizuki, N.; Ashbacher, A.; Matsuda, M.; Housman, D. 
E.; Craybiel, A. M. : A Rap guanine nucleotide exchange 
factor enriched highly in the basal ganglia. Proc. Nat. 
Acad. Sci. 95: 13278- 13283, 1998. ; and 

[4301] Kedra, D.; Seroussi, E.; Fransson, I.; Trifunovic, J.; Clark, 
M.; Lagercrantz, J.; Blennow, E.; Mehlin, H.; DumanskiJ. : 
The germinal center kinase gene and a novel CDC25- like 
gene are. 

[4302] Further studies establishing the function and utilities of 
RASGRP2 are found in John Hopkins OMIM database 
record ID 605577, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Ring finger 
protein 1 (RING1, Accession NP_002922.1) is another 
GAM44 target gene, herein designated TARGET GENE. 
RING1 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by RING1, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of RING1 BINDING SITE, designated SEQ ID:11106, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 
[4303] Another function of GAM44 is therefore inhibition of Ring 
finger protein 1 (RING1, Accession NP_002922.1), a gene 
which involves in transcriptional regulation. Accordingly, 
utilities of GAM44 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with RING1. 

[4304] The function of RING1 has been established by previous 
studies. The RING finger motif is a specialized zinc finger 
domain found in many transcriptional regulatory proteins. 
This motif was defined by Lovering et al. (1993) in their 
characterization of the human RING1 gene. They showed 
that the RING finger domain of RING1 was able to bind 
zinc with tetrahedral coordination, as well as DNA. While 
screening for proteins that interact with the polycomb 
group protein BMI1 (OMIM Ref. No. 164831), Satijn et al. 
(1997) isolated the RING1 protein. They showed that 
RING1 binds to and colocalizes with BMI and that RING1 



can act as a transcriptional repressor. 

[4305] 

[4306] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4307] Lovering, R.; Hanson, I. M.; Borden, K. L B.; Martin, S.; 
O'Reilly, N.J.; Evan, G. I.; Rahman, D.; Pappin, D.J. C; 
Trowsdale, J.; Freemont, P. S. : Identification and prelimi- 
nary characterization of a protein motif related to the zinc 
finger. Proc. Nat. Acad. Sci. 90: 2112- 2116, 1993. ; and 

[4308] satijn, D. P. E.; Gunster, M. J.; van der Vlag, J.; Hamer, K. 
M.; Schul, W.; Alkema, M.J.; Saurin, A. J.; Freemont, P. S.; 
van Driel, R.; Otte, A. P. : RING1 is associated with the 
polyc. 

[4309] Further studies establishing the function and utilities of 
RING1 are found in John Hopkins OMIM database record 
ID 602045, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. RNF39 
(Accession NP_079512.1) is another GAM44 target gene, 
herein designated TARGET GENE. RNF39 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by RNF39, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RNF39 BINDING SITE, designated SEQ ID:5743, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[4310] Another function of GAM44 is therefore inhibition of 

RNF39 (Accession NP_079512.1) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RNF39. 

[43 11 ] RNF39 (Accession NP.739575.1) is another GAM44 target 
gene, herein designated TARGET GENE. RNF39 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by RNF39, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RNF39 BINDING SITE, designated SEQ ID:5743, 
to the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4312] Another function of GAM44 is therefore inhibition of 

RNF39 (Accession NP_739575.1) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RNF39. 



[43 1 3] SALPR (Accession NP_057652.1) is another GAM44 target 
gene, herein designated TARGET GENE. SALPR BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by SALPR, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SALPR BIND- 
ING SITE, designated SEQ ID:1044, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[4314] Another function of GAM44 is therefore inhibition of 

SALPR (Accession NP.057652.1) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SALPR. 

[4315] Spinocerebellar ataxia 1 (olivopontocerebellar ataxia 1, 
autosomal dominant, ataxin 1) (SCA1, Accession 
NP_000323.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. SCA1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SCA1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig.8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SCA1 BINDING SITE, designated 



SEQ ID: 17933, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[4316] Another function of GAM44 is therefore inhibition of 
Spinocerebellar ataxia 1 (olivopontocerebellar ataxia 1, 
autosomal dominant, ataxin 1) (SCA1, Accession 
NP_000323.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SCA1. 

[4317] Sodium channel, nonvoltage-gated 1 alpha (SCNN1A, Ac- 
cession NP_001029.1) is another GAM44 target gene, 
herein designated TARGET GENE. SCNN1A BINDING SITE is 
a target binding site found in the 3 V untranslated region 
of mRNA encoded by SCNN1A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SCNN1A BIND- 
ING SITE, designated SEQ ID:16640, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[4318] Another function of GAM44 is therefore inhibition of 

Sodium channel, nonvoltage-gated 1 alpha (SCNN1A, Ac- 
cession NP_001029.1) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with SCNN1A. 

[4319] Sema domain, immunoglobulin domain (ig), transmem- 
brane domain (tm) and short cytoplasmic domain, 
(semaphorin) 4c (SEMA4C, Accession NP_060259.2) is an- 
other GAM44 target gene, herein designated TARGET 
GENE. SEMA4C BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
SEMA4C, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SEMA4C BINDING SITE, designated 
SEQ ID: 13 121, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[4320] Another function of GAM44 is therefore inhibition of Sema 
domain, immunoglobulin domain (ig), transmembrane do- 
main (tm) and short cytoplasmic domain, (semaphorin) 4c 
(SEMA4C, Accession NP_060259.2) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEMA4C. 

t 4321 ] Splicing factor, arginine/serine-rich 2, interacting protein 
(SFRS2IP, Accession NP_004710.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. SFRS2IP BIND- 
ING SITE is a target binding site found in the 3 X untrans- 



lated region of mRNA encoded by SFRS2IP, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SFRS2IP 
BINDING SITE, designated SEQ ID:13515, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[4322] Another function of GAM44 is therefore inhibition of 

Splicing factor, arginine/serine-rich 2, interacting protein 
(SFRS2IP, Accession NP_004710.1), a gene which plays an 
essential role in pre- mRNA splicing. Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SFRS2IP. 

[4323] jhe function of SFRS2IP has been established by previous 
studies. Like other SR proteins, the SC35 (OMIM Ref. No. 
600813) splicing factor contains an arginine/serine- rich 
(RS) domain and an RNA- binding motif. Using a yeast 2- 
hybrid screen with SC35 as bait, Zhang and Wu (1998) 
isolated a HeLa cell partial cDNA encoding SIP1, a novel 
SC35- interacting protein. They used the partial cDNA to 
screen a HeLa cell library and recovered cDNAs corre- 
sponding to the entire SIP1 coding region. The predicted 
1,403- amino acid protein contains an RS domain similar 



to those found in several SR proteins and a region of weak 
similarity to the Drosophila splicing regulator suppressor 
of white- apricot (SWAP; 601945). In addition, the C- ter- 
minal region of SIP1 contains an RNA polymerase II C- 
terminal domain (CTD)- binding motif. Although the pre- 
dicted molecular mass of SIP1 is 158 kD, the protein mi- 
grates at 210 kD by SDS- PAGE. The authors suggested 
that this discrepancy might result from posttranslational 
modifications such as phosphorylation, which is known to 
cause aberrant migration of several RS domain- contain- 
ing proteins in SDS- PAGE. Yeast 2- hybrid assays and im- 
munoprecipitation studies showed that SIP1 interacts with 
several SR proteins as well as with U2AF65 (OMIM Ref. No. 
191318) and Ul- 70K (OMIM Ref. No. 180740), proteins 
associated with the 3- prime and 5- prime splice sites, 
respectively. Antibodies against SIP1 depleted splicing ac- 
tivity from a HeLa cell nuclear extract. In the SIP1- de- 
pleted nuclear extracts, the authors found that the forma- 
tion of prespliceosomal complexes A and B was deficient. 
Zhang and Wu (1998) concluded that SIP1 is a novel RS 
domain protein required for pre- mRNA splicing. By per- 
forming a yeast 2- hybrid assay to identify proteins that 
interact with CTD, Tanner et al. (1997) isolated partial cD- 



NAs encoding SIP1, which they called CTD- associated SR 
protein 11 (OMIM Ref. No. CASP11) or SR- related protein 
of 129 kD (SRrpl29). Northern blot analysis detected ex- 
pression of the approximately 6- kb SRrpl29 mRNA in all 
tissues tested. 

[4324] 

[4325] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[ 432 6] Zhang, W.- J.; Wu, J. Y. : Sipl, a novel RS domain- con- 
taining protein essential for pre- mRNA splicing. Molec. 
Cell. Biol. 18: 676- 684, 1998. ; and 

[4327] Tanner, S.; Stagljar, I.; Georgiev, O.; Schaffner, W.; 

Bourquin, J.- P. : A novel SR- related protein specifically 
interacts with the carboxy- terminal domain (CTD) of RNA 
polymerase II throug. 

[4328] Further studies establishing the function and utilities of 
SFRS2IP are found in John Hopkins OMIM database record 
ID 603668, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Sialyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP_006270.1) is 
another GAM44 target gene, herein designated TARGET 



GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4329] Another function of GAM44 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP.006270.1) . 
Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

[4330] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777627.1) is 
another GAM44 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 



ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4331] Another function of GAM44 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP.777627.1) . 
Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

t 4332 ] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP.777628.1) is 
another GAM44 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4333] Another function of GAM44 is therefore inhibition of Sia- 



lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP_777628.1) . 
Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 
t 4334 ] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777624.1) is 
another GAM44 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4335] Another function of GAM44 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP_777624.1) . 
Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 



[4336] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777626.1) is 
another GAM44 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4337] Another function of GAM44 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP_777626.1) . 
Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

t 4338 ] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777632.1) is 
another GAM44 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 



mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4339] Another function of GAM44 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP.777632.1) . 
Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

t 434 °] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777630.1) is 
another GAM44 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 



GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4341] Another function of GAM44 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP.777630.1) . 
Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

[4342] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777623.1) is 
another GAM44 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4343] Another function of GAM44 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP_777623.1) . 



Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 
t 4344 ] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP.777631.1) is 
another GAM44 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4345] Another function of GAM44 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP_777631.1) . 
Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

[4346] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777629.1) is 



another GAM44 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4347] Another function of GAM44 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP.777629.1) . 
Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

t 4348 ] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777625.1) is 
another GAM44 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4349] Another function of GAM44 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP.777625.1) . 
Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

[4350] SLC30A7 (Accession NP.598003.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. SLC30A7 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by SLC30A7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SLC30A7 BINDING SITE, designated SEQ ID:7436, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4351] Another function of GAM44 is therefore inhibition of 

SLC30A7 (Accession NP_598003.1) . Accordingly, utilities 



of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SLC30A7. 

[4352] Syntrophin, gamma 2 (SNTG2, Accession NP_061841.1) is 
another GAM44 target gene, herein designated TARGET 
GENE. SNTG2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SNTG2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SNTG2 BINDING 
SITE, designated SEQ ID:9285, to the nucleotide sequence 
of GAM44 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:287. 

[4353] Another function of GAM44 is therefore inhibition of Syn- 
trophin, gamma 2 (SNTG2, Accession NP_061841.1) . Ac- 
cordingly, utilities of GAM44 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SNTG2. 

[4354] sry (sex determining region y)-box 4 (SOX4, Accession 

NP_003098.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. SOX4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SOX4, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SOX4 BINDING SITE, designated 
SEQ ID:9249, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 
[4355] Another function of GAM44 is therefore inhibition of Sry 
(sex determining region y)-box 4 (SOX4, Accession 
NP_003098.1), a gene which binds with high affinity to 
the t- cell enhancer motif 5'- aacaaag- 3' motif. Accord- 
ingly, utilities of GAM44 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SOX4. 

[4356] The function of SOX4 has been established by previous 

studies. SOX4 from both human and mouse was shown by 
van de Wetering et al. (1993) to be expressed primarily in 
T and pre- B lymphocyte cell lines. They also showed that 
the mouse Sox4 protein binds with high affinity to the 
(A/T)(A/T)CAAAG motif found in several T- cell specific 
enhancers. By transient expression of chimeric Sox4 con- 
structs, van de Wetering et al. (1993) showed that Sox4 
has separable DNA- binding and transactivation domains. 
The authors concluded that SOX4 is a lymphocyte- spe- 
cific transcriptional activator. Using a yeast 2- hybrid 



screen, Geijsen et al. (2001) identified the mouse tran- 
scriptional factor Sox4 as a binding partner for syntenin 
(SDCBP; 602217) but not for interleukin- 5 receptor- al- 
pha (IL5RA; 147851), which interacts with the PDZ do- 
mains of syntenin. The syntenin- Sox4 interaction occurs 
outside of the PDZ domains of syntenin. Luciferase re- 
porter analysis and fluorescence microscopy showed that 
IL5 (OMIM Ref. No. 147850), but not IL3 (OMIM Ref. No. 
147740), induces cytoplasmic and nuclear expression of 
syntenin and, in a syntenin- and cytoplasmic IL5RA- de- 
pendent manner, of Sox4. Geijsen et al. (2001) concluded 
that syntenin acts as an adaptor molecule in the IL5RA- 
mediated activation of SOX4. They also noted that mice 
lacking either Il5ra or Sox4 have defects in B- cell devel- 
opmen 

[4357] 

[4358] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4359] Geijsen, N.; Uings, I. J.; Pals, C.; Armstrong, J.; McKinnon, 
M.; Raaijmakers, J. A. M.; Lammers, J.- W. J.; Koenderman, 
L; Coffer, P.J. : Cytokine- specific transcriptional regula- 
tion through an IL- 5R- alpha interacting protein. Science 



293: 1136- 1138, 2001. ; and 
[ 436 °] Suzuki, T.; Shen, H.; Akagi, K.; Morse, H. C, III; Malley, J. 
D.; Naiman, D. Q.; Jenkins, N. A.; Copeland, N. G. : New 
genes involved in cancer identified by retroviral tagging. 
Nature. 

[4361] Further studies establishing the function and utilities of 
SOX4 are found in John Hopkins OMIM database record ID 
184430, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Sry (sex determining 
region y)-box 7 (SOX7, Accession NP.113627.1) is an- 
other GAM44 target gene, herein designated TARGET 
GENE. SOX7 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SOX7, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SOX7 BINDING SITE, designated SEQ ID:4922, 
to the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4362] Another function of GAM44 is therefore inhibition of Sry 
(sex determining region y)-box 7 (SOX7, Accession 
NP_113627.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with SOX7. 

[4363] SPRR4 (Accession NP.775 103.1) is another GAM44 target 
gene, herein designated TARGET GENE. SPRR4 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SPRR4, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SPRR4 BIND- 
ING SITE, designated SEQ ID:1276, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[4364] Another function of GAM44 is therefore inhibition of 

SPRR4 (Accession NP_775103.1) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SPRR4. 

[4365] signal recognition particle receptor ('docking protein') 

(SRPR, Accession NP_003 130.2) is another GAM44 target 
gene, herein designated TARGET GENE. SRPR BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by SRPR, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SRPR BINDING 



SITE, designated SEQ ID: 14130, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[4366] Another function of GAM44 is therefore inhibition of Sig- 
nal recognition particle receptor ('docking protein') (SRPR, 
Accession NP_003 130.2) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SRPR. 

[4367] Sjogren syndrome antigen al (52kda, ribonucleoprotein 
autoantigen ss-a/ro) (SSA1, Accession NP_003 132.2) is 
another GAM44 target gene, herein designated TARGET 
GENE. SSA1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SSA1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SSA1 BINDING SITE, designated SEQ ID: 18743, 
to the nucleotide sequence of GAM44 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[4368] Another function of GAM44 is therefore inhibition of Sjo- 
gren syndrome antigen al (52kda, ribonucleoprotein au- 
toantigen ss-a/ro) (SSA1, Accession NP_003 132.2), a gene 
which is a Minor component of Ro/SSA ribonucleoprotein 



complexes, recognized by autoantibodies and therefore 
may be associated with Systemic lupus erythematosus and 
Sjogren syndrome. Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of Systemic lupus 
erythematosus and Sjogren syndrome., and of other dis- 
eases and clinical conditions associated with SSA1. 
[4369] The function of SSA1 has been established by previous 
studies. Ro/SSA is a ribonucleoprotein that binds to au- 
toantibodies in 35 to 50% of patients with systemic lupus 
erythematosus (SLE; 152700) and in up to 97% of patients 
with Sjogren syndrome (OMIM Ref. No. 270150). The Ro/ 
SSA particle consists of a single 60- kD immunoreactive 
protein noncovalently bound with 1 of 4 small RNA 
molecules. Most anti- Ro/SSA- positive sera have anti- 
bodies not only against the 60- kD protein (OMIM Ref. No. 
600063), but also against a 52- kD Ro/SSA protein. Itoh 
et al. (1991) demonstrated that the 52- kD and 60- kD 
autoantigens are encoded by separate genes. By radioiso- 
topic in situ hybridization, Frank et al. (1993) mapped the 
R052 gene to llpl5.5. Hybridization of portions of the 
cDNA probe to restriction enzyme- digested DNA indi- 
cated that the gene is composed of at least 3 exons. The 
exon encoding the putative zinc fingers of this protein 



was found to be distinct from that which encodes the 
leucine zipper. Frank et al. (1993) identified a RFLP of the 
R052 gene and demonstrated that it is associated with 
SLE, primarily in black Americans. The RO60 gene maps to 
chromosome 1 (Frank and Mattei, 1994). A third molecule 
with the properties of a Ro/SSA autoantigen is calreticulin 
(OMIM Ref. No. 109091), a 48,000- Da protein encoded 
by a gene on chromosome 19. Schoenlebe et al. (1993) 
reported an experience indicating that neonatal 
hemochromatosis, also known as perinatal hemochro- 
matosis or neonatal iron storage disease, can occur as 
part of the neonatal lupus erythematosus syndrome, as- 
sociated with maternal anti- Ro/SS- A and anti- La/SS- B 
(OMIM Ref. No. 109090) autoantibodies. They reported a 
6- week- old girl with neonatal hemochromatosis whose 
mother had these autoantibodies associated with Sjogren 
syndrome; an older child had congenital heart block. 

[4370] 

[4371] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4372] Frank, M. B.; Itoh, K.; Fujisaku, A.; Pontarotti, P.; Mattei, 
M.- C; Neas, B. R. : The mapping of the human 52- kD 



Ro/SSA autoantigen gene to human chromosome 11, and 
its polymorphisms. Am. J. Hum. Genet. 52: 183- 191, 
1993. ; and 

[4373] Schoenlebe, J.; BuyonJ. P.; Zitelli, B.J.; Friedman, D.; 

Greco, M. A.; Knisely, A. S. : Neonatal hemochromatosis 
associated with maternal autoantibodies against Ro/SS- A 
and La/SS- B. 

[4374] Further studies establishing the function and utilities of 
SSA1 are found in John Hopkins OMIM database record ID 
109092, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Signal transducer 
and activator of transcription 1, 91kda (STAT1, Accession 
NP.644671.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. STAT1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by STAT1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
STAT1 BINDING SITE, designated SEQ ID: 15202, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[4375] Another function of GAM44 is therefore inhibition of Sig- 



nal transducer and activator of transcription 1, 91kda 
(STAT1, Accession NP_644671.1), a gene which is involved 
in transcriptional regulation. Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with STAT1. 
[4376] The function of STAT1 has been established by previous 
studies. STAT proteins have the dual function of signal 
transduction and activation of transcription (Darnell et al., 
1994). These proteins are activated by phosphorylation on 
tyrosine in response to different ligands after which they 
form homodimers or heterodimers that translocate to the 
cell nucleus where they either directly bind to DNA or act 
together with other DNA- binding proteins in multiprotein 
transcription complexes to direct transcription. The first 
of these proteins to be described, which they termed 
STAT1 (for signal transduction and activator of transcrip- 
tion- 1), is activated by a number of different ligands, in- 
cluding interferon- alpha (IFNA; 147660), interferon- 
gamma (IFNG; 147570), EGF (OMIM Ref. No. 131530), 
PDGF (see OMIM Ref. No. 173430), and IL6 (OMIM Ref. No. 
147620). The same tyrosine residue is activated at least 
by IFN- alpha, IFN- gamma, and EGF. STAT2 (OMIM Ref. 
No. 600556), in contrast, is activated by IFN- alpha but 



not by IFN- gamma or any of the other ligands mentioned 
above. STAT3 is known to be activated by IGF, IL6, LIF, 
and perhaps other ligands but is not activated by IFN- 
gamma. STAT4 (OMIM Ref. No. 600558) is present in high 
concentration in the testis but has not been found in a 
phosphorylated form in cells. The STAT proteins differ in 
the DNA sites to which they bind. STAT1 homodimer 
binds to a site termed GAS, first defined as required for 
IFN- gamma induction. Variations on this site are also 
used in response to IL6, PDGF, and other ligands. 
[4377] Animal model experiments lend further support to the 
function of STAT1. Meraz et al. (1996) reported the gen- 
eration and characterization of mice deficient in Statl. 
Statl- deficient mice showed no overt development ab- 
normalities but displayed a complete lack of responsive- 
ness to either interferon- alpha or interferon- gamma and 
were highly sensitive to infection by microbial pathogens 
and viruses. In contrast, these mice responded normally to 
several other cytokines that activate Statl in vitro. These 
observations documented that STAT1 plays an obligate 
and dedicated role in mediating IFN- dependent biologic 
responses and revealed an unexpected level of physio- 
logic specificity for STAT1 action. 



[4378] ^ is appreciated that the abovementioned animal model 
for STAT1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4379] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4380] Darnell, J. E., Jr.; Kerr, I. M.; Stark, G. M. : Jak- STAT path- 
ways and transcriptional activation in response to IFNs 
and other extracellular signaling proteins. Science 264: 
1415- 1421, 1994. ; and 

[438 1 ] Meraz, M. A.; White, J. M.; Sheehan, K. C. F.; Bach, E. A.; 
Rodig, S. J.; Dighe, A. S.; Kaplan, D. H.; Riley, J. K.; Green- 
lund, A. C. Campbell, D.; Carver- Moore, K.; DuBois, R. N.; 
Clar. 

[4382] Further studies establishing the function and utilities of 
STAT1 are found in John Hopkins OMIM database record 
ID 600555, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. STHM 
(Accession NP_006447.1) is another GAM44 target gene, 
herein designated TARGET GENE. STHM BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by STHM, corresponding to a target bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of STHM BINDING SITE, 
designated SEQ ID: 1189, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4383] Another function of GAM44 is therefore inhibition of 

STHM (Accession NP_006447.1) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with STHM. 

[4384] Suppressor of ty 4 homolog 1 (s. cerevisiae) (SUPT4H1, 
Accession NP.003159.1) is another GAM44 target gene, 
herein designated TARGET GENE. SUPT4H1 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by SUPT4H1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SUPT4H1 
BINDING SITE, designated SEQ ID:16861, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[4385] Another function of GAM44 is therefore inhibition of Sup- 
pressor of ty 4 homolog 1 (s. cerevisiae) (SUPT4H1, Ac- 



cession NP_003159.1) .Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SUPT4H1. 

[4386] Supervillin (SVIL, Accession NP_003165.1) is another 

GAM44 target gene, herein designated TARGET GENE. SVIL 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by SVIL, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SVIL BINDING SITE, designated SEQ 
ID:2228, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[4387] Another function of GAM44 is therefore inhibition of Su- 
pervillin (SVIL, Accession NP_003165.1), a gene which 
binds actin, links filamentous actin with the plasma mem- 
brane; and contains putative nuclear localization signals. 
Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SVIL. 

[4388] The function of SVIL has been established by previous 
studies. Pope et al. (1998) used PCR with primers based 
on bovine sequence to clone human supervillin. The hu- 



man gene encodes a 1,788- amino acid polypeptide that 
contains 3 predicted nuclear localization signals, several 
consensus phosphorylation sites, 1 ATP/GTP- binding 
motif, 1 potential RNP- binding site, and 3 potential 
actin- binding sites. The region containing the actin- 
binding sites is similar to the 'headpiece' of villin (OMIM 
Ref. No. 193040). Dot blots showed that many tissues ex- 
press supervillin, with the highest expression in muscle 
tissues. Northern blot analysis revealed a 7.5- kb mRNA 
that is abundant in some human cancer cell lines. South- 
ern blot analysis revealed that supervillin is a single- copy 
gene. Activation of androgen receptor (AR; 313700) via 
androgen in muscle cells is closely linked to their growth 
and differentiation. Ting et al. (2002) cloned and charac- 
terized supervillin as an AR coregulator from a skeletal 
muscle cDNA library. They identified a domain within su- 
pervillin (amino acids 594 to 1,268) that could interact 
with the AR N terminus and DNA- binding domain- lig- 
and- binding domain in a ligand- enhanced manner. Sub- 
cellular colocalization studies with fluorescence staining 
indicated that supervillin colocalized with AR in the pres- 
ence of 5- alpha- dihydrotestosterone in COS- 1 cells. 
Furthermore, supervillin could enhance expression of the 



endogenous AR target gene p27(KIPl) (OMIM Ref. No. 
600778) in prostate cells. Thus, supervillin is an AR 
coregulator that can enhance AR transactivation in muscle 
and other cells. 

[4389] 

[4390] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[439 1 ] Pope, R. K.; Pestonjamasp, K. N.; Smith, K. P.; Wulfkuhle, J. 
D.; Strassel, C. P.; Lawrence, J. B.; Luna, E.J. : Cloning, 
characterization, and chromosomal localization of human 
supervillin (SVIL). Genomics 52: 342- 351, 1998. ; and 

[4392] Ting, H.-J.; Yeh, S.; Nishimura, K.; Chang, C. : Supervillin 
associates with androgen receptor and modulates its tran- 
scriptional activity. Proc. Nat. Acad. Sci. 99: 661- 666, 
2002. 

[4393] Further studies establishing the function and utilities of 
SVIL are found in John Hopkins OMIM database record ID 
604126, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Supervillin (SVIL, Ac- 
cession NP_068506.1) is another GAM44 target gene, 
herein designated TARGET GENE. SVIL BINDING SITE is a 
target binding site found in the 3 X untranslated region of 



multiple transcripts of mRNA encoded by SVIL, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SVIL BINDING SITE, designated SEQ ID:2228, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[4394] Another function of GAM44 is therefore inhibition of Su- 
pervillin (SVIL, Accession NP_068506.1), a gene which 
binds actin, links filamentous actin with the plasma mem- 
brane; and contains putative nuclear localization signals. 
Accordingly, utilities of GAM44 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SVIL. 

[4395] The function of SVIL has been established by previous 
studies. Pope et al. (1998) used PCR with primers based 
on bovine sequence to clone human supervillin. The hu- 
man gene encodes a 1,788- amino acid polypeptide that 
contains 3 predicted nuclear localization signals, several 
consensus phosphorylation sites, 1 ATP/GTP- binding 
motif, 1 potential RNP- binding site, and 3 potential 
actin- binding sites. The region containing the actin- 
binding sites is similar to the 'headpiece' of villin (OMIM 



Ref. No. 193040). Dot blots showed that many tissues ex- 
press supervillin, with the highest expression in muscle 
tissues. Northern blot analysis revealed a 7.5- kb mRNA 
that is abundant in some human cancer cell lines. South- 
ern blot analysis revealed that supervillin is a single- copy 
gene. Activation of androgen receptor (AR; 313700) via 
androgen in muscle cells is closely linked to their growth 
and differentiation. Ting et al. (2002) cloned and charac- 
terized supervillin as an AR coregulator from a skeletal 
muscle cDNA library. They identified a domain within su- 
pervillin (amino acids 594 to 1,268) that could interact 
with the AR N terminus and DNA- binding domain- lig- 
and- binding domain in a ligand- enhanced manner. Sub- 
cellular colocalization studies with fluorescence staining 
indicated that supervillin colocalized with AR in the pres- 
ence of 5- alpha- dihydrotestosterone in COS- 1 cells. 
Furthermore, supervillin could enhance expression of the 
endogenous AR target gene p27(KIPl) (OMIM Ref. No. 
600778) in prostate cells. Thus, supervillin is an AR 
coregulator that can enhance AR transactivation in muscle 
and other cells. 

[4396] 

[4397] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4398] pope, R. K.; Pestonjamasp, K. N.; Smith, K. P.; Wulfkuhle, J. 
D.; Strassel, C. P.; Lawrence, J. B.; Luna, E.J. : Cloning, 
characterization, and chromosomal localization of human 
supervillin (SVIL). Genomics 52: 342- 351, 1998. ; and 

[4399] Tingj h.-J.; Yeh, S.; Nishimura, K.; Chang, C. : Supervillin 
associates with androgen receptor and modulates its tran- 
scriptional activity. Proc. Nat. Acad. Sci. 99: 661- 666, 
2002. 

[4400] Further studies establishing the function and utilities of 
SVIL are found in John Hopkins OMIM database record ID 
604126, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.TARSH (Accession 
NP_079077.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. TARSH BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TARSH, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
TARSH BINDING SITE, designated SEQ ID: 1465 5, to the 
nucleotide sequence of GAM44 RNA, herein designated 



GAM RNA, also designated SEQ ID:287. 

[4401] Another function of GAM44 is therefore inhibition of 

TARSH (Accession NP_079077.1) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TARSH. 

[4402] Treacher collins-franceschetti syndrome 1 (TCOF1, Acces- 
sion NP_000347.1) is another GAM44 target gene, herein 
designated TARGET GENE. TCOF1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded byTCOFl, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TCOF1 BINDING SITE, designated 
SEQ ID: 12765, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[4403] Another function of GAM44 is therefore inhibition of 

Treacher collins-franceschetti syndrome 1 (TCOF1, Acces- 
sion NP_000347.1) . Accordingly, utilities of GAM44 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TCOF1. 

[4404] TD-60 (Accession NP_061185.1) is another GAM44 target 
gene, herein designated TARGET GENE. TD-60 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by TD-60, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TD-60 BIND- 
ING SITE, designated SEQ ID:17170, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[4405] Another function of GAM44 is therefore inhibition of TD- 
60 (Accession NP_061185.1) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TD-60. 

[4406] Trinucleotide repeat containing 6 (TNRC6, Accession 

NP_055309.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. TNRC6 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TNRC6, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
TNRC6 BINDING SITE, designated SEQ ID:3142, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[4407] Another function of GAM44 is therefore inhibition of Trin- 



ucleotide repeat containing 6 (TNRC6, Accession 
NP_055309.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TNRC6. 

[4408] Trinucleotide repeat containing 6 (TNRC6, Accession 

NP_065898.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. TNRC6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by TNRC6, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
TNRC6 BINDING SITE, designated SEQ ID:3142, to the nu- 
cleotide sequence of GAM44 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[4409] Another function of GAM44 is therefore inhibition of Trin- 
ucleotide repeat containing 6 (TNRC6, Accession 
NP_065898.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TNRC6. 

[4410] TP53I11 (Accession NP_006025.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. TP53I11 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 



lated region of multiple transcripts of mRNA encoded by 
TP53I11, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TP53I11 BINDING SITE, designated 
SEQ ID: 10684, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[441 1] Another function of GAM44 is therefore inhibition of 

TP53I11 (Accession NP_006025.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TP53I11. 

[4412] Tripartite motif-containing 37 (TRIM37, Accession 

NP.056109.1) is another GAM44 target gene, herein des- 
ignated TARGET GENE. TRIM37 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded byTRIM37, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TRIM37 BINDING SITE, desig- 
nated SEQ ID: 19079, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4413] Another function of GAM44 is therefore inhibition of Tri- 



partite motif-containing 37 (TRIM37, Accession 
NP_056109.1) . Accordingly, utilities of GAM44 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM37. 
[4414] TRIP-Br2 (Accession NP_055570.1) is another GAM44 tar- 
get gene, herein designated TARGET GENE. TRIP-Br2 
BINDING SITE1 and TRIP-Br2 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by TRIP-Br2, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TRIP-Br2 BINDING SITE1 and 
TRIP-Br2 BINDING SITE2, designated SEQID:18572 and 
SEQ ID: 1237 respectively, to the nucleotide sequence of 
GAM44 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[4415] Another function of GAM44 is therefore inhibition of TRIP- 
Br2 (Accession NP_055570.1) . Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRIP-Br2. 

[4416] TUBA3 (Accession NP_006000.2) is another GAM44 target 
gene, herein designated TARGET GENE. TUBA3 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by TUBA3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TUBA3 BIND- 
ING SITE, designated SEQ ID:7845, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[4417] Another function of GAM44 is therefore inhibition of 

TUBA3 (Accession NP_006000.2), a gene which is the ma- 
jor constituent of microtubules. Accordingly, utilities of 
GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TUBA3. 

[4418] The function of TUBA3 has been established by previous 
studies. Hall and Cowan (1985) screened a human ge- 
nomic library with the 3- prime UTR of b- alpha- 1 and 
isolated the b- alpha- 1 gene and a pseudogene. The b- 
alpha- 1 gene is composed of 4 exons and spans less 
than 4 kb. It encodes a predicted 451- amino acid protein 
that is 100% identical to the rat homolog and differs by 
only 2 and 3 amino acids from the pig and chicken ho- 
mologs, respectively. Furthermore, the authors observed 
that the first and largest intron of the b- alpha- 1 gene is 
homologous to that of the rat gene. Northern blotting 



showed that b- alpha- 1 expression was restricted to 
morphologically differentiated neurologic cells Gerhard et 
al. (1985) studied what they thought was the testis- spe- 
cific alpha- tubulin gene (OMIM Ref. No. 191110), which 
they designated TUBAL By somatic cell hybrid analysis, 
Gerhard et al. (1985) found complete coordinate segrega- 
tion of this gene with IDH1 (OMIM Ref. No. 147700), a 
chromosome 2 marker. Since 4 of 22 cases showed dis- 
cordance with the 2p marker MDH1 (OMIM Ref. No. 
154200), they concluded that this gene is probably on 2q. 
Todd and Naylor (1991) found that the gene studied by 
Gerhard et al. (1985) contains a polymorphic GT repeat 
sequence. Searches for homology to the primers used by 
Todd and Naylor (1991) revealed that Gerhard et al. 
(1985) and Todd and Naylor (1991) were actually studying 
the b- alpha- 1 gene (Rasooly, 1998). 

[4419] 

[4420] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
t 4421 ] Hall, J. L; Cowan, N.J. : Structural features and restricted 

expression of a human alpha- tubulin gene. Nucleic Acids 

Res. 13: 207- 223, 1985. ; and 



[4422] Todd, S.; Naylor, S. L. : Dinucleotide repeat polymorphism 
in the human tubulin alpha 1 (testis specific) gene 
(TUBA1). Nucleic Acids Res. 19: 3755 only, 1991. 

[4423] Further studies establishing the function and utilities of 
TUBA3 are found in John Hopkins OMIM database record 
ID 602529, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.TWISTNB 
(Accession XP_166508.1) is another GAM44 target gene, 
herein designated TARGET GENE. TWISTNB BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by TWISTNB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TWISTNB BIND- 
ING SITE, designated SEQ ID:8569, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[4424] Another function of GAM44 is therefore inhibition of 

TWISTNB (Accession XP_166508.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TWISTNB. 

[4425] ubiquitin-conjugating enzyme e2 variant 1 (UBE2V1, Ac- 
cession NP_068823.1) is another GAM44 target gene, 



herein designated TARGET GENE. UBE2V1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by UBE2V1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of UBE2V1 BINDING SITE, designated SEQ ID:8971, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4426] Another function of GAM44 is therefore inhibition of 

Ubiquitin-conjugating enzyme e2 variant 1 (UBE2V1, Ac- 
cession NP.068823.1), a gene which may play a role in 
signaling for DNA repair. Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with UBE2V1. 

[4427] The function of UBE2V1 has been established by previous 
studies. Rothofsky and Lin (1997) isolated human brain 
cDNAs encoding UBE2V1, which they called CROC1. They 
identified 2 alternative 5- prime CROC1 cDNA sequences, 
which resulted in predicted 221- and 170- amino acid 
proteins that differ at their N- terminal ends. The CROC1 
isoforms have an acidic domain and a C- terminal basic 
domain. They show sequence similarity to ubiquitin- con- 



jugating enzymes (UBCs, or E2s, e.g., UBE2D1; 602961) 
but lack the conserved cysteine residue that is critical for 
the catalytic activity of E2s. The CROC1 C- terminal do- 
main has 42% sequence identity with the potential DNA- 
binding domain of TAFII250 (TAF2A; 313650). Im- 
munofluorescence microscopy showed that recombinant 
CROC1 was located in the nucleus, excluding the nucleo- 
lar organizer regions. The authors demonstrated that 
CROC1 can cause transcriptional activation of the human 
FOS (OMIM Ref. No. 164810) promoter. Northern blot 
analysis detected approximately 2.1- and 2.5- kb CROC1 
transcripts in all human tissues examined, with the high- 
est levels in brain, skeletal muscle, and kidney. Sancho et 
al. (1998) isolated partial human intestinal epithelial cell 
cDNAs containing the 3- prime coding sequence and 3- 
prime untranslated region of UBE2V1, which they called 
UEV1. The UEV1 gene contains at least 6 exons and has at 
least 3 alternative polyadenylation sites in the 3- prime 
untranslated region. RT- PCR identified 4 alternatively 
spliced UEV1 transcripts that encode proteins with identi- 
cal 90- amino acid C- terminal sequences, including the 
region homologous to the conserved Ubc domain of E2 
enzymes, but unique N- terminal sequences. The 140- 



amino acid C terminus of the deduced 221- and 170- 
amino acid UEV1 isoforms identified by Rothofsky and Lin 
(1997) is 90% identical to UEV2 (UBE2V2; 603001); it is 
18%, 24%, and 22% identical to the Ubc domain of human 
UBE2I (OMIM Ref. No. 601661), S. cerevisiae UBC4 and 
UBC7, and A. thaliana UBC1, respectively. The authors 
showed that UEV1 does not have ubiquitin- conjugating 
activity in vitro. UEV1 transcripts were downregulated 
upon differentiation of a colon carcinoma cell line. Consti- 
tutive expression of exogenous UEV1 protein in these 
colon carcinoma cells inhibited their capacity to differenti- 
ate upon confluence and induced changes in their cell cy- 
cle behavior, which was associated with an inhibition of 
the mitotic kinase CDK1 (see OMIM Ref. No. CDC2; 
116940). 

[4428] 

[4429] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4430] Rothofsky, M. L; Lin, S. L : CROC- 1 encodes a protein 
which mediates transcriptional activation of the human 
FOS promoter. Gene 195: 141- 149, 1997. ; and 

[4431] Sancho, E.; Vila, M. R.; Sanchez- Pulido, L; LozanoJ.J.; 



Paciucci, R.; Nadal, M.; Fox, M.; Harvey, C; Bercovich, B.; 
Loukili, N.; Ciechanover, A.; Lin, S. L; Sanz, F.; Estivill, X. 

[4432] Further studies establishing the function and utilities of 
UBE2V1 are found in John Hopkins OMIM database record 
ID 602995, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Ubiquitin-conjugating enzyme e2 variant 1 (UBE2V1, 
Accession NP_071887.1) is another GAM44 target gene, 
herein designated TARGET GENE. UBE2V1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by UBE2V1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of UBE2V1 BINDING SITE, designated SEQ ID:8971, to the 
nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4433] Another function of GAM44 is therefore inhibition of 

Ubiquitin-conjugating enzyme e2 variant 1 (UBE2V1, Ac- 
cession NP_071887.1), a gene which may play a role in 
signaling for DNA repair. Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with UBE2V1. 



[4434] The function of UBE2V1 has been established by previous 
studies. Rothofsky and Lin (1997) isolated human brain 
cDNAs encoding UBE2V1, which they called CROC1. They 
identified 2 alternative 5- prime CROC1 cDNA sequences, 
which resulted in predicted 221- and 170- amino acid 
proteins that differ at their N- terminal ends. The CROC1 
isoforms have an acidic domain and a C- terminal basic 
domain. They show sequence similarity to ubiquitin- con- 
jugating enzymes (UBCs, or E2s, e.g., UBE2D1; 602961) 
but lack the conserved cysteine residue that is critical for 
the catalytic activity of E2s. The CROC1 C- terminal do- 
main has 42% sequence identity with the potential DNA- 
binding domain of TAFII250 (TAF2A; 313650). Im- 
munofluorescence microscopy showed that recombinant 
CROC1 was located in the nucleus, excluding the nucleo- 
lar organizer regions. The authors demonstrated that 
CROC1 can cause transcriptional activation of the human 
FOS (OMIM Ref. No. 164810) promoter. Northern blot 
analysis detected approximately 2.1- and 2.5- kb CROC1 
transcripts in all human tissues examined, with the high- 
est levels in brain, skeletal muscle, and kidney. Sancho et 
al. (1998) isolated partial human intestinal epithelial cell 
cDNAs containing the 3- prime coding sequence and 3- 



prime untranslated region of UBE2V1, which they called 
UEV1. The UEV1 gene contains at least 6 exons and has at 
least 3 alternative polyadenylation sites in the 3- prime 
untranslated region. RT- PCR identified 4 alternatively 
spliced UEV1 transcripts that encode proteins with identi- 
cal 90- amino acid C- terminal sequences, including the 
region homologous to the conserved Ubc domain of E2 
enzymes, but unique N- terminal sequences. The 140- 
amino acid C terminus of the deduced 221- and 170- 
amino acid UEV1 isoforms identified by Rothofsky and Lin 
(1997) is 90% identical to UEV2 (UBE2V2; 603001); it is 
18%, 24%, and 22% identical to the Ubc domain of human 
UBE2I (OMIM Ref. No. 601661), S. cerevisiae UBC4 and 
UBC7, and A. thaliana UBC1, respectively. The authors 
showed that UEV1 does not have ubiquitin- conjugating 
activity in vitro. UEV1 transcripts were downregulated 
upon differentiation of a colon carcinoma cell line. Consti- 
tutive expression of exogenous UEV1 protein in these 
colon carcinoma cells inhibited their capacity to differenti- 
ate upon confluence and induced changes in their cell cy- 
cle behavior, which was associated with an inhibition of 
the mitotic kinase CDK1 (see OMIM Ref. No. CDC2; 
116940). 



[4435] 

[4436] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4437] Rothofsky, M. L; Lin, S. L. : CROC- 1 encodes a protein 
which mediates transcriptional activation of the human 
FOS promoter. Gene 195: 141- 149, 1997. ; and 

[4438] Sancho, E.; Vila, M. R.; Sanchez- Pulido, L; LozanoJ.J.; 
Paciucci, R.; Nadal, M.; Fox, M.; Harvey, C; Bercovich, B.; 
Loukili, N.; Ciechanover, A.; Lin, S. L.; Sanz, F.; Estivill, X. 

[4439] Further studies establishing the function and utilities of 
UBE2V1 are found in John Hopkins OMIM database record 
ID 602995, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Ubiquitin-conjugating enzyme e2 variant 1 (UBE2V1, 
Accession NP_003340.1) is another CAM44 target gene, 
herein designated TARGET GENE. UBE2V1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by UBE2V1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of UBE2V1 BINDING SITE, designated SEQ ID:8971, to the 



nucleotide sequence of GAM44 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[4440] Another function of GAM44 is therefore inhibition of 

Ubiquitin-conjugating enzyme e2 variant 1 (UBE2V1, Ac- 
cession NP_003340.1), a gene which may play a role in 
signaling for DNA repair. Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with UBE2V1. 

[4441] Tne f unc tion of UBE2V1 has been established by previous 
studies. Rothofsky and Lin (1997) isolated human brain 
cDNAs encoding UBE2V1, which they called CROC1. They 
identified 2 alternative 5- prime CROC1 cDNA sequences, 
which resulted in predicted 221- and 170- amino acid 
proteins that differ at their N- terminal ends. The CROC1 
isoforms have an acidic domain and a C- terminal basic 
domain. They show sequence similarity to ubiquitin- con- 
jugating enzymes (UBCs, or E2s, e.g., UBE2D1; 602961) 
but lack the conserved cysteine residue that is critical for 
the catalytic activity of E2s. The CROC1 C- terminal do- 
main has 42% sequence identity with the potential DNA- 
binding domain of TAFII250 (TAF2A; 313650). Im- 
munofluorescence microscopy showed that recombinant 
CROC1 was located in the nucleus, excluding the nucleo- 



lar organizer regions. The authors demonstrated that 
CROC1 can cause transcriptional activation of the human 
FOS (OMIM Ref. No. 164810) promoter. Northern blot 
analysis detected approximately 2.1- and 2.5- kb CROC1 
transcripts in all human tissues examined, with the high- 
est levels in brain, skeletal muscle, and kidney. Sancho et 
al. (1998) isolated partial human intestinal epithelial cell 
cDNAs containing the 3- prime coding sequence and 3- 
prime untranslated region of UBE2V1, which they called 
UEV1. The UEV1 gene contains at least 6 exons and has at 
least 3 alternative polyadenylation sites in the 3- prime 
untranslated region. RT- PCR identified 4 alternatively 
spliced UEV1 transcripts that encode proteins with identi- 
cal 90- amino acid C- terminal sequences, including the 
region homologous to the conserved Ubc domain of E2 
enzymes, but unique N- terminal sequences. The 140- 
amino acid C terminus of the deduced 221- and 170- 
amino acid UEV1 isoforms identified by Rothofsky and Lin 
(1997) is 90% identical to UEV2 (UBE2V2; 603001); it is 
18%, 24%, and 22% identical to the Ubc domain of human 
UBE2I (OMIM Ref. No. 601661), S. cerevisiae UBC4 and 
UBC7, and A. thaliana UBC1, respectively. The authors 
showed that UEV1 does not have ubiquitin- conjugating 



activity in vitro. UEV1 transcripts were down regulated 
upon differentiation of a colon carcinoma cell line. Consti- 
tutive expression of exogenous UEV1 protein in these 
colon carcinoma cells inhibited their capacity to differenti- 
ate upon confluence and induced changes in their cell cy- 
cle behavior, which was associated with an inhibition of 
the mitotic kinase CDK1 (see OMIM Ref. No. CDC2; 
116940). 

[4442] 

[4443] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 4444 ] Rothofsky, M. L; Lin, S. L. : CROC- 1 encodes a protein 
which mediates transcriptional activation of the human 
FOS promoter. Gene 195: 141- 149, 1997. ; and 

t 444 5] Sancho, E.; Vila, M. R.; Sanchez- Pulido, L; LozanoJ.J.; 
Paciucci, R.; Nadal, M.; Fox, M.; Harvey, C; Bercovich, B.; 
Loukili, N.; Ciechanover, A.; Lin, S. L.; Sanz, F.; Estivill, X. 

[4446] Further studies establishing the function and utilities of 
UBE2V1 are found in John Hopkins OMIM database record 
ID 602995, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Ubinuclein 1 
(UBN1, Accession NP_058632.1) is another GAM44 target 



gene, herein designated TARGET GENE. UBN1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by UBN1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of UBN1 BIND- 
ING SITE, designated SEQ ID:17578, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 
[4447] A no ther function of GAM44 is therefore inhibition of 

Ubinuclein 1 (UBN1, Accession NP_058632.1) . Accord- 
ingly, utilities of GAM44 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with UBN1. 

[4448] WBP3 (Accession NP.783863.2) is another GAM44 target 
gene, herein designated TARGET GENE. WBP3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by WBP3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of WBP3 BIND- 
ING SITE, designated SEQ ID:1501, to the nucleotide se- 
quence of GAM44 RNA, herein designated GAM RNA, also 



designated SEQ ID:287. 

[4449] Another function of GAM44 is therefore inhibition of WBP3 
(Accession NP.783863.2) . Accordingly, utilities of GAM44 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with WBP3. 

[4450] Tyrosine 3-monooxygenase/tryptophan 

5-monooxygenase activation protein, gamma polypeptide 
(YWHAG, Accession NP.036611.2) is another GAM44 tar- 
get gene, herein designated TARGET GENE. YWHAG BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by YWHAG, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of YWHAG 
BINDING SITE, designated SEQ ID:15404, to the nucleotide 
sequence of GAM44 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[4451] Another function of GAM44 is therefore inhibition of Ty- 
rosine 3-monooxygenase/tryptophan 5-monooxygenase 
activation protein, gamma polypeptide (YWHAG, Accession 
NP_036611.2), a gene which mediates mitogenic signals 
of PDGF in vascular smooth muscle cells. Accordingly, 
utilities of GAM44 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with YWHAG. 

[4452] The function of YWHAG and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1.ZFYVE26 (Accession XP_03 1077.1) is another 
GAM44 target gene, herein designated TARGET GENE. 
ZFYVE26 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by ZFYVE26, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ZFYVE26 BINDING SITE, designated SEQ 
ID:7546, to the nucleotide sequence of GAM44 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[4453] Another function of GAM44 is therefore inhibition of 

ZFYVE26 (Accession XP_03 1077.1) . Accordingly, utilities 
of GAM44 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZFYVE26. 

[4454] 

[4455] Fig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 45 



(GAM45), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[4456] GAM45 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM45 was detected is described hereinabove 
with reference to Figs. 8-15. 

[4457] GAM45 gene, herein designated GAM GENE, and GAM45 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[4458] GAM45 gene encodes a GAM45 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM45 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM45 precursor RNA is designated SEQ ID:25, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID:25 is located at po- 
sition 35395141 relative to chromosome 9. 

[4459] GAM45 precursor RNA folds onto itself, forming GAM45 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[4460] GAM45 precursor RNA folds onto itself, forming GAM45 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional "hairpin 
structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[4461] Nucleotide sequence of GAM45 precursor RNA, desig- 
nated SEQ-ID: 25, and a schematic representation of a 
predicted secondary folding of GAM45 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[4462] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM45 folded precursor RNA into GAM45 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 



structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM45 RNA is designated SEQ 
ID:324, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[4463] GAM45 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM45 target 
RNA, herein designated GAM TARGET RNA. GAM45 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[4464] GAM45 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM45 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM45 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 



target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM45 RNA may have a different number of target 
binding sites in untranslated regions of a GAM 4 5 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[4465] The complementary binding of GAM45 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM45 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM45 target RNA into GAM45 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[4466] it is appreciated that GAM45 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM45 target genes. The mRNA of each one of this plu- 
rality of GAM45 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 



which is at least partly complementary to GAM45 RNA, 
herein designated GAM RNA, and which when bound by 
GAM45 RNA causes inhibition of translation of respective 
one or more GAM45 target proteins. 

[4467] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM45 gene, herein designated GAM GENE, on one or 
more GAM45 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[4468] it is appreciated that specific functions and accordingly 
utilities of GAM45 correlate with, and may be deduced 
from, the identity of the target genes which GAM45 binds 



and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[4469] 
[4470] 

t 4471 ] FLJ25179 (Accession NM.144670.1) is a GAM45 target 

gene, herein designated TARGET GENE. FLJ25179 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ25179, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ25179 
BINDING SITE, designated SEQ ID:9905, to the nucleotide 
sequence of GAM45 RNA, herein designated GAM RNA, 
also designated SEQ ID:324. 

t 4472 ] A function of GAM45 is therefore inhibition of FLJ25179 
(Accession NM_144670.1) . Accordingly, utilities of 
GAM45 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ25179. 

[4473] LOC91351 (Accession ) is another GAM45 target gene, 

herein designated TARGET GENE. LOC91351 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC91351, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC91351 
BINDING SITE, designated SEQ ID:7915, to the nucleotide 
sequence of GAM45 RNA, herein designated GAM RNA, 
also designated SEQ ID:324. 

[4474] Another function of GAM45 is therefore inhibition of 

LOC91351 (Accession ) . Accordingly, utilities of GAM45 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC91351. 

[4475] unc-13-like (c. elegans) (UNC13, Accession 

NM.006377.1) is another GAM45 target gene, herein des- 
ignated TARGET GENE. UNC13 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by UNC13, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of UNC13 BINDING SITE, designated 
SEQ ID:4217, to the nucleotide sequence of GAM45 RNA, 
herein designated GAM RNA, also designated SEQ ID:324. 

[4476] Another function of GAM45 is therefore inhibition of Unc- 
13-like (c. elegans) (UNC13, Accession NM_006377.1), a 
gene which is a putative diacylglycerol receptor and may 



act in PKC- independent, diacylglycerol- activated apop- 
tosis pathway. Accordingly, utilities of GAM45 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with UNC13. 
[4477] The function of UNC13 has been established by previous 
studies. The priming step of synaptic vesicle exocytosis is 
thought to require the formation of the SNARE complex, 
which comprises the proteins synaptobrevin (OMIM Ref. 
No. 185881), SNAP25 (OMIM Ref. No. 600322), and syn- 
taxin (see OMIM Ref. No. 186590). In solution, syntaxin 
adopts a default, closed configuration that is incompatible 
with formation of the SNARE complex. Specifically, the 
amino terminus of syntaxin binds the SNARE motif and 
occludes interactions with the other SNARE proteins. The 
N terminus of syntaxin also binds the presynaptic protein 
UNC13. Studies in mouse, Drosophila, and Caenorhabditis 
elegans suggest that UNC13 functions at a post- docking 
step of exocytosis, most likely during synaptic vesicle 
priming. Therefore, UNC13 binding to the N terminus of 
syntaxin may promote the open configuration of syntaxin. 
To test this model, Richmond et al. (2001) engineered 
mutations into C. elegans syntaxin that caused the protein 
to adopt the open configuration constitutively. Richmond 



et al. (2001) demonstrated that the open form of syntaxin 
can bypass the requirement for UNC13 in synaptic vesicle 
priming. Thus, Richmond et al. (2001) concluded that it is 
likely that UNC13 primes synaptic vesicles for fusion by 
promoting the open configuration of syntaxin. 
[4478] Animal model experiments lend further support to the 
function of UNC13. Muncl3- 1 is a presynaptic protein 
with an essential role in synaptic vesicle priming. It con- 
tains a diacylglycerol (DAG)/beta phorbol ester- binding 
CI domain and is a potential target of the DAG second 
messenger pathway that may act in parallel with protein 
kinases C (PKCs; OMIM Ref. No. 600448). Using geneti- 
cally modified mice that expressed a DAG/beta phorbol 
ester- binding- deficient Muncl3- 1 variant (missense 
mutation his567 to lys) instead of the wildtype protein, 
Rhee et al. (2002) determined the relative contribution of 
PKCs and Muncl3- 1 to DAG/beta phorbol ester- depen- 
dent regulation of neurotransmitter release. They showed 
that Muncl3s are the main presynaptic DAG/beta phorbol 
ester receptors in hippocampal neurons. Modulation of 
Muncl3- 1 activity by second messengers via the DAG/ 
beta phorbol ester- binding CI domain is essential for 
use- dependent alterations of synaptic efficacy and sur- 



vival. 

[4479] it is appreciated that the abovementioned animal model 

for UNC13 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4480] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4481] Richmond, J. E.; Weimer, R. M.; Jorgensen, E. M. : An open 
form of syntaxin bypasses the requirement for UNC- 13 in 
vesicle priming. Nature 412: 338- 341, 2001. ; and 

[4482] Rhee, J.- S.; Betz, A.; Pyott, S.; Reim, K.; Varoqueaux, F.; 
Augustin, I.; Hesse, D.; Sudhof, T. C; Takahashi, M.; 
Rosenmund, C; Brose, N. : Beta phorbol ester- and dia- 
cylglycerol- indu. 

[4483] Further studies establishing the function and utilities of 
UNC13 are found in John Hopkins OMIM database record 
ID 605836, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. 

[4484] Fig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 46 
(GAM46), which modulates expression of respective target 



genes thereof, the function and utility of which target 
genes is known in the art. 

[4485] GAM46 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM46 was detected is described hereinabove 
with reference to Figs. 8-15. 

[4486] GAM46 gene, herein designated GAM GENE, and GAM46 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[4487] GAM46 gene encodes a GAM46 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM46 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM46 precursor RNA is designated SEQ ID:41, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[4488] GAM46 precursor RNA folds onto itself, forming GAM46 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 



half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[4489] GAM46 precursor RNA folds onto itself, forming GAM46 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[4490] Nucleotide sequence of GAM46 precursor RNA, desig- 
nated SEQ-ID: 41, and a schematic representation of a 
predicted secondary folding of GAM46 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[4491] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM46 folded precursor RNA into GAM46 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 



an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM46 RNA is designated SEQ 
ID:364, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[4492] GAM46 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM46 target 
RNA, herein designated GAM TARGET RNA. GAM46 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 N untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[4493] GAM46 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM46 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM46 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 



that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM46 RNA may have a different number of target 
binding sites in untranslated regions of a GAM46 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4494] Tne complementary binding of GAM46 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM46 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM46 target RNA into GAM46 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[4495] it is appreciated that GAM46 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM46 target genes. The mRNA of each one of this plu- 
rality of GAM46 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM46 RNA, 
herein designated GAM RNA, and which when bound by 



GAM46 RNA causes inhibition of translation of respective 
one or more GAM46 target proteins. 

[4496] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM46 gene, herein designated GAM GENE, on one or 
more GAM46 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[4497] | t j S appreciated that specific functions and accordingly 
utilities of GAM46 correlate with, and may be deduced 
from, the identity of the target genes which GAM46 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 



[4498] 
[4499] 

[4500] FLJ23186 (Accession NM_024616.1) is a GAM46 target 

gene, herein designated TARGET GENE. FLJ23186 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ23186, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ23186 
BINDING SITE, designated SEQ ID:5875, to the nucleotide 
sequence of GAM46 RNA, herein designated GAM RNA, 
also designated SEQ ID:364. 

[4501] a function of GAM46 is therefore inhibition of FLJ23186 
(Accession NM_024616.1) . Accordingly, utilities of 
GAM46 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23186. 

[4502] 

[4503] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 47 
(GAM47), which modulates expression of respective target 
genes thereof, the function and utility of which target 



genes is known in the art. 

[4504] GAM47 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM47 was detected is described hereinabove 
with reference to Figs. 8-15. 

[4505] GAM47 gene, herein designated GAM GENE, and GAM47 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[4506] GAM47 gene encodes a GAM47 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM47 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM47 precursor RNA is designated SEQ ID:113, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 113 is located at 
position 149681013 relative to chromosome 4. 

[4507] GAM47 precursor RNA folds onto itself, forming GAM47 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 



half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[4508] GAM47 precursor RNA folds onto itself, forming GAM47 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[4509] Nucleotide sequence of GAM47 precursor RNA, desig- 
nated SEQ-ID: 113, and a schematic representation of a 
predicted secondary folding of GAM47 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[4510] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM47 folded precursor RNA into GAM47 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 



an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: A) 
nucleotide sequence of GAM47 RNA is designated SEQ 
ID:269, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

t 451 1 ] GAM47 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM47 target 
RNA, herein designated GAM TARGET RNA. GAM47 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 N untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[4512] GAM47 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM47 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM47 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 



that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM47 RNA may have a different number of target 
binding sites in untranslated regions of a GAM47 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[4513] The complementary binding of GAM47 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM47 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM47 target RNA into GAM47 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

t 4514 ] It is appreciated that GAM47 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM47 target genes. The mRNA of each one of this plu- 
rality of GAM47 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM47 RNA, 
herein designated GAM RNA, and which when bound by 



GAM47 RNA causes inhibition of translation of respective 
one or more GAM47 target proteins. 

t 4515 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM47 gene, herein designated GAM GENE, on one or 
more GAM47 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

t 4516 ] It is appreciated that specific functions and accordingly 
utilities of GAM47 correlate with, and may be deduced 
from, the identity of the target genes which GAM47 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 



[4517] 
[4518] 

[4519] Atp-binding cassette, sub-family a (abcl), member 6 

(ABCA6, Accession NP.758854.1) is a GAM47 target gene, 
herein designated TARGET GENE. ABCA6 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by ABCA6, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ABCA6 BINDING SITE, designated SEQ ID:8771, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[4520] a function of GAM47 is therefore inhibition of Atp- 
binding cassette, sub-family a (abcl), member 6 (ABCA6, 
Accession NP_758854.1) .Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ABCA6. 

[4521] Atp-binding cassette, sub-family b (mdr/tap), member 9 
(ABCB9, Accession NP_062571.1) is another GAM47 target 
gene, herein designated TARGET GENE. ABCB9 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of multiple transcripts of mRNA encoded by ABCB9, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ABCB9 BINDING SITE, designated SEQ ID:9595, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[4522] Another function of GAM47 is therefore inhibition of Atp- 
binding cassette, sub-family b (mdr/tap), member 9 
(ABCB9, Accession NP_062571.1), a gene which ATP bind- 
ing cassette transporter B9; has transmembrane domain, 
nucleotide- binding domain with Walker motifs. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ABCB9. 

[4523] The function of ABCB9 has been established by previous 
studies. For background information on the ATP- binding 
cassette (ABC) family of transporter proteins, see ABCA4 
(OMIM Ref. No. 601691). In addition to the 'full' ABC 
transporters with 2 transmembrane domains and 2 nu- 
cleotide- binding domains, there are 'half proteins that 
contain only 1 of each domain (e.g., ABCB1; 171050). Full 
transporters are usually found in the plasma membrane, 



whereas half transporters are found in subcellular or- 
ganelles. By searching an EST database and screening a T- 
lymphoblast cDNA library, Zhang et al. (2000) obtained a 
cDNA encoding ABCB9. Sequence analysis predicted that 
the 766- amino acid ABCB9 protein has 10 potential N- 
terminal transmembrane segments. ABCB9 shares 94% 
identity with the rodent sequences and is approximately 
39% identical to 2 human endoplasmic reticulum half 
transporters, TAP1 (ABCB2; 170260) and TAP2 (ABCB3; 
170261). RT- PCR and genomic sequence analysis estab- 
lished the existence of a splice variant with a 129- bp 
deletion expressed in testis and brain. Northern blot anal- 
ysis detected low expression of a 3.7- kb transcript in 
most tissues tested, with an additional 2.2- kb transcript 
detected in tissues with relatively high expression, such as 
testis. Western blot analysis showed expression of a 72- 
kD nonglycosylated protein, significantly smaller than the 
predicted mass of 84.5 kD, that was enriched in lyso- 
somes. Immunofluorescence microscopy demonstrated 
colocalization of ABCB9 with the lysosomal proteins 
LAM PI (OMIM Ref. No. 153330) and LAMP2 (OMIM Ref. 
No. 309060). Immunohistochemical analysis detected 
ABCB9 expression in Sertoli cells of rodent seminiferous 



tubules. Allikmets et al. (1996) mapped an EST corre- 
sponding to the ABCB9 gene to 12q24. 

[4524] 

[4525] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4526] Allikmets, R.; Gerrard, B.; Hutchinson, A.; Dean, M. : Char- 
acterization of the human ABC superfamily: isolation and 
mapping of 21 new genes using the expressed sequence 
tags database. Hum. Molec. Genet. 5: 1649- 1655, 1996. 
; and 

[4527] Zhang, F.; Zhang, W.; Liu, L; Fisher, C. L; Hui, D.; Childs, 
S.; Dorovini- Zis, K.; Ling, V. : Characterization of ABCB9, 
an ATP binding cassette protein associated with lyso- 
somes. J. 

[4528] Further studies establishing the function and utilities of 
ABCB9 are found in John Hopkins OMIM database record 
ID 605453, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Atp-binding 
cassette, sub-family b (mdr/tap), member 9 (ABCB9, Ac- 
cession NP_062570.1) is another GAM47 target gene, 
herein designated TARGET GENE. ABCB9 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 



multiple transcripts of mRNA encoded by ABCB9, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ABCB9 BINDING SITE, designated SEQ ID:9595, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 
[4529] Another function of GAM47 is therefore inhibition of Atp- 
binding cassette, sub-family b (mdr/tap), member 9 
(ABCB9, Accession NP.062570.1), a gene which ATP bind- 
ing cassette transporter B9; has transmembrane domain, 
nucleotide- binding domain with Walker motifs. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ABCB9. 

[4530] The function of ABCB9 has been established by previous 
studies. For background information on the ATP- binding 
cassette (ABC) family of transporter proteins, see ABCA4 
(OMIM Ref. No. 601691). In addition to the 'full' ABC 
transporters with 2 transmembrane domains and 2 nu- 
cleotide- binding domains, there are 'half proteins that 
contain only 1 of each domain (e.g., ABCB1; 171050). Full 
transporters are usually found in the plasma membrane, 



whereas half transporters are found in subcellular or- 
ganelles. By searching an EST database and screening a T- 
lymphoblast cDNA library, Zhang et al. (2000) obtained a 
cDNA encoding ABCB9. Sequence analysis predicted that 
the 766- amino acid ABCB9 protein has 10 potential N- 
terminal transmembrane segments. ABCB9 shares 94% 
identity with the rodent sequences and is approximately 
39% identical to 2 human endoplasmic reticulum half 
transporters, TAP1 (ABCB2; 170260) and TAP2 (ABCB3; 
170261). RT- PCR and genomic sequence analysis estab- 
lished the existence of a splice variant with a 129- bp 
deletion expressed in testis and brain. Northern blot anal- 
ysis detected low expression of a 3.7- kb transcript in 
most tissues tested, with an additional 2.2- kb transcript 
detected in tissues with relatively high expression, such as 
testis. Western blot analysis showed expression of a 72- 
kD nonglycosylated protein, significantly smaller than the 
predicted mass of 84.5 kD, that was enriched in lyso- 
somes. Immunofluorescence microscopy demonstrated 
colocalization of ABCB9 with the lysosomal proteins 
LAM PI (OMIM Ref. No. 153330) and LAMP2 (OMIM Ref. 
No. 309060). Immunohistochemical analysis detected 
ABCB9 expression in Sertoli cells of rodent seminiferous 



tubules. Allikmets et al. (1996) mapped an EST corre- 
sponding to the ABCB9 gene to 12q24. 

[4531] 

[4532] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4533] Allikmets, R.; Gerrard, B.; Hutchinson, A.; Dean, M. : Char- 
acterization of the human ABC superfamily: isolation and 
mapping of 21 new genes using the expressed sequence 
tags database. Hum. Molec. Genet. 5: 1649- 1655, 1996. 
; and 

[4534] Zhang, F.; Zhang, W.; Liu, L; Fisher, C. L; Hui, D.; Childs, 
S.; Dorovini- Zis, K.; Ling, V. : Characterization of ABCB9, 
an ATP binding cassette protein associated with lyso- 
somes. J. 

[4535] Further studies establishing the function and utilities of 
ABCB9 are found in John Hopkins OMIM database record 
ID 605453, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Atp-binding 
cassette, sub-family d (aid), member 2 (ABCD2, Accession 
NP_005155.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. ABCD2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 



encoded by ABCD2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ABCD2 BINDING SITE, designated 
SEQ ID:2296, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4536] Another function of GAM47 is therefore inhibition of Atp- 
binding cassette, sub-family d (aid), member 2 (ABCD2, 
Accession NP_005155.1), a gene which probable trans- 
porter, and therefore may be associated with 
Adrenoleukodystrophy. Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of 
Adrenoleukodystrophy, and of other diseases and clinical 
conditions associated with ABCD2. 

[4537] The function of ABCD2 has been established by previous 
studies. Lombard- Platet et al. (1996) described the 
cloning and characterization of a mouse Aid- related 
gene, symbolized Aldr by them, that codes for a 741- 
amino acid protein sharing the same half- ABC trans- 
porter structure and 66% amino acid identity with the pro- 
tein that is mutant in X- linked adrenoleukodystrophy 
(ALD; 300100). PMP70 (OMIM Ref. No. 170995), another 
half- ABC transporter in the peroxisomal membrane pro- 



tein, had 38% sequence identity to the mouse Aldr pro- 
tein. Lombard- Platet et al. (1996) showed that the mouse 
Aldr protein is associated with peroxisomes. The mouse 
Aid and Aldr genes show overlapping but distinctive ex- 
pression patterns. Interestingly, at least in mouse, Aldr is 
expressed at high levels in brain and adrenal, 2 organs 
with major involvement in adrenoleukodystrophy. Using 
oligonucleotide primers designed from the mouse se- 
quence, the authors PCR- amplified 2 overlapping frag- 
ments of an 866- bp segment from human genomic DNA. 
This segment from the human ALDR ortholog shares 90% 
amino acid identity with the mouse protein. Lombard- 
Platet et al. (1996) speculated that the human gene may 
be a candidate for a modifier gene that accounts for some 
of the extreme phenotypic variability of ALD. The human 
ALDR gene was also a candidate for 1 of the complemen- 
tation groups of Zellweger syndrome (see OMIM Ref. No. 
214100), a genetically heterogeneous disorder of peroxi- 
somal biogenesis. By isotopic in situ hybridization, Savary 
et al. (1997) mapped the ALDR gene to 12qll- ql2 and 
its murine homolog to a region of homology of synteny on 
mouse chromosome 15. The mapping to chromosome 12 
was confirmed by PCR analysis of a panel of whole 



genome radiation hybrids. 

[4538] 

[4539] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4540] Lombard- Platet, C; Savary, S.; Sarde, C- O.; Mandel, J.- 
L; Chimini, G. : A close relative of the adrenoleukodystro- 
phy (ALD) gene codes for a peroxisomal protein with a 
specific expression pattern. Proc. Nat. Acad. Sci. 93: 
1265- 1269, 1996. ; and 

[4541] Savary, S.; Troffer- Charlier, N.; Gyapay, G.; Mattei, M.- G.; 
Chimini, G. : Chromosomal localization of the 
adrenoleukodystrophy- related gene in man and mice. 
Europ.J. Hum. Genet. 5: 99- . 

[4542] Further studies establishing the function and utilities of 
ABCD2 are found in John Hopkins OMIM database record 
ID 601081, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.ABHD4 
(Accession NP_071343.1) is another GAM47 target gene, 
herein designated TARGET GENE. ABHD4 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by ABHD4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ABHD4 BINDING 
SITE, designated SEQ ID: 14056, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[4543] Another function of GAM47 is therefore inhibition of 

ABHD4 (Accession NP_071343.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ABHD4. 

[4544] ACINUS (Accession NP_05 5792.1) is another GAM47 target 
gene, herein designated TARGET GENE. ACINUS BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ACINUS, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ACINUS 
BINDING SITE, designated SEQ ID:5032, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[4545] Another function of GAM47 is therefore inhibition of ACI- 
NUS (Accession NP_055792.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ACINUS. 



[4546] a disintegrin and metalloproteinase domain 10 (ADAM 10, 
Accession NP_001101.1) is another GAM47 target gene, 
herein designated TARGET GENE. ADAM 10 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by ADAM 10, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ADAM10 BIND- 
ING SITE, designated SEQ ID:9109, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[4547] Another function of GAM47 is therefore inhibition of A 
disintegrin and metalloproteinase domain 10 (ADAM10, 
Accession NP_001101.1), a gene which Member of ADAM 
family of zinc metalloproteases. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ADAM 10. 

[4548] The function of ADAM10 has been established by previous 
studies. Wolfsberg et al. (1995) identified a family of pro- 
teins containing a disintegrin and metalloproteinase 
(ADAM) domain. Members of this family are cell surface 
proteins with a unique structure possessing both potential 
adhesion and protease domains. Tumor necrosis factor- 



alpha (TNFA; 191160) is synthesized as a proinflammatory 
cytokine from a 233- amino acid precursor. Conversion of 
the membrane- bound precursor to a secreted mature 
protein is mediated by a protease termed TNFA conver- 
tase. Lunn et al. (1997) found that ADAM 10 possesses 
TNFA convertase activity. TNFA is involved in a variety of 
diseases. To elucidate whether the ADAM 10 locus maps to 
the same region as a disease susceptibility, Yamazaki et 
al. (1997) mapped the ADAM10 locus. Using a radiation 
hybrid mapping method, they showed that ADAM 10 is lo- 
cated on 15q21.3- q23. Although ephrins form a high- 
affinity multivalent complex with their receptors present 
on axons, axons can be rapidly repelled rather than being 
bound. Hattori et al. (2000) showed that ephrin- A2 
(OMIM Ref. No. 602756) forms a stable complex with the 
metalloproteinase Kuzbanian (OMIM Ref. No. ADAM10) in- 
volving interactions outside the cleavage region and the 
protease domain. Eph receptor binding triggered ephrin- 
A2 cleavage in a localized reaction specific to the cognate 
ligand. The cleavage- inhibiting mutation in ephrin- A2 
delayed axon withdrawal. Hattori et al. (2000) concluded 
that their studies reveal mechanisms for protease recog- 
nition and control of cell surface proteins, and, for 



ephrin- A2, they may provide a means for efficient axon 
detachment and termination of signaling. 

[4549] 

[4550] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4551] Lunn, C. A.; Fan, X.; Dalie, B.; Miller, K.; Zavodny, P. J.; 
Narula, S. K.; Lundell, D. : Purification of ADAM 10 from 
bovine spleen as aTNFalpha convertase. FEBS Lett. 400: 
333- 335, 1997. ; and 

[4552] Hattori, M.; Osterfield, M.; Flanagan, J. G. : Regulated 

cleavage of a contact- mediated axon repellent. Science 
289: 1360- 1365, 2000. 

[4553] Further studies establishing the function and utilities of 

ADAM 10 are found in John Hopkins OMIM database record 
ID 602192, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.A disintegrin- 
like and metalloprotease (reprolysin type) with throm- 
bospondin type 1 motif, 5 (aggrecanase-2) (ADAMTS5, 
Accession NP_008969.1) is another GAM47 target gene, 
herein designated TARGET GENE. ADAMTS5 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by ADAMTS5, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ADAMTS5 
BINDING SITE, designated SEQ ID:13500, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 
[4554] Another function of GAM47 is therefore inhibition of A 

disintegrin-like and metalloprotease (reprolysin type) with 
thrombospondin type 1 motif, 5 (aggrecanase-2) 
(ADAMTS5, Accession NP_008969.1), a gene which cleaves 
aggrecan, a cartilage proteoglycan, and may be involved 
in its turnover, and therefore is associated with Arthritic 
diseases. Accordingly, utilities of GAM47 include diagno- 
sis, prevention and treatment of Arthritic diseases., and of 
other diseases and clinical conditions associated with 
ADAMTS5. 

[4555] The function of ADAMTS5 has been established by previ- 
ous studies. Proteolysis of the extracellular matrix plays a 
critical role in establishing tissue architecture during de- 
velopment and in tissue degradation in diseases such as 
cancer, arthritis, Alzheimer disease, and a variety of in- 
flammatory conditions. The proteolytic enzymes responsi- 
ble include members of diverse protease families and they 



may work in concert or in cascades to degrade or process 
molecules. Two groups of zinc metalloproteinases in par- 
ticular, ADAMs and MMPs (e.g., 600754), appear broadly 
relevant to extracellular proteolysis. Most ADAM family 
members are quite similar in domain organization, bear- 
ing, from amino to carboxyl termini, a signal peptide, a 
proregion, a zinc metalloprotease catalytic domain with 
the typical reprolysin signature motif, a disintegrin do- 
main, a cysteine- rich domain, an EGF- like domain, and, 
in many cases, a membrane- spanning region and a cyto- 
plasmic domain with signaling potential. Members of the 
ADAMTS family differ substantially from the prototypic 
ADAM structure in that they lack the EGF- like domain, do 
not have a canonical disintegrin sequence, and possess 
modules with similar thrombospondin type 1 repeats. By 
searching an EST database using the protein sequences of 
human ADAMTS 1 to ADAMTS4 and a C. elegans ADAMTS 
as queries, Hurskainen et al. (1999) identified ADAMTS 5, 
ADAMTS6 (OMIM Ref. No. 605008), and ADAMTS 7 (OMIM 
Ref. No. 605009). They determined a partial human 
ADAMTS 5 cDNA sequence that lacked 5- prime coding 
sequence. The predicted partial ADAMTS5 protein has the 
domain structure characteristic of ADAMTSs, beginning 



with a partial metalloproteinase domain. Northern blot 
analysis of several human tissues detected an approxi- 
mately 10- kb ADAMTS5 transcript that was expressed at 
a low level in placenta and at barely detectable levels in a 
number of other tissues. Northern blot analysis showed 
that mouse Adamts5 was specifically expressed in a 7- 
day mouse embryo, and at low or undetectable levels 
thereafter. In situ hybridization of an 8.5- day mouse em- 
bryo showed uniform Adamts5 expression throughout the 
embryo. In addition, Adamts5 expression was found in 
trophoblastic cells lining the uterine cavity, in the devel- 
oping placenta, and in the decidual reaction within the 
uterus. In a 10.5- day mouse embryo, Adamts5 expres- 
sion was widespread, but at a lower level than in the 8.5- 
day embryo. Expression was found in mesenchyme and 
somites, as well as in the neural tube and developing 
hindgut. Abbaszade et al. (1999) demonstrated that re- 
combinant ADAMTS5 expressed in insect cells cleaves ag- 
grecan at the glu373- ala374 site, with the cleavage pat- 
tern and inhibitor profile indistinguishable from that ob- 
served with native aggrecanase. Northern blot analysis of 
several human tissues showed highest ADAMTS5 expres- 
sion in placenta, with much lower expression in heart and 



brain. Major transcripts of 12.4, 10.7, 8.6, and 6.6 kb 
were detected. Real time PCR of a number of normal hu- 
man tissues detected ADAMTS5 expression in placenta, 
cervix, uterus, bladder, and esophagus. Expression was 
also found in rib cartilage, chondroblastoma, and fibrous 
tissue and joint capsule samples from an arthritic patient. 

[4556] 

[4557] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4558] Abbaszade, I.; Liu, R.- Q.; Yang, F.; Rosenfeld, S. A.; Ross, 
0. H.; Link, J. R.; Ellis, D. M.; Tortorella, M. D.; Pratta, M. 
A.; Hollis, J. M.; Wynn, R.; Duke, J. L; and 15 others : 
Cloning and characterization of ADAMTS11, an aggre- 
canase from the ADAMTS family. J. Biol. Chem. 274: 
23443- 23450, 1999. ; and 

[4559] Hurskainen, T. L; Hirohata, S.; Seldin, M. F.; Apte, S. S. : 

ADAM- TS5, ADAM- TS6, and ADAM- TS7, novel members 
of a new family of zinc metalloproteases: general features 
and genomic dis. 

[4560] Further studies establishing the function and utilities of 
ADAMTS 5 are found in John Hopkins OMIM database 
record ID 605007, and in cited publications listed in Table 



5, which are hereby incorporated by reference.ADMP 
(Accession NP_659472.1) is another GAM47 target gene, 
herein designated TARGET GENE. ADMP BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by ADMP, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ADMP BINDING SITE, 
designated SEQ ID:20029, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4561] Another function of GAM47 is therefore inhibition of 

ADMP (Accession NP.659472.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ADMP. 

[4562] Aldo-keto reductase family 1, member bl (aldose reduc- 
tase) (AKR1B1, Accession NP_001619.1) is another GAM47 
target gene, herein designated TARGET GENE. AKR1B1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded byAKRIBI, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



AKR1B1 BINDING SITE, designated SEQ ID:5813, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 
[4563] Another function of GAM47 is therefore inhibition of 

Aldo-keto reductase family 1, member bl (aldose reduc- 
tase) (AKR1B1, Accession NP_001619.1), a gene which re- 
duces glucose and other carbonyl- containing substrates 
and therefore may be associated with Diabetes, galac- 
tosemia. Accordingly, utilities of GAM47 include diagno- 
sis, prevention and treatment of Diabetes, galactosemia, 
and of other diseases and clinical conditions associated 
with AKR1B1. 

[4564] The function of AKR1B1 has been established by previous 
studies. See aldehyde reductase (OMIM Ref. No. 103830). 
Aldose reductase (EC 1.1.1.21) is a member of the 
monomeric, NADPH- dependent aldoketoreductase family. 
It catalyzes the reduction of a number of aldehydes, in- 
cluding the aldehyde form of glucose, which is reduced to 
the corresponding sugar alcohol, sorbitol. Sorbitol is sub- 
sequently metabolized to fructose by sorbitol dehydroge- 
nase. Under normal conditions, this pathway plays a minor 
role in glucose metabolism in most tissues. In diabetic hy- 
perglycemia, however, cells undergoing insulin- indepen- 



dent uptake of glucose produce significant quantities of 
sorbitol. The sorbitol accumulates in cells because of its 
poor penetration across cellular membranes and its slow 
metabolism by sorbitol dehydrogenase. The resulting hy- 
perosmotic stress to cells may be a cause of diabetic 
complications such as neuropathy, retinopathy, and 
cataracts. Chung and LaMendola (1989) cloned and se- 
quenced the aldose reductase gene from a human placen- 
tal cDNA library using antibodies against the bovine lens 
aldose reductase. The deduced amino acid sequence indi- 
cated that maturation of aldose reductase involves re- 
moval of the N- terminal methionine. Nishimura et al. 
(1990) also cloned the aldose reductase gene using syn- 
thetic oligonucleotide probes based on partial amino acid 
sequences of purified human psoas muscle aldose reduc- 
tase. Bohren et al. (1989) isolated aldose reductase and 
aldehyde reductase cDNAs. They reported that the 2 pro- 
teins are 51% identical. Northern blot analysis revealed 
that aldose reductase was expressed as an approximately 
1.4- kb mRNA in placenta. Graham et al. (1991) deter- 
mined the structure and sequence of the ALDR1 gene by 
analysis of cDNA and genomic clones. The gene extends 
over approximately 18 kb and consists of 10 exons, giv- 



ing rise to a 1,384 nucleotide mRNA, excluding the 
poly(A) tail. The gene codes for a 316- amino acid protein 
with a molecular mass of 35,858 Da. The exons range in 
size from 82 to 168 bp, whereas the introns range from 
325 to about 7,160 bp. A major site of transcription initi- 
ation in liver was mapped to an adenine residue 31 nu- 
cleotides upstream from the A of the ATG initiation codon. 
The promoter region of the gene contains a TATA (OMIM 
Ref. No. TATTTA) box and a CCAAT box, located 37 and 
104 nucleotides upstream, respectively, from the tran- 
scription initiation site. Graham et al. (1991) found 4 Alu 
elements in the ALDR1 gene: two in intron 1 and one each 
in introns 4 and 9. Using the PCR to amplify specifically 
the human AR sequence in hamster/human hybrid DNA 
and also in mouse/human monochromosome hybrids, 
Graham et al. (1991) assigned the gene to chromosome 7. 
The assignment was confirmed and regionalized to 7q35 
by in situ hybridization to human metaphase chromo- 
somes using a novel, rapid method. 

[4565] 

[4566] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[4567] Graham, A.; Brown, L; Hedge, P. J.; Gammack, A. J.; 

Markham, A. F. : Structure of the human aldose reductase 
gene. J. Biol. Chem. 266: 6872- 6877, 1991. ; and 

[4568] Nishimura, C; Matsuura, Y.; Kokai, Y.; Akera, T.; Carper, 
D.; Morjana, N.; Lyons, C; Flynn, T. G. : Cloning and ex- 
pression of human aldose reductase. J. Biol. Chem. 265: 
9788- 9792, 199. 

[4569] Further studies establishing the function and utilities of 
AKR1B1 are found in John Hopkins OMIM database record 
ID 103880, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Alkb, alkyla- 
tion repair homolog (e. coli) (ALKBH, Accession 
NP_006011.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. ALKBH BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ALKBH, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ALKBH BINDING SITE, designated 
SEQ ID:8481, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4570] Another function of GAM47 is therefore inhibition of Alkb, 
alkylation repair homolog (e. coli) (ALKBH, Accession 



NP_006011.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ALKBH. 

t 4571 ] Arachidonate 12-lipoxygenase, 12r type (ALOX12B, Ac- 
cession NP_001130.1) is another GAM47 target gene, 
herein designated TARGET GENE. ALOX12B BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by ALOX12B, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ALOX12B 
BINDING SITE, designated SEQ ID:9630, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[4572] Another function of GAM47 is therefore inhibition of 

Arachidonate 12-lipoxygenase, 12r type (ALOX12B, Ac- 
cession NP_001130.1), a gene which converts arachidonic 
acid to 12r- hydroperoxyeicosatetraenoic acid (12r- 
hpete). and therefore is associated with Ichthyosiform 
erythroderma. Accordingly, utilities of GAM47 include di- 
agnosis, prevention and treatment of Ichthyosiform ery- 
throderma, and of other diseases and clinical conditions 
associated with ALOX12B. 



[4573] The function of ALOX12B has been established by previ- 
ous studies. 12R- lipoxygenase catalyzes the conversion 
of arachidonic acid to 12R- hydroxyeicosatetraenoic acid 
(12R- HETE). In a database search for novel lipoxyge- 
nases, Sun et al. (1998) identified a novel lipoxygenase 
gene. The cDNA encoded a 701- amino acid polypeptide 
which when expressed produced a protein with specific 
12R- lipoxygenase activity. By RT- PCR, but not by North- 
ern blot analysis, Sun et al. (1998) detected 12R- lipoxy- 
genase mRNA in B cells and adult skin. Boeglin et al. 
(1998) also cloned the ALOX12B gene. The ALOX12B 
cDNA showed the greatest sequence similarity to the sec- 
ond type of human 15S- lipoxygenase (ALOX15B; 
603697), and was more distantly related to human 12S- 
lipoxygenase (ALOX12; 152391). They showed that 
ALOX12B is expressed in keratinocytes and psoriatic 
scales, but they were not able to detect any transcription 
of the gene on several multiple- tissue Northern blots. 
Boeglin et al. (1998) provided mechanistic evidence for a 
lipoxygenase route to 12R- HETE in human psoriatic tis- 
sue and described a 12R- lipoxygenase that could account 
for the biosynthesis. 

[4574] 



[4575] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4576] Boeglin, W. E.; Kim, R. B.; Brash, A. R. : A 12R- lipoxyge- 
nase in human skin: mechanistic evidence, molecular 
cloning, and expression. Proc. Nat. Acad. Sci. 95: 6744- 
6749, 1998. ; and 

[4577] jobard, F.; Lefevre, C; Karaduman, A.; Blanchet- Bardon, 
C; Emre, S.; Weissenbach, J.; Ozguc, M.; Lathrop, M.; 
Prud'homme, J.- F.; Fischer, J. : Lipoxygenase- 3 (ALOXE3) 
and 12(R)- lipoxy. 

[4578] Further studies establishing the function and utilities of 
ALOX12B are found in John Hopkins OMIM database 
record ID 603741, and in cited publications listed in Table 
5, which are hereby incorporated by refer- 
ence.Amphiphysin (stiff-man syndrome with breast cancer 
128kda autoantigen) (AMPH, Accession NP_647477.1) is 
another GAM47 target gene, herein designated TARGET 
GENE. AMPH BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by AMPH, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 



ity of the nucleotide sequences of AMPH BINDING SITE, 
designated SEQ ID: 18267, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4579] Another function of GAM47 is therefore inhibition of Am- 
phiphysin (stiff-man syndrome with breast cancer 128kda 
autoantigen) (AMPH, Accession NP_647477.1), a gene 
which is a synaptic vesicle protein and therefore may be 
associated with Stiff- man syndrome. Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
Stiff- man syndrome, and of other diseases and clinical 
conditions associated with AMPH. 

[4580] The function of AMPH has been established by previous 

studies. Stiff- man syndrome (OMIM Ref. No. 184850) is a 
rare disease of the central nervous system characterized 
by progressive rigidity of the body musculature with su- 
perimposed painful spasms. An autoimmune origin of the 
disease has been proposed. Approximately 60% of pa- 
tients are positive for autoantibodies directed against the 
GABA- synthesizing enzyme glutamic acid decarboxylase 
(GAD; 605363). A few patients, all women affected by 
breast cancer, were found to be negative for GAD autoan- 
tibodies but positive for autoantibodies directed against a 



128- kD synaptic protein. De Camilli et al. (1993) found 
that this antigen is amphiphysin. Both GAD and am- 
phiphysin are nonintrinsic membrane proteins that are 
concentrated in nerve terminals, where a pool of the 2 
proteins is associated with the cytoplasmic surface of 
synaptic vesicles. David et al. (1994) found that the N- 
and C- terminal domains of the amphiphysin protein are 
highly conserved between chicken and human. Autoanti- 
bodies from patients with the stiff- man syndrome show a 
dominant autoepitope located in the C- terminal region, 
which contains an SH3 domain. By PCR analysis of hybrid 
cell DNAs and by fluorescence in situ hybridization, Ya- 
mamoto et al. (1995) mapped the AMPH gene to 7pl4- 
pl3. They noted that the tissue distribution of AMPH and 
its association with neurotransmitter vesicles make the 
gene a candidate for involvement in such diverse heritable 
disorders as those of the nervous system, certain en- 
docrine tissues (such as the adrenal medulla, pituitary 
gland or endocrine pancreas), or male fertility. They noted 
further that 2 disorders of the retina, retinitis pigmen- 
tosa- 9 (RP9; 180104) and dominant cystoid macular dys- 
trophy (MDDC; 153880), have been assigned to the same 
chromosomal region. Clearly, AMPH expression is not re- 



stricted to the retina, but neither are the products of 
genes responsible for some other forms of retinal degen- 
eration, such as gyrate atrophy (OMIM Ref. No. 258870) 
and choroideremia (OMIM Ref. No. 303100). 

[4581] 

[4582] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4583] David, C; Solimena, M.; De Camilli, P. : Autoimmunity in 
stiff- man syndrome with breast cancer is targeted to the 
C- terminal region of human amphiphysin, a protein simi- 
lar to the yeast proteins, Rvsl67 and Rvsl61. FEBS Lett. 
351: 73- 79, 1994. ; and 

[4584] De Camilli, P.; Thomas, A.; Cofiell, R.; Folli, F.; Lichte, B.; 
Piccolo, C; Meinck, H.- M.; Austoni, M.; Fassetta, C; Bot- 
tazzo, C; Bates, D.; Cartlidge, N.; Solimena, M.; Kilimann, 
M. 

[4585] Further studies establishing the function and utilities of 

AMPH are found in John Hopkins OMIM database record ID 
600418, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Amphiphysin 
(stiff-man syndrome with breast cancer 128kda autoanti- 
gen) (AMPH, Accession NP_001626.1) is another GAM47 



target gene, herein designated TARGET GENE. AMPH 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by AMPH, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of AMPH BINDING SITE, designated 
SEQ ID: 18267, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4586] Another function of GAM47 is therefore inhibition of Am- 
phiphysin (stiff-man syndrome with breast cancer 128kda 
autoantigen) (AMPH, Accession NP_001626.1), a gene 
which is a synaptic vesicle protein and therefore may be 
associated with Stiff- man syndrome. Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
Stiff- man syndrome, and of other diseases and clinical 
conditions associated with AMPH. 

[4587] The function of AMPH has been established by previous 

studies. Stiff- man syndrome (OMIM Ref. No. 184850) is a 
rare disease of the central nervous system characterized 
by progressive rigidity of the body musculature with su- 
perimposed painful spasms. An autoimmune origin of the 
disease has been proposed. Approximately 60% of pa- 



tients are positive for autoantibodies directed against the 
GABA- synthesizing enzyme glutamic acid decarboxylase 
(GAD; 605363). A few patients, all women affected by 
breast cancer, were found to be negative for GAD autoan- 
tibodies but positive for autoantibodies directed against a 
128- kD synaptic protein. De Camilli et al. (1993) found 
that this antigen is amphiphysin. Both GAD and am- 
phiphysin are nonintrinsic membrane proteins that are 
concentrated in nerve terminals, where a pool of the 2 
proteins is associated with the cytoplasmic surface of 
synaptic vesicles. David et al. (1994) found that the [vi- 
and C- terminal domains of the amphiphysin protein are 
highly conserved between chicken and human. Autoanti- 
bodies from patients with the stiff- man syndrome show a 
dominant autoepitope located in the C- terminal region, 
which contains an SH3 domain. By PCR analysis of hybrid 
cell DNAs and by fluorescence in situ hybridization, Ya- 
mamoto et al. (1995) mapped the AMPH gene to 7pl4- 
pl3. They noted that the tissue distribution of AMPH and 
its association with neurotransmitter vesicles make the 
gene a candidate for involvement in such diverse heritable 
disorders as those of the nervous system, certain en- 
docrine tissues (such as the adrenal medulla, pituitary 



gland or endocrine pancreas), or male fertility. They noted 
further that 2 disorders of the retina, retinitis pigmen- 
tosa- 9 (RP9; 180104) and dominant cystoid macular dys- 
trophy (MDDC; 153880), have been assigned to the same 
chromosomal region. Clearly, AMPH expression is not re- 
stricted to the retina, but neither are the products of 
genes responsible for some other forms of retinal degen- 
eration, such as gyrate atrophy (OMIM Ref. No. 258870) 
and choroideremia (OMIM Ref. No. 303100). 

[4588] 

[4589] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4590] David, C; Solimena, M.; De Camilli, P. : Autoimmunity in 
stiff- man syndrome with breast cancer is targeted to the 
C- terminal region of human amphiphysin, a protein simi- 
lar to the yeast proteins, Rvsl67 and Rvsl61. FEBS Lett. 
351: 73- 79, 1994. ; and 

t 4591 ] De Camilli, P.; Thomas, A.; Cofiell, R.; Folli, F.; Lichte, B.; 
Piccolo, C; Meinck, H.- M.; Austoni, M.; Fassetta, C; Bot- 
tazzo, C; Bates, D.; Cartlidge, N.; Solimena, M.; Kilimann, 
M. 

[4592] Further studies establishing the function and utilities of 



AMPH are found in John Hopkins OMIM database record ID 
600418, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Ankyrin 2, neuronal 
(ANK2, Accession NP_001139.2) is another GAM47 target 
gene, herein designated TARGET GENE. ANK2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by ANK2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ANK2 BINDING SITE, designated SEQ ID: 17426, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[4593] Another function of GAM47 is therefore inhibition of 

Ankyrin 2, neuronal (ANK2, Accession NP_001139.2), a 
gene which attaches integral membrane proteins to cy- 
toskeletal elements, also binds to cytoskeletal proteins. 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ANK2. 

[4594] The function of ANK2 has been established by previous 
studies. Tse et al. (1991) studied immunoreactive iso- 
forms of erythrocyte ankyrin found in nonerythroid tis- 



sues. Using an erythrocyte ankyrin cDNA clone as a hy- 
bridization probe, they isolated a clone from a human ge- 
nomic library that hybridized at low but not at high strin- 
gency. Further studies suggested that the clone repre- 
sented part of a gene for nonerythroid ankyrin, which they 
designated ANK2. By analysis of somatic cell hybrids and 
by fluorescence in situ hybridization, they assigned ANK2 
to 4q25- q27. Otto et al. (1991) isolated and sequenced 
cDNAs related to 2 brain ankyrin isoforms and showed 
that they are produced through alternative splicing of the 
mRNA from a single gene. By analysis of human/rodent 
cell hybrids, Otto et al. (1991) assigned the brain ankyrin 
gene to chromosome 4. 

[4595] 

[4596] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4597] otto, E.; Kunimoto, M.; McLaughlin, T.; Bennett, V. : Isola- 
tion and characterization of cDNAs encoding human brain 
ankyrins reveal a family of alternatively spliced genes. J. 
Cell Biol. 114: 241- 253, 1991. ; and 

[4598] Tsej w . T.; Menninger, J. C; Yang- Feng, T. L; Francke, U.; 
Sahr, K. E.; Lux, S. E.; Ward, D. C; Forget, B. G. : Isolation 



and chromosomal localization of a novel non- erythroid 
ankyri. 

[4599] Further studies establishing the function and utilities of 

ANK2 are found in John Hopkins OMIM database record ID 
106410, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Ankyrin 2, neuronal 
(ANK2, Accession NP.066187.1) is another GAM47 target 
gene, herein designated TARGET GENE. ANK2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by ANK2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ANK2 BINDING SITE, designated SEQ ID: 17426, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[4600] Another function of GAM47 is therefore inhibition of 

Ankyrin 2, neuronal (ANK2, Accession NP_066187.1), a 
gene which attaches integral membrane proteins to cy- 
toskeletal elements, also binds to cytoskeletal proteins. 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ANK2. 



[4601] The function of ANK2 has been established by previous 
studies. Tse et al. (1991) studied immunoreactive iso- 
forms of erythrocyte ankyrin found in nonerythroid tis- 
sues. Using an erythrocyte ankyrin cDNA clone as a hy- 
bridization probe, they isolated a clone from a human ge- 
nomic library that hybridized at low but not at high strin- 
gency. Further studies suggested that the clone repre- 
sented part of a gene for nonerythroid ankyrin, which they 
designated ANK2. By analysis of somatic cell hybrids and 
by fluorescence in situ hybridization, they assigned ANK2 
to 4q25- q27. Otto et al. (1991) isolated and sequenced 
cDNAs related to 2 brain ankyrin isoforms and showed 
that they are produced through alternative splicing of the 
mRNA from a single gene. By analysis of human/rodent 
cell hybrids, Otto et al. (1991) assigned the brain ankyrin 
gene to chromosome 4. 

[4602] 

[4603] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4604] otto, E.; Kunimoto, M.; McLaughlin, T.; Bennett, V. : Isola- 
tion and characterization of cDNAs encoding human brain 
ankyrins reveal a family of alternatively spliced genes. J. 



Cell Biol. 114: 241- 253, 1991. ; and 
[4605] Tsej w . T.; Menninger, J. C; Yang- Feng, T. L; Francke, U.; 
Sahr, K. E.; Lux, S. E.; Ward, D. C; Forget, B. G. : Isolation 
and chromosomal localization of a novel non- erythroid 
ankyri. 

[4606] Further studies establishing the function and utilities of 

ANK2 are found in John Hopkins OMIM database record ID 
106410, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.ANP32E (Accession 
NP_112182.1) is another CAM47 target gene, herein des- 
ignated TARGET GENE. ANP32E BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by ANP32E, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ANP32E BINDING SITE, desig- 
nated SEQ ID: 16499, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4607] Another function of GAM47 is therefore inhibition of 

ANP32E (Accession NP_112182.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ANP32E. 



[4608] Amine oxidase, copper containing 3 (vascular adhesion 
protein 1) (AOC3, Accession NP_003725.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
AOC3 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byAOC3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
AOC3 BINDING SITE, designated SEQ ID: 17921, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[4609] Another function of GAM47 is therefore inhibition of 
Amine oxidase, copper containing 3 (vascular adhesion 
protein 1) (AOC3, Accession NP_003725.1), a gene which 
catalyze the oxidative conversion of amines to aldehydes 
in the presence of copper and quinone cofactor. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with AOC3. 

[4610] The function of AOC3 has been established by previous 
studies. Zhang and Mclntire (1996) cloned a novel amine 
oxidase, HPAO, from a human placenta cDNA library. The 
gene encodes a 763- amino acid polypeptide which con- 



tains a secretory signal sequence. Morris et al. (1997) 
cloned a partial rat cDNA which they identified as the rat 
homolog of HPAO. They reported that the product is a 
major protein on the adipocyte plasma membrane. Smith 
et al. (1998) studied vascular adhesion protein- 1 (VAP1), 
a molecule expressed in endothelial cells that mediates 
binding of lymphocytes. These authors noted that the 
amino acid sequence of VAP1 was identical to that of 
HPAO. Expression studies revealed that the VAP1 protein 
has adhesive properties and also has functional 
monoamine oxidase activity. Northern blot analysis de- 
tected a 4.1- kb mRNA in a wide variety of human tissues. 

[4611] 

[4612] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4613] Morris, N. J.; Ducret, A.; Aebersold, R.; Ross, S. A.; Keller, 
S. R.; Lienhard, G. E. : Membrane amine oxidase cloning 
and identification as a major protein in the adipocyte 
plasma membrane. J. Biol. Chem. 272: 9388- 9392, 1997. 
; and 

[4614] smith, D. J.; Salmi, M.; Bono, P.; Hellman, J.; Leu, T.; Jalka- 
nen, S. : Cloning of vascular adhesion protein 1 reveals a 



novel multifunctional adhesion molecule. J. Exp. Med. 
188: 17- 27. 

[4615] Further studies establishing the function and utilities of 

AOC3 are found in John Hopkins OMIM database record ID 
603735, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Apl gamma subunit 
binding protein 1 (AP1GBP1, Accession NP_542118.1) is 
another GAM47 target gene, herein designated TARGET 
GENE. AP1GBP1 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by AP1GBP1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of AP1GBP1 BIND- 
ING SITE, designated SEQ ID:6227, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[4616] Another function of GAM47 is therefore inhibition of Apl 
gamma subunit binding protein 1 (AP1GBP1, Accession 
NP_542118.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AP1GBP1. 

[4617] Adaptor-related protein complex 1, sigma 1 subunit 



(AP1S1, Accession NP_476430.1) is another GAM47 target 
gene, herein designated TARGET GENE. AP1S1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by AP1S1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of AP1S1 BINDING SITE, designated SEQID:5641, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[4618] Another function of GAM47 is therefore inhibition of 
Adaptor-related protein complex 1, sigma 1 subunit 
(AP1S1, Accession NP_476430.1), a gene which promotes 
the formation of clathrin- coated pits and vesicles. Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with AP1S1. 

[4619] The function of AP1S1 has been established by previous 
studies. Clathrin and its associated heterotetrameric pro- 
tein complexes (APs) are the main protein components of 
the coat surrounding the cytoplasmic face of coated vesi- 
cles. Two main types of APs, AP- 1 and AP- 2, are found 
in clathrin- coated structures located at the Golgi complex 



and the plasma membrane of mammalian cells, respec- 
tively. AP- 1 is composed of 2 large chains, beta- prime- 
adaptin (OMIM Ref. No. 600157) and gamma- adaptin 
(OMIM Ref. No. 603533); a medium (mu) chain, AP47 
(OMIM Ref. No. 603535); and a small (sigma) chain, AP19. 
Kirchhausen et al. (1991) isolated cDNAs encoding mouse 
AP19 and rat AP17 (OMIM Ref. No. 602242), the small 
subunit of AP- 2. The predicted rat AP17 shares 45% pro- 
tein sequence identity with mouse AP19. Takatsu et al. 
(1998) identified a human cDNA encoding AP19, which 
they designated sigma- 1A. They reported that the pre- 
dicted mouse and human AP19 proteins are identical. 
Northern blot analysis revealed that the approximately 
1.4- kb AP19 mRNA was expressed ubiquitously in human 
tissues 

[4620] 

[4621] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4622] Doray, B.; Ghosh, P.; Griffith, J.; Geuze, H.J.; Kornfeld, S. : 
Cooperation of GGAs and AP- 1 in packaging MPRs at the 
trans- Golgi network. Science 297: 1700- 1703, 2002. ; 
and 



[4623] Kirchhausen, T.; Davis, A. C; Frucht, S.; O'Brine Greco, B.; 
Payne, G. S.; Tubb, B. : AP17 and AP19, the mammalian 
small chains of the clathrin- associated protein complexes 
show homol. 

[4624] Further studies establishing the function and utilities of 
AP1S1 are found in John Hopkins OMIM database record 
ID 603531, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.APLN 
(Accession NP_059109.2) is another GAM47 target gene, 
herein designated TARGET GENE. APLN BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by APLN, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of APLN BINDING SITE, 
designated SEQ ID:12239, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4625] Another function of GAM47 is therefore inhibition of APLN 
(Accession NP_059109.2) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with APLN. 

[4626] APM1 (Accession NP_004788.1) is another GAM47 target 



gene, herein designated TARGET GENE. APM1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by APM1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of APM1 BIND- 
ING SITE, designated SEQ ID:913, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[4627] Another function of GAM47 is therefore inhibition of 

APM1 (Accession NP_004788.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APM1. 

[4628] Apolipoprotein b mrna editing enzyme, catalytic polypep- 
tide-like 3c (APOBEC3C, Accession NP.055323.2) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. APOBEC3C BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
APOBEC3C, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig.8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of APOBEC3C BINDING SITE, desig- 
nated SEQ ID: 19621, to the nucleotide sequence of 



GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4629] Another function of GAM47 is therefore inhibition of 

Apolipoprotein b mrna editing enzyme, catalytic polypep- 
tide-like 3c (APOBEC3C, Accession NP.055323.2) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with APOBEC3C. 

[4630] Apolipoprotein b mrna editing enzyme, catalytic polypep- 
tide-like 3f (APOBEC3F, Accession NP_660341.2) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. APOBEC3F BINDING SITE is a target binding site 
found in the 3 N untranslated region of mRNA encoded by 
APOBEC3F, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of APOBEC3F BINDING SITE, designated 
SEQ ID: 18776, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4631] Another function of GAM47 is therefore inhibition of 

Apolipoprotein b mrna editing enzyme, catalytic polypep- 
tide-like 3f (APOBEC3F, Accession NP_660341.2) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with APOBEC3F. 

[4632] Amyloid beta (a4) precursor protein (protease nexin-ii, 
alzheimer disease) (APP, Accession NP_000475.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. APP BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by APP, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of APP BINDING SITE, designated SEQ ID:4997, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[4633] Another function of GAM47 is therefore inhibition of 
Amyloid beta (a4) precursor protein (protease nexin-ii, 
alzheimer disease) (APP, Accession NP_000475.1) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with APP. 

[4634] Androgen receptor (dihydrotestosterone receptor; testicu- 
lar feminization; spinal and bulbar muscular atrophy; 
kennedy disease) (AR, Accession NP_000035.2) is another 
GAM47 target gene, herein designated TARGET GENE. AR 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded byAR, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of AR BIND- 
ING SITE, designated SEQ ID:7646, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[4635] Another function of GAM47 is therefore inhibition of An- 
drogen receptor (dihydrotestosterone receptor; testicular 
feminization; spinal and bulbar muscular atrophy; 
kennedy disease) (AR, Accession NP_000035.2), a gene 
which are involved in the regulation of eukaryotic gene 
expression and affect cellular proliferation and differenti- 
ation in target tissues, and therefore is associated with 
Androgen insensitivity syndrome. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
Androgen insensitivity syndrome, and of other diseases 
and clinical conditions associated with AR. 

[4636] The function of AR has been established by previous 
studies. The length of a polymorphic CAG repeat se- 
quence occurring in the androgen receptor gene is in- 
versely correlated with transcriptional activity by the an- 



drogen receptor. Men who possess exceptionally long 
CAG repeat lengths experience clinical androgen insensi- 
tivity, presumably related to reduced transcriptional activ- 
ity of the receptor. Prostate carcinogenesis is dependent 
on androgens. Because shorter CAG repeat lengths are as- 
sociated with high transcriptional activity of AR, Irvine et 
al. (1995) proposed that men with shorter repeat lengths 
will be at higher risk for prostate cancer. Some indirect 
evidence is consistent with this hypothesis. African- 
Americans, who have generally shorter CAG repeat 
lengths in the AR gene, have a higher incidence and mor- 
tality rate from prostate cancer (Coetzee and Ross, 1994). 
Moreover, because of X linkage, a history of disease in a 
brother carries greater risk than paternal history. Against 
this background, Giovannucci et al. (1997) conducted 
within the Physician's Health Study a nested case- con- 
trolled study of 587 newly diagnosed cases of prostate 
cancer detected between 1982 and 1995, and 588 con- 
trols without prostate cancer. They found an association 
between fewer androgen receptor gene CAG repeats and 
higher risk of total prostate cancer. In particular, a shorter 
CAG repeat sequence was associated with cancers charac- 
terized by extraprostatic extension, distant metastases, or 



high histologic grade. Variability in the CAG repeat length 
was not associated with low- grade or low- stage disease. 
[4637] Animal model experiments lend further support to the 

function of AR. Abel et al. (2001) created transgenic mice 
that developed many of the motor symptoms of SBMA and 
had a truncated, highly expanded androgen receptor gene 
driven by the neurofilament light chain (OMIM Ref. No. 
162280) promoter. In addition, transgenic mice created 
with the prion protein (OMIM Ref. No. 176640) promoter 
developed widespread neurologic disease, reminiscent of 
juvenile forms of other polyglutamine diseases. The dis- 
tribution of neurologic symptoms depended on the ex- 
pression level and pattern of the promoter used, rather 
than on specific characteristics of androgen receptor 
metabolism or function. The transgenic mice that were 
generated developed neuronal intranuclear inclusions 
(Nils), a hallmark of SBMA and the other polyglutamine 
diseases. These inclusions were ubiquitinated and se- 
questered molecular chaperones, components of the 26S 
proteasome (OMIM Ref. No. 604449) and the transcrip- 
tional activator CREB- binding protein. Apart from the 
presence of Nils, evidence of neuropathology or neuro- 
genic muscle atrophy was absent, suggesting to the au- 



thors that the neurologic phenotypes observed were the 
result of neuronal dysfunction rather than neuronal de- 
generation. 

[4638] it is appreciated that the abovementioned animal model 

for AR is acknowledged by those skilled in the art as a sci- 
entifically valid animal model, as can be further appreci- 
ated from the publications sited hereinbelow. 

[4639] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4640] Abel, A.; Walcott, J.; Woods, J.; Duda, J.; Merry, D. E. : Ex- 
pression of expanded repeat androgen receptor produces 
neurologic disease in transgenic mice. Hum. Molec. Genet. 
10: 107- 116, 2001. ; and 

[4641] | rvinej R . a.; Yu, M. C; Ross, R. K.; Coetzee, C. A. : The 
CAG and GGC microsatellites of the androgen receptor 
gene are in linkage disequilibrium in men with prostate 
cancer. Cancer. 

[4642] Further studies establishing the function and utilities of 
AR are found in John Hopkins OMIM database record ID 
313700, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Artemin (ARTN, Ac- 
cession NP_003967.1) is another GAM47 target gene, 



herein designated TARGET GENE. ARTN BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
multiple transcripts of mRNA encoded by ARTN, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ARTN BINDING SITE, designated SEQ ID:2193, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 
[4643] Another function of GAM47 is therefore inhibition of 

Artemin (ARTN, Accession NP_003967.1) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ARTN. 

[4644] N-acylsphingosine amidohydrolase (acid ceramidase) 1 

(ASAH1, Accession NP_808592.1) is another GAM47 target 
gene, herein designated TARGET GENE. ASAH1 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of multiple transcripts of mRNA encoded by 
ASAH1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ASAH1 BINDING SITE, designated 



SEQ ID: 17659, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4645] Another function of GAM47 is therefore inhibition of N- 
acylsphingosine amidohydrolase (acid ceramidase) 1 
(ASAH1, Accession NP_808592.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ASAH1. 

[4646] N-acylsphingosine amidohydrolase (acid ceramidase) 1 

(ASAH1, Accession NP_004306.2) is another GAM47 target 
gene, herein designated TARGET GENE. ASAH1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
ASAH1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ASAH1 BINDING SITE, designated 
SEQ ID: 17659, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4647] Another function of GAM47 is therefore inhibition of N- 
acylsphingosine amidohydrolase (acid ceramidase) 1 
(ASAH1, Accession NP_004306.2) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ASAH1. 



[4648] Ankyrin repeat and socs box-containing 1 (ASB1, Acces- 
sion NP_057198.1) is another GAM47 target gene, herein 
designated TARGET GENE. ASB1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by ASB1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ASB1 BINDING SITE, designated 
SEQ ID: 18379, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4649] Another function of GAM47 is therefore inhibition of 

Ankyrin repeat and socs box-containing 1 (ASB1, Acces- 
sion NP.057198.1), a gene which May mediate protein- 
protein interactions. Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ASB1. 

[4650] The function of ASB1 has been established by previous 
studies. Suppressor of cytokine signaling (SOCS) protein 
expression is induced by cytokines in a range of tissues, 
and they appear to act in a negative feedback loop to reg- 
ulate signal transduction. Members of the SOCS family are 
characterized by a variable N- terminal sequence, a cen- 
tral SH2 domain, and a conserved C- terminal SOCS box. 



They mediate their inhibitory functions through interac- 
tions with JAK (e.g., JAK3; 600173) kinases. By EST 
database searching, probing a mouse spleen cDNA library, 
and further database searching, Kile et al. (2000) identi- 
fied a cDNA encoding ASB1, which is identical to the 
KIAA1146 gene identified by Hirosawa et al. (1999). Se- 
quence analysis predicted that the 335- amino acid pro- 
tein, which is 94% identical to the mouse protein, contains 
6 ankyrin repeats and a C- terminal SOCS box. Northern 
blot analysis of mouse tissues revealed wide expression of 
a 5.5- kb transcript, with highest expression in testis, 
spleen, and bone marrow. Genomic sequence analysis de- 
termined that the ASB1 gene contains at least 5 exons. 

[4651] 

[4652] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4653] Hirosawa, M.; Nagase, T.; Ishikawa, K.; Kikuno, R.; No- 
mura, N.; Ohara, O. : Characterization of cDNA clones se- 
lected by the GeneMark analysis from size- fractionated 
cDNA libraries from human brain. DNA Res. 6: 329- 336, 
1999. ; and 

[4654] Kile, B. T.; Viney, E. M.; Willson, T. A.; Brodnicki, T. C.; 



Cancilla, M. R.; Herlihy, A. S.; Croker, B. A.; Baca, M.; 
Nicola, N. A.; Hilton, D. J.; Alexander, W. S. : Cloning and 
char. 

[4655] Further studies establishing the function and utilities of 
ASB1 are found in John Hopkins OMIM database record ID 
605758, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Atpase, na+/k+ 
transporting, alpha 3 polypeptide (ATP 1 A3, Accession 
NP_689509.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. ATP 1 A3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by ATP1A3, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ATP1A3 BINDING SITE, desig- 
nated SEQ ID: 12442, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4656] Another function of GAM47 is therefore inhibition of At- 
pase, na+/k+ transporting, alpha 3 polypeptide (ATP 1 A3, 
Accession NP_689509.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ATP1A3. 



[4657] Atpase inhibitory factor 1 (ATPIF1, Accession 

NP_835498.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. ATPIF1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by ATPIF1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of AT- 
PIF1 BINDING SITE, designated SEQ ID:6903, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[4658] Another function of GAM47 is therefore inhibition of At- 
pase inhibitory factor 1 (ATPIF1, Accession NP_835498.1) 
. Accordingly, utilities of GAM47 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ATPIF1. 

[4659] Attractin (ATRN, Accession NP_647537.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
ATRN BINDING SITE is a target binding site found in the 3^ 
untranslated region of multiple transcripts of mRNA en- 
coded by ATRN, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of ATRN BINDING SITE, designated 
SEQ ID: 1478, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4660] Another function of GAM47 is therefore inhibition of At- 
tractin (ATRN, Accession NP_647537.1), a gene which is 
involved in the initial immune cell clustering during in- 
flammatory response. Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ATRN. 

[4661] The function of ATRN has been established by previous 
studies. Attractin is a human serum glycoprotein that is 
rapidly expressed on activated T cells and released extra- 
cellularly after 48 to 72 hours. Duke- Cohan et al. (1998) 
cloned attractin and found that, as in its natural serum 
form, it mediates the spreading of monocytes that be- 
comes the focus for the clustering of nonproliferating T 
lymphocytes. There are 2 mRNA species with hematopoi- 
etic tissue- specific expression that code for a 134- kD 
protein with a putative serine protease catalytic serine, 4 
EGF- like motifs, a CUB domain, a C- type lectin domain, 
and a domain homologous with the ligand- binding re- 
gion of the common gamma cytokine chain. Except for the 
last 2 domains, the overall structure shares high homol- 



ogy with a protein of Caenorhabditis elegans, suggesting 
that attractin has evolved new domains and functions in 
parallel with the development of cell- mediated immunity. 
When attractin was identified as the product of the murine 
'mahogany' gene with connections to control of pigmenta- 
tion and energy metabolism, and the 'mahogany' product 
was identified and shown to be a transmembrane protein, 
the possibility of a human membrane attractin in addition 
to the secreted form was raised. Tang et al. (2000) de- 
scribed the complete genomic sequence of attractin, fo- 
cusing in particular on the exons coding for the 3- prime 
region, and showed how both human membrane and se- 
creted attractin arise as a result of alternate splicing of the 
same gene. They found that soluble attractin arises from 
transcription of 25 sequential exons on 20pl3, where the 
3- prime terminal exon contains sequence from a long in- 
terspersed nuclear element- 1 (OMIM Ref. No. LINE- 1) 
retrotransposon insertion that includes a stop codon and 
a polyadenylation signal. The mRNA isoform for mem- 
brane attraction splices over the LINE- 1 exon and in- 
cludes 5 exons encoding transmembrane and cytoplasmic 
domains with organization and coding potential almost 
identical to that of the mouse gene. The relative abun- 



dance of soluble and transmembrane isoforms measured 
by RT- PCR is differentially regulated in lymphoid tissues. 
Because activation of peripheral blood leukocytes with 
phytohemagglutinin induces strong expression of cell 
surface attractin followed by release of soluble attractin, 
these results suggested to Tang et al. (2000) that LINE- 1 
insertion, a genomic event unique to mammals, provided 
an evolutionarily mechanism for regulating cell interac- 
tions during an inflammatory reaction. 

[4662] 

[4663] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4664] Duke- Cohan, J. S.; Gu, J.; McLaughlin, D. F.; Xu, Y.; Free- 
man, G. J.; Schlossman, S. F. : Attractin (DPPT- L), a mem- 
ber of the CUB family of cell adhesion and guidance pro- 
teins, is secreted by activated human T lymphocytes and 
modulates immune cell interactions. Proc. Nat. Acad. Sci. 
95: 11336- 11341, 1998. ; and 

[4665] Jang, W.; Gunn, T. M.; McLaughlin, D. F.; Barsh, G. S.; 

Schlossman, S. F.; Duke- Cohan, J. S. : Secreted and mem- 
brane attractin result from alternative splicing of the hu- 
man ATRN gene. Pr. 



[4666] Further studies establishing the function and utilities of 

ATRN are found in John Hopkins OMIM database record ID 
603130, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.AxI receptor tyrosine 
kinase (AXL, Accession NP.001690.2) is another GAM47 
target gene, herein designated TARGET GENE. AXL BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
AXL, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of AXL BINDING SITE, designated SEQ ID:5379, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[4667] Another function of GAM47 is therefore inhibition of Axl 
receptor tyrosine kinase (AXL, Accession NP_001690.2) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with AXL. 

[4668] Axl receptor tyrosine kinase (AXL, Accession 

NP_068713.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. AXL BINDING SITE is a target bind- 
ing site found in the 3 X untranslated region of multiple 



transcripts of mRNA encoded by AXL, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of AXL BINDING 
SITE, designated SEQ ID:5379, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[4669] Another function of GAM47 is therefore inhibition of Axl 
receptor tyrosine kinase (AXL, Accession NP_068713.2) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with AXL. 

[4670] Brain and acute leukemia, cytoplasmic (BAALC, Accession 
NP_079088.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. BAALC BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by BAALC, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BAALC BINDING SITE, designated 
SEQ ID:7066, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4671] Another function of GAM47 is therefore inhibition of Brain 



and acute leukemia, cytoplasmic (BAALC, Accession 
NP_079088.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BAALC. 
[4672] Bromodomain adjacent to zinc finger domain, 2a (BAZ2A, 
Accession NP_038477.1) is another GAM47 target gene, 
herein designated TARGET GENE. BAZ2A BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by BAZ2A, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of BAZ2A BINDING SITE, 
designated SEQ ID: 123 14, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4673] Another function of GAM47 is therefore inhibition of Bro- 
modomain adjacent to zinc finger domain, 2a (BAZ2A, Ac- 
cession NP_038477.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BAZ2A. 

[4674] Bcl2-like 13 (apoptosis facilitator) (BCL2L13, Accession 

NP_056182.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. BCL2L13 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by BCL2L13, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of BCL2L13 BINDING SITE, des- 
ignated SEQ ID: 1370, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4675] Another function of GAM47 is therefore inhibition of 

Bcl2-like 13 (apoptosis facilitator) (BCL2L13, Accession 
NP_056182.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BCL2L13. 

[4676] BIA2 (Accession NP_056246.1) is another GAM47 target 
gene, herein designated TARGET GENE. BIA2 BINDING 
SITE1 and BIA2 BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by BIA2, 
corresponding to target binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of BIA2 BINDING SITE1 and BIA2 BINDING SITE2, 
designated SEQ ID: 18069 and SEQ ID: 11493 respectively, 
to the nucleotide sequence of GAM47 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:269. 

[4677] Another function of GAM47 is therefore inhibition of BIA2 
(Accession NP_056246.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BIA2. 

[4678] BIG1 (Accession NP_006412.1) is another GAM47 target 

gene, herein designated TARGET GENE. BIG1 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by BIG1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BIG1 BINDING 
SITE, designated SEQ ID:7522, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[4679] Another function of GAM47 is therefore inhibition of BIG1 
(Accession NP_006412.1), a gene which is a guanine nu- 
cleotide- exchange protein, has a role in vesicular trans- 
port. Accordingly, utilities of GAM47 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with BIG1. 

[4680] The function of BIG1 has been established by previous 

studies. After peptide sequencing of purified bovine p200, 



Togawa et al. (1999) used PCR generated probes to screen 
a human frontal cortex cDNA library and isolated BIG1 and 
BIG2 (OMIM Ref. No. 605371) cDNAs. The assembled full- 
length BIG1 cDNA encodes a protein of 1,849 amino acids 
containing a Sec7 domain characteristic of ARF guanine 
nucleotide- exchange proteins. BIG1 shares 74% overall 
amino acid identity with BIG2 and 90% identity in the Sec7 
domain. Using Northern blot analysis, Togawa et al. 
(1999) detected a 7.5- kb BIG1 transcript in placenta and 
lung. Weaker expression was detected in heart, brain, kid- 
ney, and pancreas. Mansour et al. (1999) studied the 
ubiquitously expressed ARFGEP1 protein and proposed 
that accumulation of an abortive p200- ARF complex in 
the presence of BFA likely leads to disruption of Golgi 
morphology. Database searches revealed the presence of 
putative isoforms whose inhibition may account for the 
effects of BFA on various organelles. 

[4681] 

[4682] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4683] Togawa, A.; Morinaga, N.; Ogasawara, M.; Moss, J.; 

Vaughan, M. : Purification and cloning of a brefeldin A- 



inhibited guanine nucleotide- exchange protein for AD P- 
ribosylation factors. J. Biol. Chem. 274: 12308- 12315, 
1999. ; and 

[4684] Mansour, S. J.; Skaug, J.; Zhao, X.- H.; Giordano, J.; 

Scherer, S. W.; Melancon, P. : p200 ARF- GEP1: a Golgi- 
localized guanine nucleotide exchange protein whose 
Sec7 domain is targeted b. 

[4685] Further studies establishing the function and utilities of 
BIG1 are found in John Hopkins OMIM database record ID 
604141, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Bone morphogenetic 
protein 4 (BMP4, Accession NP.570912.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
BMP4 BINDING SITE is a target binding site found in the 5 x 
untranslated region of multiple transcripts of mRNA en- 
coded by BMP4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BMP4 BINDING SITE, designated 
SEQ ID: 18502, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4686] Another function of GAM47 is therefore inhibition of Bone 
morphogenetic protein 4 (BMP4, Accession NP_570912.1), 



a gene which acts in mesoderm induction, tooth develop- 
ment, limb formation and fracture repair and therefore 
may be associated with Fibrodysplasia ossificans progres- 
siva. Accordingly, utilities of CAM47 include diagnosis, 
prevention and treatment of Fibrodysplasia ossificans 
progressiva, and of other diseases and clinical conditions 
associated with BMP4. 

[4687] The function of BMP4 has been established by previous 
studies. Shafritz et al. (1996) found overexpression of 
BMP4 in lymphoblastoid cell lines from 26 of 32 patients 
with fibrodysplasia ossificans progressiva (FOP; 135100), 
but from only 1 of 12 normal subjects (P less than 0.001). 
Furthermore, BMP4 and its mRNA were detected in the 
lymphoblastoid cell lines from a man with FOP and his 3 
affected children, but not from the children's unaffected 
mother. Cosegregation of DNA markers for the BMP4 lo- 
cus on chromosome 14 in the rare families in which FOP is 
inherited would strengthen the candidacy of BMP4, and 
the demonstration of mutations in the BMP4 gene, espe- 
cially in the promoter sequences, would be confirmatory. 

[4688] Animal model experiments lend further support to the 
function of BMP4. Connor (1996) speculated that trans- 
genic mice with selective overexpression of BMP4 may 



serve as animal models of FOP and may make it possible 
to evaluate potential therapies directed at influencing the 
expression of BMP4 or its 2 types of cell- surface recep- 
tors. Not only may this knowledge provide a rational basis 
for therapy for FOP, but possibly also measures for the 
control of local ectopic bone development which occurs in 
10 to 20% of patients who have undergone surgical hip 
replacement. According to Connor (1996), there appears 
to be an individual propensity to the phenomenon of sec- 
ondary ectopic ossification of soft tissue. In the 10 to 20% 
of patients who develop local ectopic bone formation after 
hip replacement, if surgical removal of that bone is at- 
tempted or the opposite hip is replaced, ectopic bone al- 
most invariably recurs or occurs. 

[4689] it is appreciated that the abovementioned animal model 
for BMP4 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4690] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4691] Shafritz, A. B.; Shore, E. M.; Gannon, F. H.; Zasloff, M. A.; 
Taub, R.; Muenke, M.; Kaplan, F. S. : Overexpression of an 



osteogenic morphogen in fibrodysplasia ossificans pro- 
gressiva. New Eng. J. Med. 335: 555- 561, 1996. ; and 

[4692] Connor, J. M. : Fibrodysplasia ossificans progressiva: 

lessons from rare maladies. (Editorial) New Eng. J. Med. 
335: 591- 593, 1996. 

[4693] Further studies establishing the function and utilities of 
BMP4 are found in John Hopkins OMIM database record ID 
112262, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Bone morphogenetic 
protein 4 (BMP4, Accession NP_001193.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
BMP4 BINDING SITE is a target binding site found in the 5 X 
untranslated region of multiple transcripts of mRNA en- 
coded by BMP4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BMP4 BINDING SITE, designated 
SEQ ID: 18502, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4694] Another function of GAM47 is therefore inhibition of Bone 
morphogenetic protein 4 (BMP4, Accession NP_001193.1), 
a gene which acts in mesoderm induction, tooth develop- 
ment, limb formation and fracture repair and therefore 



may be associated with Fibrodysplasia ossificans progres- 
siva. Accordingly, utilities of CAM47 include diagnosis, 
prevention and treatment of Fibrodysplasia ossificans 
progressiva, and of other diseases and clinical conditions 
associated with BMP4. 

[4695] The function of BMP4 has been established by previous 
studies. Shafritz et al. (1996) found overexpression of 
BMP4 in lymphoblastoid cell lines from 26 of 32 patients 
with fibrodysplasia ossificans progressiva (FOP; 135100), 
but from only 1 of 12 normal subjects (P less than 0.001). 
Furthermore, BMP4 and its mRNA were detected in the 
lymphoblastoid cell lines from a man with FOP and his 3 
affected children, but not from the children's unaffected 
mother. Cosegregation of DNA markers for the BMP4 lo- 
cus on chromosome 14 in the rare families in which FOP is 
inherited would strengthen the candidacy of BMP4, and 
the demonstration of mutations in the BMP4 gene, espe- 
cially in the promoter sequences, would be confirmatory. 

[4696] Animal model experiments lend further support to the 
function of BMP4. Connor (1996) speculated that trans- 
genic mice with selective overexpression of BMP4 may 
serve as animal models of FOP and may make it possible 
to evaluate potential therapies directed at influencing the 



expression of BMP4 or its 2 types of cell- surface recep- 
tors. Not only may this knowledge provide a rational basis 
for therapy for FOP, but possibly also measures for the 
control of local ectopic bone development which occurs in 
10 to 20% of patients who have undergone surgical hip 
replacement. According to Connor (1996), there appears 
to be an individual propensity to the phenomenon of sec- 
ondary ectopic ossification of soft tissue. In the 10 to 20% 
of patients who develop local ectopic bone formation after 
hip replacement, if surgical removal of that bone is at- 
tempted or the opposite hip is replaced, ectopic bone al- 
most invariably recurs or occurs. 

[4697] it i S appreciated that the abovementioned animal model 
for BMP4 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4698] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4699] shafritz, A. B.; Shore, E. M.; Gannon, F. H.; Zasloff, M. A.; 
Taub, R.; Muenke, M.; Kaplan, F. S. : Overexpression of an 
osteogenic morphogen in fibrodysplasia ossificans pro- 
gressiva. New Eng. J. Med. 335: 555- 561, 1996. ; and 



[4700] Connor, J. M. : Fibrodysplasia ossificans progressiva: 

lessons from rare maladies. (Editorial) New Eng. J. Med. 
335: 591- 593, 1996. 

[4701] Further studies establishing the function and utilities of 
BMP4 are found in John Hopkins OMIM database record ID 
112262, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Bone morphogenetic 
protein 4 (BMP4, Accession NP_570911.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
BMP4 BINDING SITE is a target binding site found in the 5 x 
untranslated region of multiple transcripts of mRNA en- 
coded by BMP4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BMP4 BINDING SITE, designated 
SEQ ID: 18502, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4702] Another function of GAM47 is therefore inhibition of Bone 
morphogenetic protein 4 (BMP4, Accession NP_570911.1), 
a gene which acts in mesoderm induction, tooth develop- 
ment, limb formation and fracture repair and therefore 
may be associated with Fibrodysplasia ossificans progres- 
siva. Accordingly, utilities of GAM47 include diagnosis, 



prevention and treatment of Fibrodysplasia ossificans 
progressiva, and of other diseases and clinical conditions 
associated with BMP4. 

[4703] The function of BMP4 has been established by previous 
studies. Shafritz et al. (1996) found overexpression of 
BMP4 in lymphoblastoid cell lines from 26 of 32 patients 
with fibrodysplasia ossificans progressiva (FOP; 135100), 
but from only 1 of 12 normal subjects (P less than 0.001). 
Furthermore, BMP4 and its mRNA were detected in the 
lymphoblastoid cell lines from a man with FOP and his 3 
affected children, but not from the children's unaffected 
mother. Cosegregation of DNA markers for the BMP4 lo- 
cus on chromosome 14 in the rare families in which FOP is 
inherited would strengthen the candidacy of BMP4, and 
the demonstration of mutations in the BMP4 gene, espe- 
cially in the promoter sequences, would be confirmatory. 

[4704] Animal model experiments lend further support to the 
function of BMP4. Connor (1996) speculated that trans- 
genic mice with selective overexpression of BMP4 may 
serve as animal models of FOP and may make it possible 
to evaluate potential therapies directed at influencing the 
expression of BMP4 or its 2 types of cell- surface recep- 
tors. Not only may this knowledge provide a rational basis 



for therapy for FOP, but possibly also measures for the 
control of local ectopic bone development which occurs in 
10 to 20% of patients who have undergone surgical hip 
replacement. According to Connor (1996), there appears 
to be an individual propensity to the phenomenon of sec- 
ondary ectopic ossification of soft tissue. In the 10 to 20% 
of patients who develop local ectopic bone formation after 
hip replacement, if surgical removal of that bone is at- 
tempted or the opposite hip is replaced, ectopic bone al- 
most invariably recurs or occurs. 

t 4705 ] It is appreciated that the abovementioned animal model 
for BMP4 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4706] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 4 ™ 7 ] Shafritz, A. B.; Shore, E. M.; Gannon, F. H.; Zasloff, M. A.; 
Taub, R.; Muenke, M.; Kaplan, F. S. : Overexpression of an 
osteogenic morphogen in fibrodysplasia ossificans pro- 
gressiva. New Eng. J. Med. 335: 555- 561, 1996. ; and 

[4708] Connor, J. M. : Fibrodysplasia ossificans progressiva: 

lessons from rare maladies. (Editorial) New Eng. J. Med. 



335: 591- 593, 1996. 

[4709] Further studies establishing the function and utilities of 
BMP4 are found in John Hopkins OMIM database record ID 
112262, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Bone morphogenetic 
protein receptor, type ii (serine/threonine kinase) (BMPR2, 
Accession NP_001195.2) is another GAM47 target gene, 
herein designated TARGET GENE. BMPR2 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by BMPR2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BMPR2 BINDING SITE, designated SEQ ID: 14836, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4710] Another function of GAM47 is therefore inhibition of Bone 
morphogenetic protein receptor, type ii (serine/threonine 
kinase) (BMPR2, Accession NP_001195.2) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with BMPR2. 

t 471 1 ] BOCT (Accession NP.065 105.2) is another GAM47 target 



gene, herein designated TARGET GENE. BOCT BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by BOCT, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of BOCT BINDING SITE, designated SEQ ID: 18592, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[4712] Another function of GAM47 is therefore inhibition of BOCT 
(Accession NP.065 105.2) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BOCT. 

[4713] Block of proliferation 1 (BOP1, Accession NP_056016.1) is 
another GAM47 target gene, herein designated TARGET 
GENE. BOP1 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by BOP1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of BOP1 BINDING SITE, designated SEQ ID:13557, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 



[4714] Another function of GAM47 is therefore inhibition of Block 
of proliferation 1 (BOP1, Accession NP_056016.1) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with BOP1. 

[4715] Bromodomain containing 2 (BRD2, Accession 

NP_005095.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. BRD2 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by BRD2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BRD2 BINDING SITE, designated 
SEQ ID:2747, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4716] Another function of GAM47 is therefore inhibition of Bro- 
modomain containing 2 (BRD2, Accession NP_005095.1) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BRD2. 

t 4717 ] Basic transcription factor 3 (BTF3, Accession 

NP_001198.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. BTF3 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by BTF3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BTF3 BINDING SITE, designated 
SEQ ID: 14803, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4718] Another function of GAM47 is therefore inhibition of Basic 
transcription factor 3 (BTF3, Accession NP_001198.2) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BTF3. 

[4719] BXDC1 (Accession XP.166303.1) is another GAM47 target 
gene, herein designated TARGET GENE. BXDC1 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by BXDC1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of BXDC1 BIND- 
ING SITE, designated SEQ ID:577, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[4720] Another function of GAM47 is therefore inhibition of 



BXDC1 (Accession XP_166303.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BXDC1. 

[4721] Chromosome 11 open reading frame 9 (Cllorf9, Acces- 
sion NP_037411.1) is another GAM47 target gene, herein 
designated TARGET GENE. Cllorf9 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by Cllorf9, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of Cllorf9 BIND- 
ING SITE, designated SEQ ID:5599, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[4722] Another function of GAM47 is therefore inhibition of 

Chromosome 11 open reading frame 9 (Cllorf9, Acces- 
sion NP_037411.1) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Cllorf9. 

[ 472 3] C14orfl30 (Accession NP.060578.2) is another GAM47 
target gene, herein designated TARGET GENE. C14orfl30 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 



by C14orfl30, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C14orfl30 BINDING SITE, desig- 
nated SEQ ID:9006, to the nucleotide sequence of GAM47 
RNA, herein designated GAM RNA, also designated SEQ 
ID:269. 

[4724] Another function of GAM47 is therefore inhibition of 

C14orfl30 (Accession NP_060578.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
C14orfl30. 

[4725] G14orfl32 (Accession NP.064600.1) is another GAM47 
target gene, herein designated TARGET GENE. C14orfl32 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by C14orfl32, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orfl32 BINDING SITE, designated SEQ ID:3922, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4726] Another function of GAM47 is therefore inhibition of 



C14orfl32 (Accession NP_064600.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
C14orfl32. 

[4727] ci4orfl37 (Accession NP_075601.1) is another GAM47 
target gene, herein designated TARGET GENE. C14orfl37 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by C14orfl37, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orfl37 BINDING SITE, designated SEQ ID:8260, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4728] Another function of GAM47 is therefore inhibition of 

C14orfl37 (Accession NP_075601.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
C14orfl37. 

t 472 9] C14orf56 (Accession XP_027244.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. C14orf56 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by C14orf56, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orf56 BINDING SITE, designated SEQ ID:529, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4730] Another function of GAM47 is therefore inhibition of 

C14orf56 (Accession XP.027244.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C14orf56. 

t 4731 ] Chromosome 1 open reading frame 34 (Clorf34, Acces- 
sion XP_027172.1) is another GAM47 target gene, herein 
designated TARGET GENE. Clorf34 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by Clorf34, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of Clorf34 BIND- 
ING SITE, designated SEQ ID:6254, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[4732] Another function of GAM47 is therefore inhibition of 

Chromosome 1 open reading frame 34 (Clorf34, Acces- 



sion XP_027172.1) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorf34. 

[4733] Chromosome 1 open reading frame 6 (Clorf6, Accession 
NP_064516.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. Clorf6 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by Clorf6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of Clorf6 BINDING SITE, designated 
SEQ ID:8781, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4734] Another function of GAM47 is therefore inhibition of 

Chromosome 1 open reading frame 6 (Clorf6, Accession 
NP_064516.1), a gene which may link ataxin- 1 with the 
chaperone and ubiquitin/proteasome pathways . Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with Clorf6. 

[4735] The function of Clorf6 has been established by previous 
studies. By a yeast 2- hybrid screen of an adult human 
brain cDNA library, Davidson et al. (2000) isolated cDNA 



clones which they used to assemble a complete cDNA en- 
coding the 601- amino acid ataxin- 1 ubiquitin- like in- 
teracting protein (A1U). Sequence comparison revealed 
that A1U contains an N- terminal ubiquitin- like region, 
placing it within a large family of similar proteins. In addi- 
tion, A1U shows substantial homology to human UBQLN2 
(OMIM Ref. No. 300264), a protein that binds the ATPase 
domain of the HSP70- like STCH protein (OMIM Ref. No. 
601100). Expression analyses demonstrated that A1U 
mRNA is widely expressed as a 4.0- kb transcript and is 
present in Purkinje cells, the primary site of spinocerebel- 
lar ataxia- 1 (SCA1; 164400) cerebellar pathology. The 
A1U protein localized to the nucleus and cytoplasm of 
transfected COS- 1 cells. Sequences important for the 
transport of A1U into the nucleus appeared to lie within 
the C terminus. In the nucleus, A1U colocalized with mu- 
tant ataxin- 1 (ATX1; 601556), further demonstrating that 
A1U interacts with ataxin- 1. Davidson et al. (2000) sug- 
gested that A1U may link ataxin- 1 with the chaperone 
and ubiquitin/proteasome pathways and that ataxin- 1 
may function in the formation and regulation of multi- 
meric protein complexes within the nucleus. 

[4736] 



[4737] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4738] Davidson, J. D.; Riley, B.; Burright, E.N.; Duvick, LA.; 

Zoghbi, H.Y.; Orr, H. T. : Identification and characteriza- 
tion of an ataxin- 1- interacting protein: AlUp, a ubiqui- 
tin- like nuclear protein. Hum. Molec. Genet. 9: 2305- 
2312, 2000. ; and 

[4739] Fogli, A.; Giglio, S.; Arrigo, G.; Lo Nigro, C.; Zollo, M.; Vig- 
giano, L; Rocchi, M.; Archidiacono, N.; Zuffardi, O.; Car- 
rozzo, R. : Identification of two paralogous regions map- 
ping to. 

[4740] Further studies establishing the function and utilities of 
Clorf6 are found in John Hopkins OMIM database record 
ID 605440, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Complement 
component 1, q subcomponent, receptor 1 (C1QR1, Ac- 
cession NP_036204.1) is another GAM47 target gene, 
herein designated TARGET GENE. C1QR1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by C1QR1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of C1QR1 BINDING 
SITE, designated SEQ ID:8931, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[4741] Another function of GAM47 is therefore inhibition of 

Complement component 1, q subcomponent, receptor 1 
(C1QR1, Accession NP_036204.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C1QR1. 

[4742] ciq anc | tumor necrosis factor related protein 6 

(C1QTNF6, Accession NP_114116.2) is another GAM47 
target gene, herein designated TARGET GENE. C1QTNF6 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by C1QTNF6, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C1QTNF6 BINDING SITE, designated SEQ ID:621, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4743] Another function of GAM47 is therefore inhibition of Clq 
and tumor necrosis factor related protein 6 (C1QTNF6, 
Accession NP_114116.2) .Accordingly, utilities of GAM47 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C1QTNF6. 

[4744] Chromosome 20 open reading frame 110 (C20orfll0, Ac- 
cession XP.086728.2) is another CAM47 target gene, 
herein designated TARGET GENE. C20orfll0 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C20orfll0, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfll0 
BINDING SITE, designated SEQ ID:4643, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[4745] Another function of GAM47 is therefore inhibition of 

Chromosome 20 open reading frame 110 (C20orfll0, Ac- 
cession XP_086728.2) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C20orfll0. 

[4746] Chromosome 20 open reading frame 150 (C20orfl50, Ac- 
cession XP_037265.1) is another GAM47 target gene, 
herein designated TARGET GENE. C20orfl50 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C20orfl50, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl50 
BINDING SITE, designated SEQ ID:12630, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[4747] Another function of GAM47 is therefore inhibition of 

Chromosome 20 open reading frame 150 (C20orfl50, Ac- 
cession XP_037265.1) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C20orfl50. 

[4748] Chromosome 20 open reading frame 177 (C20orfl77, Ac- 
cession XP_290955.1) is another GAM47 target gene, 
herein designated TARGET GENE. C20orfl77 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C20orfl77, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl77 
BINDING SITE, designated SEQ ID:893, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[4749] Another function of GAM47 is therefore inhibition of 



Chromosome 20 open reading frame 177 (C20orfl77, Ac- 
cession XP_290955.1) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C20orfl77. 

[4750] Chromosome 20 open reading frame 29 (C20orf29, Ac- 
cession NP_060817.1) is another GAM47 target gene, 
herein designated TARGET GENE. C20orf29 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C20orf29, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orf29 
BINDING SITE, designated SEQ ID:13011, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[4751] Another function of GAM47 is therefore inhibition of 

Chromosome 20 open reading frame 29 (C20orf29, Ac- 
cession NP_060817.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orf29. 

[4752] Chromosome 20 open reading frame 9 (C20orf9, Acces- 
sion NP_057088.1) is another GAM47 target gene, herein 
designated TARGET GENE. C20orf9 BINDING SITE is a tar- 



get binding site found in the 3^ untranslated region of 
mRNA encoded by C20orf9, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C20orf9 BIND- 
ING SITE, designated SEQ ID:4613, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[4753] Another function of GAM47 is therefore inhibition of 

Chromosome 20 open reading frame 9 (C20orf9, Acces- 
sion NP_057088.1) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C20orf9. 

[4754] Chromosome 21 open reading frame 85 (C21orf85, Ac- 
cession NP_715634.1) is another GAM47 target gene, 
herein designated TARGET GENE. C21orf85 BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by C21orf85, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C21orf85 
BINDING SITE, designated SEQ ID:3085, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 



also designated SEQ ID:269. 

[4755] Another function of GAM47 is therefore inhibition of 

Chromosome 21 open reading frame 85 (C21orf85, Ac- 
cession NP_715634.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C21orf85. 

[4756] Chromosome 21 open reading frame 88 (C21orf88, Ac- 
cession NP_715635.1) is another GAM47 target gene, 
herein designated TARGET GENE. C21orf88 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C21orf88, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C21orf88 
BINDING SITE, designated SEQ ID:7197, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[4757] Another function of GAM47 is therefore inhibition of 

Chromosome 21 open reading frame 88 (C21orf88, Ac- 
cession NP_715635.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C21orf88. 

[4758] Chromosome 5 open reading frame 7 (C5orf7, Accession 



NP_057688.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. C5orf7 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by C5orf7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of C5orf7 BINDING SITE, designated 
SEQ ID: 13501, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4759] Another function of GAM47 is therefore inhibition of 

Chromosome 5 open reading frame 7 (C5orf7, Accession 
NP_057688.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C5orf7. 

[4760] Chromosome 6 open reading frame 33 (C6orf33, Acces- 
sion NP_588608.1) is another GAM47 target gene, herein 
designated TARGET GENE. C6orf33 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by C6orf33, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C6orf33 BIND- 
ING SITE, designated SEQ ID:14931, to the nucleotide se- 



quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[4761] Another function of GAM47 is therefore inhibition of 

Chromosome 6 open reading frame 33 (C6orf33, Acces- 
sion NP_588608.1) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C6orf33. 

[4762] C6orf50 (Accession XP_166460.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. C6orf50 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by C6orf50, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of C6orf50 
BINDING SITE, designated SEQ ID:3566, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[4763] Another function of GAM47 is therefore inhibition of 

C6orf50 (Accession XP.166460.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C6orf50. 

[4764] C6orf67 (Accession NP_060717.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. C6orf67 BIND- 



ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by C6orf67, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of C6orf67 
BINDING SITE, designated SEQ ID:10872, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[4765] Another function of GAM47 is therefore inhibition of 

C6orf67 (Accession NP.060717.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C6orf67. 

[4766] Carbonic anhydrase x (CA10, Accession NP_064563.1) is 
another GAM47 target gene, herein designated TARGET 
GENE. CA10 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by CA10, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CA10 BINDING SITE, designated SEQID:9177, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[4767] Another function of GAM47 is therefore inhibition of Car- 



bonic anhydrase x (CA10, Accession NP_064563.1) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CA10. 

[4768] Chaperone, abcl activity of bcl complex like (s. pombe) 

(CABC1, Accession NP.064632.1) is another GAM47 target 
gene, herein designated TARGET GENE. CABC1 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by CABC1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CABC1 BIND- 
ING SITE, designated SEQ ID:2169, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[4769] Another function of GAM47 is therefore inhibition of 

Chaperone, abcl activity of bcl complex like (s. pombe) 
(CABC1, Accession NP_064632.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CABC1. 

t 477 °] Calcium channel, voltage-dependent, gamma subunit 4 

(CACNG4, Accession NP_055220.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. CACNG4 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by CACNG4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CACNG4 BINDING SITE, designated SEQ ID:9768, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4771] Another function of GAM47 is therefore inhibition of Cal- 
cium channel, voltage-dependent, gamma subunit 4 
(CACNG4, Accession NP.055220.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CACNG4. 

t 4772 ] Calneuron 1 (CALN1, Accession NP.113656.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
CALN1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by CALN1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CALN1 BINDING SITE, designated SEQ ID:9427, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 



[4773] Another function of GAM47 is therefore inhibition of Cal- 
neuron 1 (CALN1, Accession NP_113656.1) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CALN1. 

[4774] Calcium/calmodulin-dependent protein kinase kinase 2, 
beta (CAMKK2, Accession NP_705720.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
CAMKK2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CAMKK2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CAMKK2 BINDING SITE, des- 
ignated SEQ ID: 10400, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4775] Another function of GAM47 is therefore inhibition of Cal- 
cium/calmodulin-dependent protein kinase kinase 2, beta 
(CAMKK2, Accession NP_705720.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAMKK2. 

[4776] Calcium/calmodulin-dependent protein kinase kinase 2, 



beta (CAMKK2, Accession NP_006540.3) is another 
GAM47 target gene, herein designated TARGET GENE. 
CAMKK2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CAMKK2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CAMKK2 BINDING SITE, des- 
ignated SEQ ID: 10400, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4777] Another function of GAM47 is therefore inhibition of Cal- 
cium/calmodulin-dependent protein kinase kinase 2, beta 
(CAMKK2, Accession NP_006540.3) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAMKK2. 

[4778] Calcium/calmodulin-dependent protein kinase kinase 2, 
beta (CAMKK2, Accession NP_757380.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
CAMKK2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CAMKK2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CAMKK2 BINDING SITE, des- 
ignated SEQ ID: 10400, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4779] Another function of GAM47 is therefore inhibition of Cal- 
cium/calmodulin-dependent protein kinase kinase 2, beta 
(CAMKK2, Accession NP.757380.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAMKK2. 

[4780] Calcium/calmodulin-dependent protein kinase kinase 2, 
beta (CAMKK2, Accession NP.705719.2) is another 
GAM47 target gene, herein designated TARGET GENE. 
CAMKK2 BINDING SITE is a target binding site found in the 
3^ untranslated region of multiple transcripts of mRNA 
encoded by CAMKK2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CAMKK2 BINDING SITE, des- 
ignated SEQ ID: 10400, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4781] Another function of GAM47 is therefore inhibition of Cal- 



cium/calmodulin-dependent protein kinase kinase 2, beta 
(CAMKK2, Accession NP.705719.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAMKK2. 
[4782] Calcium/calmodulin-dependent protein kinase kinase 2, 
beta (CAMKK2, Accession NP_757365.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
CAMKK2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CAMKK2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CAMKK2 BINDING SITE, des- 
ignated SEQ ID: 10400, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4783] Another function of GAM47 is therefore inhibition of Cal- 
cium/calmodulin-dependent protein kinase kinase 2, beta 
(CAMKK2, Accession NP_757365.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAMKK2. 

[4784] Capping protein (actin filament), gelsolin-like (CAPG, Ac- 
cession NP_001738.1) is another GAM47 target gene, 



herein designated TARGET GENE. CAPG BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by CAPG, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CAPG BINDING SITE, 
designated SEQ ID:15413, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4785] Another function of GAM47 is therefore inhibition of Cap- 
ping protein (actin filament), gelsolin-like (CAPG, Acces- 
sion NP_001738.1), a gene which reis a macrophage cap- 
ping protein which versibly blocks the barbed ends of 
actin filaments but does not sever preformed actin fila- 
ments. Accordingly, utilities of GAM47 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CAPG. 

[4786] The function of CAPG has been established by previous 
studies. For a nonmuscle cell to change shape during 
movement, the actin filament network in the cell periphery 
must undergo a marked reorganization. The gelsolin fam- 
ily of proteins profoundly affects the architecture of actin 
filaments, rapidly modulating the actin structures in re- 



sponse to external stimuli. These proteins are able to 
sever, nucleate, and/or cap actin filaments in a Ca(2+)- 
and phosphoinositide- regulated manner. Gelsolin (GSN; 
137350), the founding member of the family, is found in 
nearly all cells. Villin (VIL1; 193040) has a slightly higher 
molecular weight than gelsolin and a very restricted tissue 
distribution, being found only in intestinal microvilli and 
renal tubular epithelial cells. Southwick and DiNubile 
(1986) found another mammalian member of the gelsolin 
family. This protein, first purified from rabbit alveolar 
macrophages, was named macrophage capping protein. 
The protein was subsequently renamed Cap C (gene sym- 
bol CAPG). 'Cap' was chosen because unlike other mem- 
bers of the gelsolin/villin family, this protein caps the 
barbed ends of actin filaments but does not sever them. 
'G' was included in the name because the derived amino 
acid sequence of Cap G most closely resembles gelsolin, 
possessing 49% identity with its amino terminal half. 
Dabiri et al. (1992) cloned and sequenced the human 
cDNA for CAPG. The CAPG gene is 16.6 kb long and con- 
tains 10 exons and 9 introns. By PCR analysis of somatic 
cell hybrid DNAs and fluorescence in situ hybridization, 
Mishra et al. (1994) found that the CAPG gene is located 



on the proximal part of the long arm of chromosome 2. 



[4787] 

[4788] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 47 89] Southwick, F. S.; DiNubile, M.J. : Rabbit alveolar 

macrophages contain a Ca(2+)- sensitive, 41,000- Dalton 
protein which reversibly blocks the 'barbed' ends of actin 
filaments but does not sever them. J. Biol. Chem. 261: 
14191- 14195, 1986. ; and 

[4790] Mishra, V. S.; Henske, E. P.; Kwiatkowski, D. J.; Southwick, 
F. S. : The human actin- regulatory protein cap C: gene 
structure and chromosome location. Genomics 23: 560- 
565, 1994. 

[4791] Further studies establishing the function and utilities of 
CAPG are found in John Hopkins OMIM database record ID 
153615, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cerebellin 1 precur- 
sor (CBLN1, Accession NP_004343.1) is another GAM47 
target gene, herein designated TARGET GENE. CBLN1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by CBLN1, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CBLN1 BINDING SITE, designated SEQ ID:10839, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[4792] Another function of GAM47 is therefore inhibition of 

Cerebellin 1 precursor (CBLN1, Accession NP_004343.1) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CBLN1. 

[4793] Chemokine (c-c motif) ligand 2 (CCL2, Accession 

NP.002973.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. CCL2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CCL2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CCL2 BINDING SITE, designated 
SEQ ID: 10130, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4794] Another function of GAM47 is therefore inhibition of 
Chemokine (c-c motif) ligand 2 (CCL2, Accession 
NP_002973.1) . Accordingly, utilities of GAM47 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CCL2. 

[ 47 95] Cyclin d2 (CCND2, Accession NP_001750.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
CCND2 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by CCND2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CCND2 BINDING SITE, designated SEQ ID: 18032, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4796] Another function of GAM47 is therefore inhibition of Cy- 
clin d2 (CCND2, Accession NP_001750.1), a gene which is 
essential for the control of the cell cycle at the gl/s (start) 
transition. Accordingly, utilities of GAM47 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with CCND2. 

[4797] The function of CCND2 has been established by previous 
studies. Inaba et al. (1992) used murine cDNA clones for 3 
cyclin D genes that are normally expressed during the Gl 
phase of the cell cycle to clone the cognate human genes. 
By analysis of somatic cell hybrids containing different 



human chromosomes and by fluorescence in situ hy- 
bridization, they assigned the gene for cyclin D2 (CCND2) 
to 12pl3. (Since the CCND1 gene (OMIM Ref. No. 168461) 
is on llql3, this may be another bit of evidence of the 
homology of chromosomes 11 and 12.) Xiong et al. (1992) 
reported the cloning of the CCND2 gene and its assign- 
ment to 12pl3 by fluorescence in situ hybridization. A 
pseudogene of CCND2 was mapped to llql3 by Inaba et 
al. (1992). Kim et al. (2000) used Ccndl- and Ccnd2- de- 
ficient mice to investigate the role of cyclins in Schwann 
cell growth. They concluded that neither Ccndl nor Ccnd2 
is specifically required for the initial growth and matura- 
tion of Schwann cells during mouse development (see 
OMIM Ref. No. CCND1; 168461). 

[4798] 

[4799] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4800] inaba, T.; Matsushime, H.; Valentine, M.; Roussel, M. F.; 
Sherr, C. J.; Look, A. T. : Genomic organization, chromo- 
somal localization, and independent expression of human 
cyclin D genes. Genomics 13: 565- 574, 1992. ; and 

[4801] Kim, H. A.; Pomeroy, S. L; Whoriskey, W.; Pawlitzky, I.; 



Benowitz, L. I.; Sicinski, P.; Stiles, C. D.; Roberts, T. M. : A 
developmental ly regulated switch directs regenerative 
growth o. 

[4802] Further studies establishing the function and utilities of 
CCND2 are found in John Hopkins OMIM database record 
ID 123833, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cyclin el 
(CCNE1, Accession NP.001229.1) is another GAM47 target 
gene, herein designated TARGET GENE. CCNE1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
CCNE1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CCNE1 BINDING SITE, designated 
SEQ ID: 11860, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4803] Another function of GAM47 is therefore inhibition of Cy- 
clin el (CCNE1, Accession NP_001229.1) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CCNE1. 

[4804] cyclin el (CCNE1, Accession NP_476530.1) is another 



GAM47 target gene, herein designated TARGET GENE. 
CCNE1 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CCNE1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CCNE1 BINDING SITE, designated 
SEQ ID: 11860, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 
[4805] Another function of GAM47 is therefore inhibition of Cy- 
clin el (CCNE1, Accession NP_476530.1) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CCNE1. 

[4806] Chemokine (c-c motif) receptor 7 (CCR7, Accession 

NP_001829.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. CCR7 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CCR7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CCR7 BINDING SITE, designated 
SEQ ID: 13600, to the nucleotide sequence of GAM47 RNA, 



herein designated GAM RNA, also designated SEQ ID:269. 

[4807] Another function of GAM47 is therefore inhibition of 
Chemokine (c-c motif) receptor 7 (CCR7, Accession 
NP_001829.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CCR7. 

t 4808 ] Cdc42 effector protein (rho gtpase binding) 5 (CDC42EP5, 
Accession NP.659494.2) is another GAM47 target gene, 
herein designated TARGET GENE. CDC42EP5 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by CDC42EP5, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CDC42EP5 
BINDING SITE, designated SEQ ID:18102, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[4809] Another function of GAM47 is therefore inhibition of 

Cdc42 effector protein (rho gtpase binding) 5 (CDC42EP5, 
Accession NP.659494.2) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CDC42EP5. 

[4810] Cadherin 1, type 1, e-cadherin (epithelial) (CDH1, Acces- 



sion NP_004351.1) is another GAM47 target gene, herein 
designated TARGET GENE. CDH1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CDH1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CDH1 BINDING SITE, designated 
SEQ ID:6768, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[481 1] Another function of GAM47 is therefore inhibition of Cad- 
herin 1, type 1, e-cadherin (epithelial) (CDH1, Accession 
NP.004351.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CDH1. 

[4812] Glycoprotein hormones, alpha polypeptide (CGA, Acces- 
sion NP_000726.1) is another GAM47 target gene, herein 
designated TARGET GENE. CGA BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CGA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CGA BINDING SITE, designated 
SEQ ID:4642, to the nucleotide sequence of GAM47 RNA, 



herein designated GAM RNA, also designated SEQ ID:269. 

[4813] Another function of GAM47 is therefore inhibition of Gly- 
coprotein hormones, alpha polypeptide (CGA, Accession 
NP_000726.1), a gene which is a precursor of the alpha 
subunit of chorionic gonadotropin hormone, and there- 
fore may be associated with Secondary infertility . Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of Secondary infertility ., and of other diseases 
and clinical conditions associated with CGA. 

[4814] The function of CGA has been established by previous 
studies. By in situ hybridization, Trent (1982) concluded 
that chromosome 18 carries the (an) HCG locus. That the 
alpha subunit of all 4 glycoprotein hormones is coded by 
a single gene was demonstrated by Fiddes and Goodman 
(1981) and Boothby et al. (1981). The 5- prime untrans- 
lated portion bears sequence homology to the corre- 
sponding part of the growth hormone gene. By use of re- 
striction probes in human- rodent hybrids, Naylor et al. 
(1983) assigned the alpha subunit to chromosome 6 and 
the beta subunit to chromosome 19. Special attention was 
paid to the exclusion of chromosomes 10 and 18 as sites 
of these genes. CGA mapped to the 6ql2- 6q21 region. 
The alpha and beta genes are on mouse chromosomes 4 



and 7, respectively. Mouse 7 carries 2 other homologs of 
human 19: Pep- 7 and Gpi (homologous to PEPD and GPI). 
Hardin et al. (1983), by Southern blot analysis of DNA 
from somatic cell hybrids and by in situ hybridization, 
concluded that the alpha- HCG gene is on chromosome 
18 (pll). A full- length cDNA probe for the alpha subunit 
was used in these studies. The reason for the discrepancy 
with the studies that place the alpha subunit on chromo- 
some 6 is unknown. Hoshina et al. (1984) found at least 2 
polymorphic sites in its 3- prime flanking region detected 
by restriction enzymes Hindlll and EcoRI. In family studies, 
as expected, only a paternal genetic contribution was 
found in most hydatidiform moles. However, one uncom- 
mon pattern of DNA polymorphism, homozygosity for ab- 
sent EcoRI site and presence of the Hindlll site, predomi- 
nated in choriocarcinoma. Thus, the authors suggested 
that moles with this uncommon pattern are particularly 
prone to development of choriocarcinoma. Amato et al. 
(2002) reported a patient with a 9- year history of sec- 
ondary infertility due to an anti- CG autoantibody. Al- 
though she had regular menstrual cycles, had conceived 
spontaneously, and had good hormonal and follicular re- 
sponses to gonadotropic stimulation regimens during the 



in vitro fertilization workup, she presented with apparent 
recurrent pregnancy loss associated with prolonged raised 
CG levels. She was found to have specific, low- affinity, 
but high- capacity anti- CG antibody. Crossreaction with 
recombinant FSH, recombinant LH, CG- alpha, and CG- 
beta was low. In addition, heat- inactivated serum and the 
affinity- purified IgG were shown to inhibit the action of 
CG in an in vitro bioassay. The authors concluded that the 
persisting titer of the antibody was responsible for the 
patient's infertility. 

[4815] 

[4816] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4817] Amato, F.; Warnes, G. M.; Kirby, C. A.; Norman, R.J. : In- 
fertility caused by hCG autoantibody. J. Clin. Endocr. 
Metab. 87: 993- 997, 2002. ; and 

[4818] Fiddes, J. C; Goodman, H. M. : The gene encoding the 
common alpha subunit of the four human glycoprotein 
hormones. J. Molec. Appl. Genet. 1: 3- 18, 1981. 

[4819] Further studies establishing the function and utilities of 
CGA are found in John Hopkins OMIM database record ID 
118850, and in cited publications listed in Table 5, which 



are hereby incorporated by reference.CGI-115 (Accession 
NP_057136.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. CGI-115 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CGI-115, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CGI-115 BINDING SITE, des- 
ignated SEQ ID:5086, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4820] Another function of GAM47 is therefore inhibition of CGI- 
115 (Accession NP_057136.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CGI-115. 

[48 21 ] CGI-30 (Accession NP_057042.1) is another GAM47 target 
gene, herein designated TARGET GENE. CGI-30 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by CGI-30, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CGI-30 BIND- 
ING SITE, designated SEQ ID:4236, to the nucleotide se- 



quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[4822] Another function of GAM47 is therefore inhibition of CGI- 
30 (Accession NP_057042.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CGI-30. 

[4823] choline kinase-like (CHKL, Accession NP_689466.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. CHKL BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by CHKL, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CHKL BINDING SITE, 
designated SEQ ID:4091, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4824] Another function of GAM47 is therefore inhibition of 

Choline kinase-like (CHKL, Accession NP_689466.1) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CHKL. 

[4825] chromatin accessibility complex 1 (CHRAC1, Accession 



NP_059140.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. CHRAC1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CHRAC1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CHRAC1 BINDING SITE, des- 
ignated SEQ ID: 15944, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4826] Another function of GAM47 is therefore inhibition of 
Chromatin accessibility complex 1 (CHRAC1, Accession 
NP.059140.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CHRAC1. 

[4827] Cytokine inducible sh2-containing protein (CISH, Acces- 
sion NP_659508.1) is another GAM47 target gene, herein 
designated TARGET GENE. CISH BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CISH, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CISH 



BINDING SITE, designated SEQ ID:1811, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[4828] Another function of GAM47 is therefore inhibition of Cy- 
tokine inducible sh2-containing protein (CISH, Accession 
NP_659508.1), a gene which intervenes in the negative 
regulation of cytokines. Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CISH. 

[4829] The function of CISH has been established by previous 
studies. As part of the search for immediate- early cy- 
tokine- responsive genes, Yoshimura et al. (1995) cloned 
murine Cish, which was shown to have a growth inhibitory 
function. Cis, the protein product of Cish, has a Src ho- 
mology 2 (SH2) domain in the middle of its sole structural 
motif. Tight linkage of Cish to the Gnai2 gene (OMIM Ref. 
No. 139360) on mouse chromosome 9, a region syntenic 
to human 3p21, prompted Uchida et al. (1997) to isolate a 
human CISH cDNA and map the gene to 3p21.3 by fluo- 
rescence in situ hybridization. Northern blot analysis 
showed expression of CISH as a 2- kb transcript in vari- 
ous epithelial tissues, including lung and kidney, which 
develop tumors frequently exhibiting 3p21.3 deletions. 



The CISH gene contains 2 introns, about 3 kb and 0.4 kb 
in size, and has 3 repeats of the pentameric mRNA desta- 
bilization signal, ATTTA, in its 3- prime untranslated re- 
gion. The CIS protein consists of 258 amino acids. 

[4830] 

[4831] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4832] Uchida, K.; Yoshimura, A.; Inazawa, J.; Yanagisawa, K.; Os- 
ada, H.; Masuda, A.; Saito, T.; Takahashi, T.; Miyajima, A.; 
Takahashi, T. : Molecular cloning of CISH, chromosome 
assignment to 3p21.3, and analysis of expression in fetal 
and adult tissues. Cytogenet. Cell Genet. 78: 209- 212, 
1997. ; and 

[4833] Yoshimura, A.; Ohkubo, T.; Kiguchi, T.; Jenkins, N. A.; 
Gilbert, D. J.; Copeland, N. G.; Hara, T.; Miyajima, A. : A 
novel cytokine- inducible gene CIS, encodes an SH2- con- 
taining protein. 

[4834] Further studies establishing the function and utilities of 
CISH are found in John Hopkins OMIM database record ID 
602441, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cytokine inducible 
sh2-containing protein (CISH, Accession NP_037456.4) is 



another GAM47 target gene, herein designated TARGET 
GENE. CISH BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by CISH, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CISH BINDING SITE, desig- 
nated SEQ ID:1811, to the nucleotide sequence of GAM47 
RNA, herein designated GAM RNA, also designated SEQ 
ID:269. 

[4835] Another function of GAM47 is therefore inhibition of Cy- 
tokine inducible sh2-containing protein (CISH, Accession 
NP_037456.4), a gene which intervenes in the negative 
regulation of cytokines. Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CISH. 

[4836] The function of CISH has been established by previous 
studies. As part of the search for immediate- early cy- 
tokine- responsive genes, Yoshimura et al. (1995) cloned 
murine Cish, which was shown to have a growth inhibitory 
function. Cis, the protein product of Cish, has a Src ho- 
mology 2 (SH2) domain in the middle of its sole structural 
motif. Tight linkage of Cish to the Gnai2 gene (OMIM Ref. 



No. 139360) on mouse chromosome 9, a region syntenic 
to human 3p21, prompted Uchida et al. (1997) to isolate a 
human CISH cDNA and map the gene to 3p21.3 by fluo- 
rescence in situ hybridization. Northern blot analysis 
showed expression of CISH as a 2- kb transcript in vari- 
ous epithelial tissues, including lung and kidney, which 
develop tumors frequently exhibiting 3p21.3 deletions. 
The CISH gene contains 2 introns, about 3 kb and 0.4 kb 
in size, and has 3 repeats of the pentameric mRNA desta- 
bilization signal, ATTTA, in its 3- prime untranslated re- 
gion. The CIS protein consists of 258 amino acids. 

[4837] 

[4838] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4839] Uchida, K.; Yoshimura, A.; Inazawa, J.; Yanagisawa, K.; Os- 
ada, H.; Masuda, A.; Saito, T.; Takahashi, T.; Miyajima, A.; 
Takahashi, T. : Molecular cloning of CISH, chromosome 
assignment to 3p21.3, and analysis of expression in fetal 
and adult tissues. Cytogenet. Cell Genet. 78: 209- 212, 
1997. ; and 

[4840] Yoshimura, A.; Ohkubo, T.; Kiguchi, T.; Jenkins, N. A.; 
Gilbert, D. J.; Copeland, N. G.; Hara, T.; Miyajima, A. : A 



novel cytokine- inducible gene CIS, encodes an SH2- con- 
taining protein. 

[4841] Further studies establishing the function and utilities of 
CISH are found in John Hopkins OMIM database record ID 
602441, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Citron 
(rho-interacting, serine/threonine kinase 21) (CIT, Acces- 
sion XP.045786.2) is another GAM47 target gene, herein 
designated TARGET GENE. CIT BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CIT, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CIT BINDING SITE, designated 
SEQ ID:9863, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4842] Another function of GAM47 is therefore inhibition of Cit- 
ron (rho-interacting, serine/threonine kinase 21) (CIT, Ac- 
cession XP_045786.2), a gene which is increased several- 
fold by coexpression of constitutively active Rho . Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CIT. 



[4843] The function of CIT has been established by previous 
studies. Activated Rho GTPases (see OMIM Ref. No. 
602924) trigger distinctive kinase cascades. In particular, 
ROCK (see OMIM Ref. No. ROCK1, 601702) binds to Rho, 
and its kinase activity is moderately stimulated by this as- 
sociation. The citron molecule (Madaule et al., 1995), a 
specific interactor of Rho and Rac (see OMIM Ref. No. 
602048), shares a significant degree of structural homol- 
ogy with ROCK; however, its lack of a kinase domain 
raised the question of its biologic function. By PCR of a 
mouse primary keratinocyte cDNA library, Di Cunto et al. 
(1998) identified a novel serine/threonine kinase, CRIK 
(citron Rho- interacting kinase), belonging to the my- 
otonic dystrophy kinase (see OMIM Ref. No. 605377) fam- 
ily. CRIK can be expressed as at least 2 isoforms, one of 
which encompasses the previously reported form of citron 
in almost its entirety. The long form of CRIK is a 240- kD 
protein in which the kinase domain is followed by the se- 
quence of citron. The short form, CRIK- SK (short kinase), 
is an approximately 54- kD protein that consists mostly of 
the kinase domain. CRIK and CRIK- SK proteins are capa- 
ble of phosphorylating exogenous substrates as well as of 
autophosphorylation, when tested by in vitro kinase as- 



says after expression into COS- 7 cells. CRIK kinase activ- 
ity is increased several- fold by coexpression of constitu- 
tively active Rho, while active Rac has more limited effects. 
Kinase activity of the endogenous CRIK is indicated by in 
vitro kinase assays after immunoprecipitation with anti- 
bodies recognizing the citron moiety of the protein. When 
expressed in keratinocytes, full- length CRIK, but not 
CRIK- SK, localizes into corpuscular cytoplasmic struc- 
tures and elicits recruitment of actin into these structures. 
The previously reported Rho- associated kinases ROCK1 
and ROCK2 (OMIM Ref. No. 604002) are ubiquitously ex- 
pressed. Northern blot analysis of mouse tissues revealed 
a restricted pattern of expression limited to keratinocytes, 
brain, spleen, lung, kidney, and an especially strong signal 
in testis. No expression was detectable in heart, liver, or 
skeletal muscle. The CRIK protein contains a kinase do- 
main, a coiled- coil domain, a leucine- rich domain, a 
Rho- Rac binding domain, a zinc finger region, a pleck- 
strin homology domain, and a putative SH3- binding do- 
main. Di Cunto et al. (1998) reported cloning the human 
homolog of the CRIK kinase domain. They stated that the 
human homolog of citron is contained within a PAC clone 
(GenBank AC002563) mapping to chromosome 12q. 



[4844] Animal model experiments lend further support to the 

function of CIT. Di Cunto et al. (2000) generated mice de- 
ficient in citron kinase by targeted disruption. Citron- K - 
/- mice grow at slower rates, are severely ataxic, and die 
before adulthood as a consequence of fatal seizures. Their 
brains display defective neurogenesis, with dramatic de- 
pletion of microneurons in the olfactory bulb, hippocam- 
pus, and cerebellum. These abnormalities arise during de- 
velopment of the central nervous system due to altered 
cytokinesis and massive apoptosis. Di Cunto et al. (2000) 
concluded that citron- K is essential for cytokinesis in 
vivo, in specific neuronal precursors only. Moreover, they 
suggested a novel molecular mechanism for a subset of 
human malformation syndromes of the central nervous 
system. 

[4845] it is appreciated that the abovementioned animal model 
for CIT is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[4846] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4847] Di Cunto, F.; Imarisio, S.; Hirsch, E.; Broccoli, V.; Bulfone, 



A.; Migheli, A.; Atzori, C; Turco, E.; Triolo, R.; Dotto, G. P.; 
Silengo, L; Altruda, F. : Defective neurogenesis in citron 
kinase knockout mice by altered cytokinesis and massive 
apoptosis. Neuron 28: 115- 127, 2000. ; and 
[4848] Madaule, P.; Furuyashiki, T.; Reid, T.; Ishizaki, T.; Watan- 
abe, C; Morii, N.; Narumiya, S. : A novel partner for the 
GTP- bound forms of rho and rac. FEBS Lett. 377: 243- 
248, 1995. 

[4849] Further studies establishing the function and utilities of 
CITare found in John Hopkins OMIM database record ID 
605629, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. C-type (calcium de- 
pendent, carbohydrate-recognition domain) lectin, super- 
family member 12 (CLECSF12, Accession NP.072092.2) is 
another GAM47 target gene, herein designated TARGET 
GENE. CLECSF12 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
CLECSF12, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CLECSF12 BINDING SITE, designated 
SEQ ID: 11 168, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 



[4850] Another function of GAM47 is therefore inhibition of C- 
type (calcium dependent, carbohydrate-recognition do- 
main) lectin, superfamily member 12 (CLECSF12, Acces- 
sion NP_072092.2), a gene which is a pattern- recognition 
receptor . Accordingly, utilities of GAM47 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with CLECSF12. 

[4851] The function of CLECSF12 has been established by previ- 
ous studies. Yokota et al. (2001) cloned human dectin- 1 
using degenerative PCR amplification of mRNA isolated 
from dendritic cells and subsequent cDNA cloning. The 
human dectin- 1 gene encodes a polypeptide of 247 
amino acids, 3 amino acids longer than the mouse pro- 
tein. Dectin- 1 contains an immunoreceptor tyrosine- 
based activation motif within the cytoplasmic domain. Hu- 
man dectin- 1 mRNA is expressed predominantly in pe- 
ripheral blood leukocytes and preferentially by dendritic 
cells. The mRNA encodes a 33- kD glycoprotein. In human 
epidermis, the protein is expressed selectively by Langer- 
hans cells, which are an epidermal subset of dendritic 
cells. A truncated form of dectin- 1 RNA encodes a 
polypeptide lacking almost the entire neck domain, which 
is required for accessibility of the carbohydrate recogni- 



tion domain to ligands. Truncated dectin is produced by 
alternative splicing. Brown and Gordon (2001) identified 
dectin- 1 as a beta- glucan receptor present on 
macrophages. In contrast to its reported specificity for 
dendritic cells (Yokota et al. (2001), Brown and Gordon 
(2001)) found that dectin- 1 was expressed in every 
macrophage population examined and in more tissues 
than was previously reported with the highest expression 
being in the liver, lung, and thymus. Brown and Gordon 
(2001) found that dectin- 1 is a pattern- recognition re- 
ceptor that recognizes a variety of beta- 1,3- linked and 
beta- 1,6- linked glucans from fungi and plants. Dectin- 
1 did not recognize monosaccharides or carbohydrates 
with different linkages. Laminarin and glucan phosphate, 
a structurally defined immunologically active beta- glu- 
can, were the most effective inhibitors; both bind to the 
beta- glucan receptor on monocytes and macrophages. 
Soluble recombinant dectin- 1 stimulates the proliferation 
of T lymphocytes (Ariizumi et al. (2000)). In a whole- cell 
binding assay, binding of T cells to NIH 3T3 cells express- 
ing dectin- 1 was not inhibited by beta- glucans. There- 
fore, Brown and Gordon (2001) concluded that dectin- 1 
has 2 ligand binding sites: one that recognizes an en- 



dogenous ligand on T cells, and another for exogenous 
carbohydrates. 

[4852] 

[4853] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4854] Ariizumi, K.; Shen, C- L; Shikano, S.; Xu, S.; Ritter, R., Ill; 
Kumamoto, T.; Edelbaum, D.; Morita, A.; Bergstresser, P. 
R.; Takashima, A. : Identification of a novel, dendritic cell- 
associated molecule, dectin- 1, by subtractive cDNA 
cloning. J. Biol. Chem. 275: 20157- 20167, 2000. ; and 

[4855] Brown, G. D.; Gordon, S. : A new receptor for beta- glu- 
cans. Nature 413: 36- 37, 2001. 

[4856] Further studies establishing the function and utilities of 
CLECSF12 are found in John Hopkins OMIM database 
record ID 606264, and in cited publications listed in Table 
5, which are hereby incorporated by reference. C-type 
(calcium dependent, carbohydrate-recognition domain) 
lectin, superfamily member 5 (CLECSF5, Accession 
NP_037384.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. CLECSF5 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CLECSF5, corresponding to a target binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CLECSF5 BINDING SITE, des- 
ignated SEQ ID:2913, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4857] Another function of GAM47 is therefore inhibition of C- 
type (calcium dependent, carbohydrate-recognition do- 
main) lectin, superfamily member 5 (CLECSF5, Accession 
NP.037384.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CLECSF5. 

[4858] c-type (calcium dependent, carbohydrate-recognition do- 
main) lectin, superfamily member 9 (CLECSF9, Accession 
NP_055173.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. CLECSF9 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CLECSF9, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CLECSF9 BINDING SITE, des- 
ignated SEQ ID:8709, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 



SEQID:269. 

[4859] Another function of GAM47 is therefore inhibition of C- 
type (calcium dependent, carbohydrate-recognition do- 
main) lectin, superfamily member 9 (CLECSF9, Accession 
NP_055173.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CLECSF9. 

[4860] chloride intracellular channel 6 (CLIC6, Accession 

NP_444507.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. CLIC6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CLIC6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CLIC6 BINDING SITE, designated 
SEQ ID:2170, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4861] Another function of GAM47 is therefore inhibition of 
Chloride intracellular channel 6 (CLIC6, Accession 
NP_444507.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CLIC6. 

t 4862 ] Calsyntenin 2 (CLSTN2, Accession NP_071414.1) is an- 



other GAM47 target gene, herein designated TARGET 
GENE. CLSTN2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
CLSTN2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CLSTN2 BINDING SITE, designated 
SEQ ID: 15486, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 
[4863] Another function of GAM47 is therefore inhibition of Cal- 
syntenin 2 (CLSTN2, Accession NP_071414.1) . Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CLSTN2. 

[4864] C y C |i n m4 (CNNM4, Accession NP.064569.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
CNNM4 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by CNNM4, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CNNM4 BINDING SITE, designated SEQ ID: 14167, to the 
nucleotide sequence of GAM47 RNA, herein designated 



GAM RNA, also designated SEQ ID:269. 
[4865] Another function of GAM47 is therefore inhibition of Cy- 
clin m4 (CNNM4, Accession NP_064569.1) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CNNM4. 

[4866] Coatomer protein complex, subunit alpha (COPA, Acces- 
sion NP_004362.1) is another GAM47 target gene, herein 
designated TARGET GENE. COPA BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by COPA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of COPA BINDING SITE, designated 
SEQ ID:5791, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4867] Another function of GAM47 is therefore inhibition of 

Coatomer protein complex, subunit alpha (COPA, Acces- 
sion NP_004362.1), a gene which is invovled protein 
transport between the endoplasmic reticulum (ER) and 
Golgi compartments. Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with COPA. 



[4868] The function of COPA has been established by previous 
studies. In eukaryotic cells, protein transport between the 
endoplasmic reticulum (ER) and Golgi compartments is 
mediated in part by non- clathrin- coated vesicular coat 
proteins (COPs). Seven COP subunits have been recog- 
nized, and represent components of a complex known as 
coatomer, or COPI. The subunits are designated alpha- 
COP, beta- COP (OMIM Ref. No. 600959), beta- prime- 
COP, gamma- COP, delta- COP (OMIM Ref. No. 600820), 
epsilon- COP (OMIM Ref. No. 606942), and zeta- COP 
COPI is a heptameric protein recruited to membranes by 
ARF1 (OMIM Ref. No. 103180), a GTP- binding protein. 
Coat assembly helps in the transport of budding off mem- 
brane between the ER and Golgi apparatus. Using fluores- 
cence microscopy, Presley et al. (2002) showed that gua- 
nine nucleotide exchange- activated ARF1 at the Golgi 
membrane recruits and binds cytoplasmic COPI to the 
membranes. Photobleaching experiments demonstrated 
that COPI remains at the membranes after ARF1 has been 
hydrolysed by GTPase- activating protein (GAP; 139150). 
COPI binds to membrane cargo, soluble- cargo receptors, 
or other Golgi proteins. Uncoating, or the release of COPI 
from Golgi membranes to the cytoplasm, then occurs, 



which is inhibited by AIF (PDCD8; 300169). Presley et al. 
(2002) concluded from their kinetic and biochemical anal- 
yses that COPI and ARF1 continuously bind and release 
from Golgi membranes, allowing the membrane at these 
sites to recruit cargo, alter their phospholipid composi- 
tion, and become larger, phase- separated domains Chow 
(1997) reported the genomic organization of the COPA 
gene. It contains 33 exons ranging in size from 67 to 611 
bp. All exon- intron junctions conform with the GT- AG 
rule. The 32 introns range from about 80 bp to 4 kb, with 
the genomic DNA of COPA estimated to span approxi- 
mately 37 kb. The untranscribed and noncoding portions 
of the 5- prime end of the gene lacked TATA and CAAT 
boxes but displayed a high GC content, consistent with its 
being a housekeeping gene 

[4869] 

[4870] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4871] Presley, J. F.; Ward, T. H.; Pfeifer, A. C; Siggia, E. D.; Phair, 
R. D.; Lippincott- Schwartz, J. : Dissection of COPI and 
Arfl dynamics in vivo and role in Golgi membrane trans- 
port. Nature 417: 187- 193, 2002. ; and 



[4872] Quek, H. H.; Chow, V. T. K. : Genomic organization and 
mapping of the human HEP- COP gene (COPA) to lq. Cy- 
togenet. Cell Genet. 76: 139- 143, 1997. 

[4873] Further studies establishing the function and utilities of 

COPA are found in John Hopkins OMIM database record ID 
601924, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Carnitine palmitoyl- 
transferase lb (muscle) (CPT1B, Accession NP_689453.1) 
is another GAM47 target gene, herein designated TARGET 
GENE. CPT1B BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by CPT1B, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CPT1B BINDING SITE, 
designated SEQ ID:4091, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4874] Another function of GAM47 is therefore inhibition of Car- 
nitine palmitoyltransferase lb (muscle) (CPT1B, Accession 
NP_689453.1), a gene which is a rate- controlling enzyme 
of long- chain fatty acid b- oxidation pathway. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with CPT1B. 

[4875] The function of CPT1B has been established by previous 
studies. The mitochondrial carnitine palmitoyltransferases 
(CPTs; EC 2.3.1.21) are required to allow net transport of 
long- chain fatty acyl- CoAs from the cytoplasm into the 
mitochondria. Type I CPT (see OMIM Ref. No. CPT1A; 
600528) resides in the outer mitochondrial membrane. At 
least 2 isoforms of type I CPT are expressed in human and 
rat. Yamazaki et al. (1996) used a cDNA probe for the rat 
muscle- type CPT I to isolate cDNA clones for the human 
homolog. By Northern analysis, they determined that this 
isoform is expressed primarily in heart and skeletal mus- 
cle Van der Leij et al. (1997) isolated and sequenced cDNA 
and genomic DNA fragments of the human CPT1B gene, 
encoding muscle type carnitine palmitoyltransferase I. 
Analysis of CPT1B cDNA sequences revealed the presence 
of an untranslated 5- prime exon and differential pro- 
cessing of introns 13 and 19. The alternative splicing of 
intron 13 caused an in- frame deletion leading to a pro- 
tein smaller by 10 amino acids. By using different splice 
acceptor sites, van der Leij et al. (1997) found that intron 
19 was spliced in most cases, but 4 of 14 sequenced 



CPT1B 3- prime cDNA clones contained part of intron 19 
instead of exon 20 

[4876] 

[4877] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4878] Yamazaki, N.; Shinohara, Y.; Shima, A.; Yamanaka, Y.; 
Terada, H. : Isolation and characterization of cDNA and 
genomic clones encoding human muscle type carnitine 
palmitoyltransferase I. Biochim. Biophys. Acta 1307: 157- 
161, 1996. ; and 

[4879] van d er Leij, F. R.; Takens, J.; van der Veen, A. Y.; Terp- 
stra, P.; KuipersJ. R. G. : Localization and intron usage 
analysis of the human CPT1B gene for muscle type carni- 
tine palmitoyl. 

[4880] Further studies establishing the function and utilities of 
CPT1B are found in John Hopkins OMIM database record 
ID 601987, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cofactor re- 
quired for spl transcriptional activation, subunit 2, 
150kda (CRSP2, Accession NP_004220.2) is another 
GAM47 target gene, herein designated TARGET GENE. 
CRSP2 BINDING SITE is a target binding site found in the 



3 X untranslated region of mRN A encoded by CRSP2, cor- 
responding to a target binding site such as BINDING SITE 

1, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CRSP2 BINDING SITE, designated SEQ ID: 14259, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4881] Another function of GAM47 is therefore inhibition of Co- 
factor required for spl transcriptional activation, subunit 

2, 150kda (CRSP2, Accession NP.004220.2) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CRSP2. 

[4882] Cysteine sulfinic acid decarboxylase (CSAD, Accession 

NP_057073.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. CSAD BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by CSAD, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CSAD BINDING SITE, designated 
SEQ ID: 12878, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 



[4883] Another function of GAM47 is therefore inhibition of Cys- 
teine sulfinic acid decarboxylase (CSAD, Accession 
NP_057073.2) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CSAD. 

[4884] cug triplet repeat, rna binding protein 1 (CUGBP1, Acces- 
sion NP_006551.1) is another GAM47 target gene, herein 
designated TARGET GENE. CUGBP1 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by CUGBP1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CUGBP1 BINDING 
SITE, designated SEQ ID:7087, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[4885] Another function of GAM47 is therefore inhibition of Cug 
triplet repeat, rna binding protein 1 (CUGBP1, Accession 
NP_006551.1), a gene which regulates splicing and trans- 
lation of various rnas. and therefore may be associated 
with Myotonic dystrophy. Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of Myotonic 
dystrophy, and of other diseases and clinical conditions 



associated with CUGBP1. 
[4886] The function of CUGBP1 has been established by previous 
studies. While an unstable CTC triplet repeat expansion is 
responsible for myotonic dystrophy (DM; 160900), the 
mechanism whereby this genetic defect induces the dis- 
ease is unknown. To detect proteins that bind to CTG 
triplet repeats, Timchenko et al. (1996) performed band- 
shift analysis using as probes double- stranded DNA frag- 
ments having CTG repeats and single- stranded oligonu- 
cleotides having CTG repeats or RNA CUG repeats. The 
proteins were derived from nuclear and cytoplasmic ex- 
tracts of HeLa cells, fibroblasts, and myotubes. Proteins 
binding to the double- stranded DNA repeat were inhib- 
ited by the nonlabeled repeat but not by a nonspecific 
DNA fragment. Another protein binding to the single- 
stranded CTG probe and the RNA CUG probe was inhibited 
by nonlabeled CTG(8) and CUG(8) repeats. The protein 
binding only to the RNA repeat (CUG)8 was inhibited by 
nonlabeled (CUG)8 but not by nonlabeled single- or dou- 
ble- stranded CTG repeats. Furthermore, the protein, des- 
ignated CUG- binding protein (CUGBP) by the authors, ex- 
hibited no binding to an RNA oligonucleotide of triplet re- 
peats of the same length but having a different sequence, 



CGG. The CUG- binding protein was localized to the cyto- 
plasm, whereas double- stranded DNA binding proteins 
were localized to the nuclear extract. Thus, Timchenko et 
al. (1996) concluded that several trinucleotide- binding 
proteins exist and their specificity is determined by the 
triplet sequence. CTG trinucleotide repeats encode CUG 
repeat regions in the corresponding mRNAs. Timchenko et 
al. (1996) identified 2 proteins, termed CUGBP1 and 
CUGBP2, that bind specifically to CUG repeats in RNA. 
They suggested that these 2 proteins, with masses of 49 
kD and 51 kD, respectively, are isoforms encoded by the 
same gene. Timchenko et al. (1996) cloned a gene, 
termed NAB50 by them, based on the interaction between 
its protein product and the yeast Nab2 protein. The au- 
thors stated that the NAB50 gene encodes the CUGBP1 
and CUGBP2 proteins because anti- Nab50 antibodies 
crossreacted with both CUGBP isoforms. The gene predicts 
a 482- amino acid protein with a calculated molecular 
mass of 52 kD. The predicted protein contains 3 RNA- 
binding domains and is homologous to the hnRNPs 

[4887] 

[4888] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[4889] Timchenko, L T.; Miller, J. W.; Timchenko, N. A.; DeVore, 
D. R.; Datar, K. V.; Lin, L; Roberts, R.; Caskey, C. T.; 
Swanson, M. S. : Identification of a (CUG)n triplet repeat 
RNA- binding protein and its expression in myotonic dys- 
trophy. Nucleic Acids Res. 24: 4407- 4414, 1996. ; and 

[4890] Good, P. J.; Chen, Q.; Warner, S. J.; Herring, D. C. : A fam- 
ily of human RNA- binding proteins related to the 
Drosophila Bruno transcriptional regulator. J. Biol. Chem. 
275: 28583- 28592. 

[4891] Further studies establishing the function and utilities of 
CUGBP1 are found in John Hopkins OMIM database record 
ID 601074, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chemokine 
(c-x-c motif) ligand 3 (CXCL3, Accession NP.002081.1) is 
another GAM47 target gene, herein designated TARGET 
GENE. CXCL3 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by CXCL3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CXCL3 BINDING SITE, designated SEQ 
ID: 16187, to the nucleotide sequence of GAM47 RNA, 



herein designated GAM RNA, also designated SEQ ID:269. 

[4892] Another function of GAM47 is therefore inhibition of 
Chemokine (c-x-c motif) ligand 3 (CXCL3, Accession 
NP_002081.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CXCL3. 

[4893] Cytochrome p450, subfamily iic (mephenytoin 

4-hydroxylase), polypeptide 9 (CYP2C9, Accession 
NP_000762.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. CYP2C9 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CYP2C9, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CYP2C9 BINDING SITE, desig- 
nated SEQ ID: 102 15, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4894] Another function of GAM47 is therefore inhibition of Cy- 
tochrome p450, subfamily iic (mephenytoin 
4-hydroxylase), polypeptide 9 (CYP2C9, Accession 
NP_000762.2) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with CYP2C9. 

[4895] CYP51A1 (Accession NP_000777.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. CYP51A1 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by CYP51A1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CYP51A1 BINDING SITE, designated SEQ ID:2685, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4896] Another function of GAM47 is therefore inhibition of 

CYP51A1 (Accession NP_000777.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CYP51A1. 

[4897] Cytochrome p450, subfamily viiib (sterol 

12-alpha-hydroxylase), polypeptide 1 (CYP8B1, Accession 
NP_004382.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. CYP8B1 BINDING SITE1 and CYP8B1 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by CYP8B1, correspond- 
ing to target binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 



the complementarity of the nucleotide sequences of 
CYP8B1 BINDING SITE1 and CYP8B1 BINDING SITE2, desig- 
nated SEQ ID:704 and SEQ ID:3660 respectively, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4898] Another function of GAM47 is therefore inhibition of Cy- 
tochrome p450, subfamily viiib (sterol 
12-alpha-hydroxylase), polypeptide 1 (CYP8B1, Accession 
NP_004382.1), a gene which functions in bile acid biosyn- 
thesis. Accordingly, utilities of GAM47 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CYP8B1. 

[4899] The function of CYP8B1 has been established by previous 
studies. Zhang and Chiang (2001) showed that hepatocyte 
nuclear factor- 4- alpha (HNF4A; 600281) strongly acti- 
vates CYP8B1 promoter activity, whereas CYP7A pro- 
moter- binding factor (CPF, or NR5A2; 604453) has much 
less effect. The promoter activities were strongly re- 
pressed by bile acid. EMSA and site- directed mutagenesis 
analysis indicated that HNF4A, CPF, and the bile acid re- 
sponse element have overlapping binding sites in CYP8B1. 
Mammalian 2- hybrid analysis demonstrated interaction 
of HNF4A with the small heterodimer partner (SHP; 



604630). Functional analysis determined that SHP re- 
presses HNF4A- induced CYP8B1 transcription. Zhang and 
Chiang (2001) concluded that bile acids repress human 
CYP8B1 transcription by reducing the transactivation ac- 
tivity of HNF4A through the interaction of HNF4A with SHP 
and a reduction of HNF4A expression in liver. Gafvels et 
al. (1999) obtained cDNAs encoding human and mouse 
CYP8B1. The deduced 501- amino acid human CYP8B1 
protein is approximately 75% identical to the mouse and 
rabbit proteins. It contains a hydrophobic, membrane- 
spanning N terminus and conserved oxygen- binding, 
steroidogenic, and heme- binding segments. Northern 
blot analysis revealed expression of a 3.9- kb CYP8B1 
transcript in liver. In mouse, expression was restricted to 
liver. 

[4900] 

[4901] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4902] Gafvels, M.; Olin, M.; Chowdhary, B. P.; Raudsepp, T.; An- 
dersson, U.; Persson, B.;Jansson, M.; Bjorkhem, I.; Eggert- 
sen, G. : Structure and chromosomal assignment of the 
sterol 12- alpha- hydroxylase gene (CYP8B1) in human 



and mouse: eukaryotic cytochrome P- 450 gene devoid of 
introns. Genomics 56: 184- 196, 1999. ; and 
[4903] Zhang, M.; Chiang, J. Y. L. : Transcriptional regulation of 
the human sterol 12- alpha- hydroxylase gene (CYP8B1): 
roles of hepatocyte nuclear factor 4- alpha in mediating 
bile acid repre. 

[4904] Further studies establishing the function and utilities of 
CYP8B1 are found in John Hopkins OMIM database record 
ID 602172, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Dishevelled 
associated activator of morphogenesis 2 (DAAM2, Acces- 
sion XP.166434.3) is another CAM47 target gene, herein 
designated TARGET GENE. DAAM2 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by DAAM2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DAAM2 BINDING 
SITE, designated SEQ ID:3097, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[4905] Another function of GAM47 is therefore inhibition of Di- 
shevelled associated activator of morphogenesis 2 



(DAAM2, Accession XP_166434.3), a gene which controls 
cell polarity and movement during development. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DAAM2. 

[4906] The function of DAAM2 has been established by previous 
studies. By sequencing randomly selected cDNAs corre- 
sponding to relatively long transcripts from brain, Nagase 
et al. (1997) identified a cDNA which they designated 
KIAA0381. The KIAA0381 cDNA encodes an 864- amino 
acid protein predicted to be involved in cell division. RT- 
PCR analysis detected expression of KIAA0381 in most 
tissues tested. Wnt (see OMIM Ref. No. 164975) signaling 
via the frizzled receptor (Fz; OMIM Ref. No. 600667) con- 
trols cell polarity and movement during development. 
Habas et al. (2001) reported that in human cells and dur- 
ing Xenopus embryogenesis, Wnt/Fz signaling activates 
the small GTPase Rho (OMIM Ref. No. 165390), a key reg- 
ulator of cytoskeleton architecture. Wnt/Fz activation of 
Rho requires the cytoplasmic protein dishevelled (DVL; 
OMIM Ref. No. 601365) and a novel formin (see OMIM Ref. 
No. 136535) homology (FH) protein that they identified 
and named DAAM1 (OMIM Ref. No. 606626). Habas et al. 



(2001) identified DAAM2, which is identical to KIAA0381, 
as a protein that is closely related to DAAM1. 

[4907] 

[4908] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4909] Habas, R.; Kato, Y.; He, X. : Wnt/Frizzled activation of Rho 
regulates vertebrate gastrulation and requires a novel 
Formin homology protein Daaml. Cell 107: 843- 854, 
2001. ; and 

[ 491 °] Nagase, T.; Ishikawa, K.; Nakajima, D.; Ohira, M.; Seki, N.; 
Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; Ohara, 
O. : Prediction of the coding sequences of unidentified 
human gene. 

[4911] Further studies establishing the function and utilities of 
DAAM2 are found in John Hopkins OMIM database record 
ID 606627, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Dynactin 1 
(pl50, glued homolog, drosophila) (DCTN1, Accession 
NP.004073.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. DCTN1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by DCTN1, correspond- 



ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
DCTN1 BINDING SITE, designated SEQ ID:5744, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[4912] Another function of GAM47 is therefore inhibition of Dyn- 
actin 1 (pl50, glued homolog, drosophila) (DCTN1, Ac- 
cession NP_004073.2), a gene which is a microtubule- 
based biologic motor protein. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DCTN1. 

[4913] The function of DCTN1 has been established by previous 
studies. Cytoplasmic dynein is a microtubule- based bio- 
logic motor protein. Holzbaur and Tokito (1996) noted 
that dyneins were initially discovered as enzymes that 
couple ATP hydrolysis to provide a force for cellular motil- 
ity in eukaryotic cilia and flagella. A distinct cytoplasmic 
form of dynein (OMIM Ref. No. 600112) was subsequently 
characterized and thought to be responsible for the intra- 
cellular retrograde motility of vesicles and organelles 
along microtubules (Holzbaur and Vallee, 1994). A large 
macromolecular complex, dynactin, is required for the cy- 



toplasmic dynein- driven movement of organelles along 
microtubules. Dynactin is composed of 10 distinct 
polypeptides of 150, 135, 62, 50, 45, 42, 37, 32, 27, and 
24 kD, with a combined mass of 10 million daltons. The 
largest polypeptide of the dynactin complex, pl50(Glued), 
binds directly to microtubules and to cytoplasmic dynein. 
The binding of dynactin to dynein is critical for neuronal 
function, as antibodies that specifically disrupt this bind- 
ing block vesicle motility along microtubules in extruded 
squid axoplasm. Holzbaur and Tokito (1996) stated that 
the dynein- dynactin interaction is probably a key compo- 
nent of the mechanism of axonal transport of vesicles and 
organelles. Further evidence for a critical role for dynactin 
in vivo comes from the analysis of mutations in the ho- 
mologous gene in Drosophila. Mutant alleles of the 'glued' 
gene induced disruption of the neurons of the optic lobe 
and compound eye in heterozygotes; null mutations are 
lethal. 

[4914] 

[4915] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4916] Holzbaur, E. L. F.; Tokito, M. K. : Localization of the 



DCTN1 gene encoding pl50(Glued) to human chromo- 
some 2pl3 by fluorescence in situ hybridization. Ge- 
nomics 31: 398- 399, 1996. ; and 
[4917] Holzbaur, E. L. F.; Vallee, R. B. : Dyneins: molecular struc- 
ture and cellular function. Ann. Rev. Cell Biol. 10: 339- 
372, 1994. 

[4918] Further studies establishing the function and utilities of 
DCTN1 are found in John Hopkins OMIM database record 
ID 601143, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. DEC1 
(Accession NP_059114.1) is another GAM47 target gene, 
herein designated TARGET GENE. DEC1 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by DEC1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DEC1 BINDING SITE, 
designated SEQ ID:927, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4919] Another function of GAM47 is therefore inhibition of DEC1 
(Accession NP_059114.1), a gene which acts as a tumor 
suppressor associated with esophageal cancer, and there- 



fore may be associated with Esophageal cancer. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of Esophageal cancer., and of other diseases 
and clinical conditions associated with DEC1. 
[4920] The function of DEC1 has been established by previous 
studies. Loss of heterozygosity (LOH) is often shown at 
9q31 in esophageal squamous cell carcinomas (OMIM Ref. 
No. 133239) as well as in squamous cell carcinomas of 
developmentally related tissues such as bladder (OMIM 
Ref. No. 109800), lung (OMIM Ref. No. 211980), and head 
and neck. Miura et al. (1996) delineated a region com- 
monly deleted in esophageal squamous cell carcinomas to 
a 200- kb segment at 9q32. Nishiwaki et al. (2000) se- 
quenced overlapping clones in this commonly deleted re- 
gion and identified a possible candidate gene, which they 
named 'deleted in esophageal cancer- 1' (DEC1). The 
DEC1 gene encodes a deduced 70- amino acid protein. 
Northern blot analysis detected a 1.4- kb DEC1 transcript 
in all tissues tested, with highest expression in prostate 
and testis. DEC1 expression was lower than normal and 
often absent in more than half of the esophageal carcino- 
mas examined. Furthermore, DEC1 cDNA was able to ex- 
ert growth suppressive activity in vitro. Although expres- 



sion was reduced, no genetic alteration was detected in 
the DEC1 gene in any of the cancers examined. 

[4921] 

[4922] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4923] Miura, K.; Suzuki, K.; Tokino, T.; Isomura, M.; Inazawa, J.; 
Matsuno, S.; Nakamura, Y. : Detailed deletion mapping in 
squamous cell carcinomas of the esophagus narrows a re- 
gion containing a putative tumor suppressor gene to 
about 200 kilobases on distal chromosome 9q. Cancer 
Res. 56: 1629- 1634, 1996. ; and 

[4924] Nishiwaki, T.; Daigo, Y.; Kawasoe, T.; Nakamura, Y. : Iso- 
lation and mutational analysis of a novel human cDNA, 
DEC1 (deleted in esophageal cancer 1), derived from the 
tumor suppressor I. 

[4925] Further studies establishing the function and utilities of 
DEC1 are found in John Hopkins OMIM database record ID 
604767, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Defensin, beta 123 
(DEFB123, Accession NP_697019.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. DEFB123 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by DEFB123, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DEFB123 BINDING SITE, designated SEQ ID:13953, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4926] Another function of GAM47 is therefore inhibition of De- 
fensin, beta 123 (DEFB123, Accession NP.697019.1) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DEFB123. 

[4927] Digeorge syndrome critical region gene 7 (DGCR7, Acces- 
sion XP_295022.1) is another GAM47 target gene, herein 
designated TARGET GENE. DGCR7 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by DGCR7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DGCR7 BINDING SITE, designated 
SEQ ID:5400, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4928] Another function of GAM47 is therefore inhibition of Di- 



george syndrome critical region gene 7 (DGCR7, Acces- 
sion XP_295022.1) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with DGCR7. 

[4929] DJ473B4 (Accession NP_062456.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. DJ473B4 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by DJ473B4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DJ473B4 BINDING SITE, designated SEQ ID:7830, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4930] Another function of GAM47 is therefore inhibition of 

DJ473B4 (Accession NP_062456.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DJ473B4. 

[493 1 ] DKFZP434A1315 (Accession NP_115508.2) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZP434A1315 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by DK- 
FZP434A1315, corresponding to a target binding site such 



as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434A1315 BINDING SITE, 
designated SEQ ID:18103, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4932] Another function of GAM47 is therefore inhibition of DK- 
FZP434A1315 (Accession NP_115508.2) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434A1315. 

[4933] DKFZP434B172 (Accession XP.046264.6) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZP434B172 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by DK- 
FZP434B172, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434B172 BINDING SITE, des- 
ignated SEQ ID: 1801, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4934] Another function of GAM47 is therefore inhibition of DK- 



FZP434B172 (Accession XP_046264.6) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434B172. 
[4935] DKFZp434F054 (Accession NP_115635.1) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZp434F054 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by DK- 
FZp434F054, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp434F054 BINDING SITE, des- 
ignated SEQ ID:9333, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4936] Another function of GAM47 is therefore inhibition of DK- 
FZp434F054 (Accession NP_115635.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp434F054. 

[4937] DKFZp434F142 (Accession NP_115630.1) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZp434F142 BINDING SITE is a target binding site found in 



the 3 X untranslated region of mRNA encoded by DK- 
FZp434F142, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp434F142 BINDING SITE, des- 
ignated SEQ ID: 16769, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4938] Another function of GAM47 is therefore inhibition of DK- 
FZp434F142 (Accession NP_115630.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp434F142. 

[4939] DKFZP434H132 (Accession NP_056307.1) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZP434H132 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by DK- 
FZP434H132, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434H132 BINDING SITE, des- 
ignated SEQ ID: 15842, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 



SEQID:269. 

[4940] Another function of GAM47 is therefore inhibition of DK- 
FZP434H132 (Accession NP_056307.1) . Accordingly, util- 
ities of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434H132. 

[4941] DKFZP434O047 (Accession NP_056409.1) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZP434O047 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by DK- 
FZP434O047, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434O047 BINDING SITE, des- 
ignated SEQ ID:7685, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4942] Another function of GAM47 is therefore inhibition of DK- 
FZP434O047 (Accession NP_056409.1) . Accordingly, util- 
ities of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434O047. 

[4943] DKFZp451A175 (Accession NP_694967.1) is another 



GAM47 target gene, herein designated TARGET GENE. DK- 
FZp451A175 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by DK- 
FZp451A175, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp451A175 BINDING SITE, des- 
ignated SEQ ID:9563, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4944] Another function of GAM47 is therefore inhibition of DK- 
FZp451A175 (Accession NP.694967.1) . Accordingly, util- 
ities of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp451A175. 

[4945] DKFZp547l094 (Accession NP_115531.1) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZp547l094 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by DK- 
FZp547l094, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp547l094 BINDING SITE, des- 



ignated SEQ ID:18222, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4946] Another function of GAM47 is therefore inhibition of DK- 
FZp547l094 (Accession NP_115531.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp547l094. 

[49 47 ] DKFZP564C196 (Accession XP.294974.1) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZP564C196 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by DK- 
FZP564C196, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP564C196 BINDING SITE, des- 
ignated SEQ ID: 16836, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4948] Another function of GAM47 is therefore inhibition of DK- 
FZP564C196 (Accession XP.294974.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



DKFZP564C196. 
[4949] DKFZP564D172 (Accession NP_1 1443 1.2) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZP564D172 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP564D172, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP564D172 BINDING SITE, des- 
ignated SEQ ID:8181, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4950] Another function of GAM47 is therefore inhibition of DK- 
FZP564D172 (Accession NP.114431.2) . Accordingly, util- 
ities of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564D172. 

[4951] DKFZP586B1621 (Accession NP_056348.2) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZP586B162 1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP586B1621, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP586B1621 BINDING SITE, 
designated SEQ ID:17013, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4952] Another function of GAM47 is therefore inhibition of DK- 
FZP586B1621 (Accession NP.056348.2) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP586B1621. 

[4953] DKFZP586M1523 (Accession NP.056291.1) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZP586M1523 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by DK- 
FZP586M1523, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP586M1523 BINDING SITE, 
designated SEQ ID:7358, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4954] Another function of GAM47 is therefore inhibition of DK- 
FZP586M1523 (Accession NP_056291.1) . Accordingly, 



utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP586M1523. 
[4955] DKFZP761F241 (Accession NP_113643.1) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZP761F241 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by DK- 
FZP761F241, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP761F241 BINDING SITE, des- 
ignated SEQ ID:4962, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4956] Another function of GAM47 is therefore inhibition of DK- 
FZP761F241 (Accession NP.113643.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP761F241. 

[4957] DKFZp761G0122 (Accession NP_689874.1) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZp761G0122 BINDING SITE1 through DKFZp761G0122 
BINDING SITE3 are target binding sites found in untrans- 



lated regions of mRNA encoded by DKFZp761G0122, cor- 
responding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DKFZp761G0122 BINDING SITE1 through DKFZp761G0122 
BINDING SITE3, designated SEQ ID:8022, SEQ ID:6944 and 
SEQ ID: 10800 respectively, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4958] Another function of GAM47 is therefore inhibition of DK- 
FZp761G0122 (Accession NP_689874.1) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761G0122. 

[4959] DKFZP761M1511 (Accession XP.295135.1) is another 

GAM47 target gene, herein designated TARGET GENE. DK- 
FZP761M1511 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by DK- 
FZP761M1511, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP761M1511 BINDING SITE, 
designated SEQ ID:20088, to the nucleotide sequence of 



GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[4960] Another function of GAM47 is therefore inhibition of DK- 
FZP761M1511 (Accession XP_295135.1) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP761M1511. 

[4961] Dickkopf homolog 2 (xenopus laevis) (DKK2, Accession 

NP_055236.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. DKK2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DKK2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKK2 BINDING SITE, designated 
SEQ ID: 17469, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4962] Another function of GAM47 is therefore inhibition of 

Dickkopf homolog 2 (xenopus laevis) (DKK2, Accession 
NP_055236.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK2. 

[4963] Dmrt-like family b with proline-rich c-terminal, 1 



(DMRTB1, Accession NP_149056.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. DMRTB1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by DMRTB1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DMRTB1 BINDING SITE, designated SEQ ID:18599, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4964] Another function of GAM47 is therefore inhibition of 
Dmrt-like family b with proline-rich c-terminal, 1 
(DMRTB1, Accession NP_149056.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DMRTB1. 

[4965] Dna (cytosine-5-)-methyltransferase 3 alpha (DNMT3A, 
Accession NP_783329.1) is another GAM47 target gene, 
herein designated TARGET GENE. DNMT3A BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by DNMT3A, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of DNMT3A BINDING SITE, designated SEQ 
ID: 18807, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[4966] Another function of GAM47 is therefore inhibition of Dna 
(cytosine-5-)-methyltransferase 3 alpha (DNMT3A, Ac- 
cession NP_783329.1), a gene which intervenes in de novo 
methylation of DNA. Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with DNMT3A. 

[4967] The function of DNMT3A has been established by previous 
studies. De novo methylation of genomic DNA is a devel- 
opmental^ regulated process that appears to play a piv- 
otal role in regulation of genomic imprinting and X- chro- 
mosome inactivation in mammals. Aberrant de novo 
methylation of growth regulatory genes is associated with 
tumorigenesis in humans (Baylin et al., 1998). However, 
Lei et al. (1996) showed that de novo methylation persists 
in embryonic stem (ES) cells lacking Dnmtl (OMIM Ref. 
No. 126375), which encodes the constitutive DNA methyl- 
transferase 1, indicating the existence of independently 
encoded de novo methyltransferases. By a TBLASTN 
search of the dbEST database using full- length bacterial 
type II cytosine- 5 methyltransferase sequences as 



queries, followed by isolation and sequencing of overlap- 
ping cDNA clones, Okano et al. (1998) identified 2 homol- 
ogous genes in both human and mouse that contain the 
highly conserved cytosine- 5 methyltransferase motifs. 
The mouse genes, termed Dnmt3a and Dnmt3b (OMIM 
Ref. No. 602900), show little sequence similarity to mouse 
Dnmtl and Dnmt2 (OMIM Ref. No. 602478), and mascl 
from Ascobolus. The Dnmt3a cDNA is 4,192 bp in length, 
encoding a protein of 908 amino acids. The human 
DNMT3A and DNMT3B cDNA are highly homologous to 
the mouse genes. Dnmt3a and Dnmt3b transcripts are 
abundantly expressed in undifferentiated embryonic stem 
cells. Okano et al. (1998) performed other experiments 
suggesting that Dnmt3a and Dnmt3b encode the long- 
sought de novo DNA methyltransferases. By FISH, Xie et 
al. (1999) mapped the DNMT3A gene to 2p23. Robertson 
et al. (1999) also mapped the DNMT3A gene to 2p23 us- 
ing FISH 

[4968] Animal model experiments lend further support to the 

function of DNMT3A. Okano et al. (1999) generated mice 
with targeted disruption of the Dnmt3a and Dnmt3b 
genes. Inactivation of both genes blocked de novo methy- 
lation in embryonic stem cells and early embryos but had 



no effect on maintenance of imprinted methylation pat- 
terns. Dnmt3a - /- mice developed to term and appeared 
to be normal at birth. However, most homozygous mutant 
mice became runted and died at about 4 weeks of age. In 
contrast, no viable Dnmt3b - /- mice were recovered at 
birth. Dissection of embryos at different stages of devel- 
opment revealed that Dnmt3b - /- embryos had multiple 
developmental defects, including growth impairment and 
rostral neural tube defects with variable severity at later 
stages of development, though most of them appeared to 
develop normally before E9.5. Dnmt3a and Dnmt3b also 
exhibited nonoverlapping functions in development, with 
Dnmt3b specifically required for methylation of cen- 
tromeric minor satellite repeats. These results indicated 
that both Dnmt3a and Dnmt3b are required for 
genomewide de novo methylation and are essential for 
mammalian development. 

[4969] it is appreciated that the abovementioned animal model 

for DNMT3A is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[4970] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[4971] okano, M.; Xie, S.; Li, E. : Cloning and characterization of 
a family of novel mammalian DNA (cytosine- 5) methyl- 
transferases. (Letter) Nature Genet. 19: 219- 220, 1998. ; 
and 

[4972] Robertson, K. D.; Uzvolgyi, E.; Liang, C; Talmadge, C; 

Sumegi, J.; Gonzales, F. A.; Jones, P. A. : The human DNA 
methyltransferases (DNMTs) 1, 3a and 3b: coordinate 
mRNA expression in. 

[4973] Further studies establishing the function and utilities of 

DNMT3A are found in John Hopkins OMIM database record 
ID 602769, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Dihydropyrimidinase-like 2 (DPYSL2, Accession 
NP_001377.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. DPYSL2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by DPYSL2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of DPYSL2 BINDING SITE, desig- 
nated SEQ ID:9773, to the nucleotide sequence of GAM47 
RNA, herein designated GAM RNA, also designated SEQ 



ID:269. 

[4974] Another function of GAM47 is therefore inhibition of Di- 
hydropyrimidinase-like 2 (DPYSL2, Accession 
NP_001377.1), a gene which is a member of the dihy- 
dropyrimidinase family. Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DPYSL2. 

[4975] The function of DPYSL2 has been established by previous 
studies. Hamajima et al. (1996) isolated a human cDNA 
encoding dihydropyrimidinase- like 2 (OMIM Ref. No. 
DPYSL2), called DRP2 by them, from a fetal brain cDNA li- 
brary (see OMIM Ref. No. 222748). The DPYSL2 protein 
has 572 amino acids. Northern blot analysis detected a 
4.9- kb DPYSL2 transcript in all tissues examined except 
liver. Hamajima et al. (1996) noted that 3 ESTs mapped to 
8p21 by Koyama et al. (1995) correspond to a portion of 
the coding region of DPYSL2. 

[4976] 

[4977] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4978] Hamajima, N.; Matsuda, K.; Sakata, S.; Tamaki, N.; Sasaki, 
M.; Nonaka, M. : A novel gene family defined by human 



dihydropyrimidinase and three related proteins with dif- 
ferential tissue distribution. Gene 180: 157- 163, 1996. ; 
and 

t 4979 ] Koyama, K.; Sudo, K.; Nakamura, Y. : Isolation of 115 hu- 
man chromosome 8- specific expressed- sequence tags 
by exon amplification. Genomics 26: 245- 253, 1995. 

[4980] Further studies establishing the function and utilities of 
DPYSL2 are found in John Hopkins OMIM database record 
ID 602463, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Developmentally regulated gtp binding protein 2 
(DRG2, Accession NP_001379.1) is another GAM47 target 
gene, herein designated TARGET GENE. DRG2 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by DRG2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DRG2 BIND- 
ING SITE, designated SEQ ID:8205, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[4981] Another function of GAM47 is therefore inhibition of De- 
velopmentally regulated gtp binding protein 2 (DRG2, Ac- 



cession NP_001379.1), a gene which may play a role in 
cell proliferation, differentiation and death. Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DRG2. 

[4982] The function of DRG2 has been established by previous 
studies. Using a subtractive hybridization strategy, 
Schenker et al. (1994) identified embryonic lung fibroblast 
cDNAs whose expression was selectively repressed in 
SV40- transformed cells. One cDNA encoded a predicted 
364- amino acid protein that was designated DRG2. DRG2 
contains the 5 sequence motifs that are conserved in all 
GTP- binding proteins. Northern blot analysis detected 
DRG2 expression as a major 2- kb and a minor 1.5- kb 
transcript in various tissues. The shorter mRNA appeared 
to result from use of an alternative polyadenylation site. 
By fluorescence in situ hybridization, Schenker and Trueb 
(1997) mapped the DRG2 gene to 17pl3- pl2. Vlangos et 
al. (2000) mapped the DRG2 gene to 17pll.2 within the 
Smith- Magenis syndrome critical region by somatic cell 
hybrid analysis. 

[4983] 

[4984] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4985] Schenker, T.; Lach, C; Kessler, B.; Calderara, S.; Trueb, B. : 
A novel GTP- binding protein which is selectively re- 
pressed in SV40 transformed fibroblasts. J. Biol. Chem. 
269: 25447- 25453, 1994. ; and 

[4986] viangos, C. N.; Das, P.; Patel, P. I.; Elsea, S. H. : Assign- 
ment of developmental^ regulated GTP- binding protein 
(DRG2) to human chromosome band 17pll.2 with so- 
matic cell hybrids and I. 

[4987] Further studies establishing the function and utilities of 

DRG2 are found in John Hopkins OMIM database record ID 
602986, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Deltex homolog 2 
(drosophila) (DTX2, Accession NP_065943.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
DTX2 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by DTX2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DTX2 BINDING SITE, designated SEQ ID:15714, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 



RNA, also designated SEQ ID:269. 

[4988] Another function of GAM47 is therefore inhibition of Del- 
tex homolog 2 (drosophila) (DTX2, Accession 
NP_065943.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DTX2. 

[4989] Deoxythymidylate kinase (thymidylate kinase) (DTYMK, 
Accession NP.036277.1) is another GAM47 target gene, 
herein designated TARGET GENE. DTYMK BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by DTYMK, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DTYMK BINDING 
SITE, designated SEQ ID:3722, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[4990] Another function of GAM47 is therefore inhibition of De- 
oxythymidylate kinase (thymidylate kinase) (DTYMK, Ac- 
cession NP_036277.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DTYMK. 

[499 1 ] DULLARD (Accession NP.056158.2) is another GAM47 tar- 



get gene, herein designated TARGET GENE. DULLARD 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by DULLARD, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DULLARD BINDING SITE, designated SEQ ID:11968, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[4992] Another function of GAM47 is therefore inhibition of 

DULLARD (Accession NP.056158.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DULLARD. 

[4993] Dishevelled, dsh homolog 3 (drosophila) (DVL3, Accession 
NP_004414.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. DVL3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by DVL3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DVL3 BINDING SITE, designated 
SEQ ID: 18567, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 



[4994] Another function of GAM47 is therefore inhibition of Di- 
shevelled, dsh homolog 3 (drosophila) (DVL3, Accession 
NP_004414.2), a gene which regulates cell proliferation. 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with DVL3. 

[4995] The function of DVL3 has been established by previous 

studies. The Drosophila dishevelled gene (dsh) encodes a 
cytoplasmic phosphoprotein (Klingensmith et al., 1994) 
that regulates cell proliferation, acting as a transducer 
molecule for developmental processes, including segmen- 
tation and neuroblast specification. Pizzuti et al. (1996) 
noted that dsh is required for the function of the wingless 
gene product wg, a segment polarity gene homologous to 
the mammalian protooncogene WNT1 (OMIM Ref. No. 
164820). Pizzuti et al. (1996) reported the isolation and 
chromosomal mapping of 2 human dsh homologs, desig- 
nated DVL1 (OMIM Ref. No. 601365) and DVL3 by them. 
The human dsh homologs were isolated from a fetal brain 
cDNA library. DVL3 encodes a predicted 716- amino acid 
polypeptide that shows 74% nucleotide homology with 
human DVL1 and 71% homology with the mouse Dvll 
gene. DVL1 and DVL3 share 64% amino acid identity. Piz- 



zuti et al. (1996) reported that homology is particularly 
high in the N- terminal region and that there is more di- 
vergence in the C- terminal regions. PCR carried out using 
DNA from rodent human somatic cell hybrids and DVL3 
specific primers led to the assignment of DVL3 to human 
chromosome 3. Pizzuti et al. (1996) regionally assigned 
DVL3 to band 3q27 using fluorescence in situ hybridiza- 
tion. Hybridization of poly(A) mRNA with the DVL3 cDNA 
revealed a 2.9- kb transcript with abundant expression in 
skeletal muscle, pancreas and heart. They also detected 
5.9- kb and 5.0- kb transcripts in skeletal muscle, adult 
liver, adult heart, pancreas, and placenta. The 5.9- kb 
form was abundant in fetal tissues but the 5.0- kb form 
was absent from these tissues. Pizzuti et al. (1996) noted 
that Charcot- Marie- Tooth type 2B (OMIM Ref. No. 
600882) maps to chromosome 3q. Bui et al. (1997) also 
isolated human DVL3, which shares 98% amino acid iden- 
tity with mouse Dvl3 and 49% with Drosophila dsh. The 
authors confirmed the chromosomal localization at 3p27. 
Semenov and Snyder (1997) isolated 3 human genes en- 
coding proteins homologous to Drosophila dsh. The cDNA 
sequence of DVL3 reported by Semenov and Snyder 
(1997) differs from the previously reported sequences de- 



posited in GenBank. Bui et al. (1997) detected expression 
of DVL3 mRNA in B cells, breast, kidney, bladder, en- 
dometrium, and 2 primary endometrial cultures. It was 
detected equally in normal human breast tissues and tu- 
mors and in colorectal samples of normal tissues, polyps, 
and tumors. 

[4996] 

[4997] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[4998] Pizzuti, A.; Amati, F.; Calabrese, C; Mari, A.; Colosimo, A; 
Silani, V.; Giardino, L; Ratti, A.; Penso, D.; Calza, L; Palka, 
G.; Scarlato, G.; Novelli, G.; Dallapicolla, B. : cDNA charac- 
terization and chromosomal mapping of two human ho- 
mologs of the Drosophila dishevelled polarity gene. Hum. 
Molec. Genet. 5: 953- 958, 1996. ; and 

[4999] Semenov, M. V.; Snyder, M. : Human dishevelled genes 

constitute a DHR- containing multigene family. Genomics 
42: 302- 310, 1997. 

[5000] Further studies establishing the function and utilities of 
DVL3 are found in John Hopkins OMIM database record ID 
601368, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Ephrin-b2 (EFNB2, 



Accession NP_004084.1) is another GAM47 target gene, 
herein designated TARGET GENE. EFNB2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by EFNB2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EFNB2 BINDING SITE, 
designated SEQ ID:8500, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[5001] Another function of GAM47 is therefore inhibition of 

Ephrin-b2 (EFNB2, Accession NP_004084.1) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EFNB2. 

[5002] Ets homologous factor (EHF, Accession NP_758433.1) is 
another GAM47 target gene, herein designated TARGET 
GENE. EHF BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by EHF, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of EHF BINDING SITE, designated 



SEQ ID:7855, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5003] Another function of GAM47 is therefore inhibition of Ets 
homologous factor (EHF, Accession NP.758433.1), a gene 
which is Member of the ESE subfamily of Ets transcription 
factors. Accordingly, utilities of GAM47 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with EHF. 

[5004] The function of EHF has been established by previous 
studies. By searching an EST database, Kas et al. (2000) 
identified an EST with sequence similarity to the ETS do- 
main of human ESE1 (ELF3; 602191). They obtained a full- 
length cDNA encoding EHF, which they called ESE3, by us- 
ing 5- prime RACE on human prostate cDNA. RT- PCR 
analysis identified 2 alternatively spliced forms of ESE3, 
ESE3a and ESE3b. Sequence analysis predicted that ESE3a 
encodes a 277- amino acid protein with a molecular mass 
of 32.3 kD, while ESE3b encodes a 300- amino acid pro- 
tein with a molecular mass of 34.9 kD. The C- terminal 
ETS domain of ESE3 is 84% and 65% identical to the ETS 
domains of ESE1 and ESE2 (ELF5; 605169), respectively. 
Northern blot analysis detected a 5.9- kb ESE3 transcript 
in pancreas and prostate, with lower levels detected in 



kidney and colon. Dot blot analysis detected high levels of 
ESE3 expression in salivary gland, prostate, and trachea, 
with lower levels detected in colon, mammary gland, pan- 
creas, lung, stomach, appendix, fetal kidney, and fetal 
lung. Using RT- PCR on primary and tumor- derived cell 
lines, the authors detected expression of ESE3 in tumor 
cells of epithelial origin. Gel- shift experiments showed 
binding of ESE3 to 3 high- affinity binding sites in the 
MET (OMIM Ref. No. 164860) promoter. Cotransfection of 
ESE3 expression vectors with a MET promoter- luciferase 
reporter construct demonstrated that both ESE3a and 
ESE3b act as transcriptional activators on this promoter. 
Kleinbaum et al. (1999) mapped the EHF gene to llpl2 by 
somatic cell hybrid analysis and FISH. 

[5005] 

[5006] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5007] Kas, K.; Finger, E.; Grail, F.; Gu, X.; Akbarali, Y.; Boltax, J.; 
Weiss, A.; Oettgen, P.; Kapeller, R.; Libermann, T. A. : ESE- 
3, a novel member of an epithelium- specific Ets tran- 
scription factor subfamily, demonstrates different target 
gene specificity from ESE- l.J. Biol. Chem. 275: 2986- 



2998, 2000. ; and 
[5008] Kleinbaum, L A.; Duggan, C; Ferreira, E.; Coffey, G. P.; 
Buttice, C; Burton, F. H. : Human chromosomal localiza- 
tion, tissue/tumor expression, and regulatory function of 
the ets fami. 

[5009] Further studies establishing the function and utilities of 
EHF are found in John Hopkins OMIM database record ID 
605439, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Ets homologous fac- 
tor (EHF, Accession NP_036285.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. EHF BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by EHF, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of EHF BINDING SITE, designated SEQ ID:7855, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5010] Another function of GAM47 is therefore inhibition of Ets 
homologous factor (EHF, Accession NP_036285.2), a gene 
which is Member of the ESE subfamily of Ets transcription 
factors. Accordingly, utilities of GAM47 include diagnosis, 



prevention and treatment of diseases and clinical condi- 
tions associated with EHF. 
1 ] The function of EHF has been established by previous 
studies. By searching an EST database, Kas et al. (2000) 
identified an EST with sequence similarity to the ETS do- 
main of human ESE1 (ELF3; 602191). They obtained a full- 
length cDNA encoding EHF, which they called ESE3, by us- 
ing 5- prime RACE on human prostate cDNA. RT- PCR 
analysis identified 2 alternatively spliced forms of ESE3, 
ESE3a and ESE3b. Sequence analysis predicted that ESE3a 
encodes a 277- amino acid protein with a molecular mass 
of 32.3 kD, while ESE3b encodes a 300- amino acid pro- 
tein with a molecular mass of 34.9 kD. The C- terminal 
ETS domain of ESE3 is 84% and 65% identical to the ETS 
domains of ESE1 and ESE2 (ELF5; 605169), respectively. 
Northern blot analysis detected a 5.9- kb ESE3 transcript 
in pancreas and prostate, with lower levels detected in 
kidney and colon. Dot blot analysis detected high levels of 
ESE3 expression in salivary gland, prostate, and trachea, 
with lower levels detected in colon, mammary gland, pan- 
creas, lung, stomach, appendix, fetal kidney, and fetal 
lung. Using RT- PCR on primary and tumor- derived cell 
lines, the authors detected expression of ESE3 in tumor 



cells of epithelial origin. Gel- shift experiments showed 
binding of ESE3 to 3 high- affinity binding sites in the 
MET (OMIM Ref. No. 164860) promoter. Cotransfection of 
ESE3 expression vectors with a MET promoter- luciferase 
reporter construct demonstrated that both ESE3a and 
ESE3b act as transcriptional activators on this promoter. 
Kleinbaum et al. (1999) mapped the EHF gene to llpl2 by 
somatic cell hybrid analysis and FISH. 

[5012] 

[5013] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 5014 ] Kas, K.; Finger, E.; Grail, F.; Gu, X.; Akbarali, Y.; Boltax, J.; 
Weiss, A.; Oettgen, P.; Kapeller, R.; Libermann, T. A. : ESE- 
3, a novel member of an epithelium- specific Ets tran- 
scription factor subfamily, demonstrates different target 
gene specificity from ESE- l.J. Biol. Chem. 275: 2986- 
2998, 2000. ; and 

[5015] Kleinbaum, L. A.; Duggan, C.; Ferreira, E.; Coffey, G. P.; 
Buttice, G.; Burton, F. H. : Human chromosomal localiza- 
tion, tissue/tumor expression, and regulatory function of 
the ets fami. 

[5016] Further studies establishing the function and utilities of 



EHF are found in John Hopkins OMIM database record ID 
605439, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Enoyl-coenzyme a, 
hydratase/3-hydroxyacyl coenzyme a dehydrogenase 
(EHHADH, Accession NP_001957.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. EHHADH 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by EHHADH, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
EHHADH BINDING SITE, designated SEQ ID:11906, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5017] Another function of GAM47 is therefore inhibition of 

Enoyl-coenzyme a, hydratase/3-hydroxyacyl coenzyme a 
dehydrogenase (EHHADH, Accession NP_001957.1), a 
gene which functions in the peroxisomal beta- oxidation 
pathway and therefore may be associated with Peroxiso- 
mal disorders. Accordingly, utilities of GAM47 include di- 
agnosis, prevention and treatment of Peroxisomal disor- 
ders, and of other diseases and clinical conditions associ- 
ated with EHHADH. 



[5018] The function of EHHADH has been established by previous 
studies. Hoefler et al. (1994) reported the full- length 
cDNA sequence of the enoyl- CoA- hydratase:3- hydroxy- 
acyl- CoA dehydrogenase bifunctional enzyme. The cDNA 
sequence spans 3,779 nucleotides with an open reading 
frame of 2,169 nucleotides. 

[5019] Animal model experiments lend further support to the 
function of EHHADH. Qi et al. (1999) generated Lpb null 
mice. Mutant mice were viable and fertile and exhibited no 
detectable gross phenotypic defects. The only defect was 
a blunting of peroxisome proliferative response upon 
challenge with a peroxisome proliferator. The absence of 
appreciable changes in lipid metabolism indicated that 
enoyl- CoAs, generated in the classical system in Lpb null 
mice, were diverted to the D- hydroxy- specific system 
for metabolism by Dpb (OMIM Ref. No. 601860). 

[5020] it is appreciated that the abovementioned animal model 

for EHHADH is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[5021] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[5022] Hoefler, C; Forstner, M.; McGuinness, M. C; Hulla, W.; Hi- 
den, M.; Krisper, P.; Kenner, L; Ried, T.; Lengauer, C; 
Zechner, R.; mOser, H. W.; Chen, G. L. : cDNA cloning of 
the human peroxisomal enoyl- CoA hydratase:3- hydrox- 
yacyl- CoA dehydrogenase bifunctional enzyme and local- 
ization to chromosome 3q26.3- 3q28: a free left Alu arm 
is inserted in the 3- prime noncoding region. Genomics 
19: 60- 67, 1994. ; and 

t 5023 ] Qi, C; Zhu, Y.; Pan, J.; Usuda, N.; Maeda, N.; Yeldandi, A. 
V.; Rao, M. S.; Hashimoto, T.; Reddy, J. K. : Absence of 
spontaneous peroxisome proliferation in enoyl- CoA hy- 
dratase/L- 3- hyd. 

[5024] Further studies establishing the function and utilities of 

EHHADH are found in John Hopkins OMIM database record 
ID 607037, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. EI24 
(Accession NP_004870.2) is another GAM47 target gene, 
herein designated TARGET GENE. EI24 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by EI24, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of EI24 BINDING SITE, desig- 



nated SEQ ID:3180, to the nucleotide sequence of GAM47 
RNA, herein designated GAM RNA, also designated SEQ 
ID:269. 

[5025] Another function of GAM47 is therefore inhibition of EI24 
(Accession NP_004870.2) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EI24. 

[5026] Elongation of very long chain fatty acids (fenl/elo2, 

sur4/elo3, yeast)-like 2 (ELOVL2, Accession NP_060240.1) 
is another GAM47 target gene, herein designated TARGET 
GENE. ELOVL2 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
ELOVL2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ELOVL2 BINDING SITE, designated 
SEQ ID: 11804, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5027] Another function of GAM47 is therefore inhibition of Elon- 
gation of very long chain fatty acids (fenl/elo2, 
sur4/elo3, yeast)-like 2 (ELOVL2, Accession NP_060240.1) 
. Accordingly, utilities of GAM47 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 



associated with ELOVL2. 

[5028] EMR3 (Accession NP_693634.1) is another GAM47 target 
gene, herein designated TARGET GENE. EMR3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by EMR3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of EMR3 BINDING SITE, designated SEQ ID:3525, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5029] Another function of GAM47 is therefore inhibition of EMR3 
(Accession NP.693634.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EMR3. 

[5030] ENDOGLYX1 (Accession NP_079032.1) is another GAM47 
target gene, herein designated TARGET GENE. ENDOGLYX1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by ENDOGLYX1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ENDOGLYX1 BINDING SITE, designated SEQ ID:11245, 



to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5031] Another function of GAM47 is therefore inhibition of EN- 
DOGLYX1 (Accession NP_079032.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ENDO- 
GLYX1. 

[5032] Enolase 1, (alpha) (ENOl, Accession NP_001419.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. ENOl BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by ENOl, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ENOl BINDING SITE, designated SEQ ID:19121, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5033] Another function of GAM47 is therefore inhibition of Eno- 
lase 1, (alpha) (ENOl, Accession NP_001419.1), a gene 
which is a glycolytic enzyme. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ENOl. 

[5034] The function of ENOl has been established by previous 



studies. Enolase is a glycolytic enzyme (2- phospho- D- 
glycerate hydrolyase; EC 4.2.1.11). Each of the 3 ENO 
isoenzymes is a homodimer composed of 2 alpha (ENOl), 
2 gamma (EN02; 131360), or 2 beta (EN03; 131370) sub- 
units. Isoenzyme alpha (ENOl) is present in most tissues, 
whereas the beta form (EN03) is localized to muscle and 
the gamma form (EN02) is found only in nervous tissue. 
Giallongo et al. (1986) cloned and sequenced a full- 
length cDNA for human alpha- enolase. Its coding region 
was found to be 1,299 bases long. The 433- amino acid 
protein shows 67% homology to yeast enolase and 94% 
homology to rat nonneural enolase. Wistow et al. (1988) 
presented evidence for the remarkable conclusion that al- 
pha- enolase is encoded by the same gene that encodes 
tau- crystallin, a lens structural protein. Ciblett et al. 
(1974) observed an electrophoretic variant of red cell PPH 
among Cree Indians. Linkage was found with the Rhesus 
locus. Since the Rh locus has been assigned to chromo- 
some 1 and since cell hybridization studies assign the PPH 
locus to chromosome 1, the new data are consistent. The 
Goss- Harris method of mapping combines features of re- 
combinational study in families and synteny tests in hy- 
brid cells. As applied to chromosome 1, the method 



shows that AK2 and UMPK are distal to PGM1 and that the 
order of the loci is PGM1: UMPK: (AK2, alpha- FUC): ENOl 
(Goss and Harris, 1977). Comings (1972) and Ohno (1973) 
suggested that during vertebrate evolution tetraploidiza- 
tion occurred 2- 3 hundred million years ago and that 
chromosomal events that tend to preserve ancestral link- 
age groups, such as Robertsonian fusions, inversions and 
gene duplications, have been favored. Demonstration of 
linkage of homologous genes supports this hypothesis. 
D'Ancona et al. (1977) regionalized ENOl to lpter- 
p36.13. Lalley et al. (1978) demonstrated synteny of eno- 
lase, PGD (OMIM Ref. No. 172200), PGM1 (OMIM Ref. No. 
171900), and AK2 (OMIM Ref. No. 103020) on chromo- 
some 4 of the mouse; they are on lp of man. Feo et al. 
(1990) concluded that there is a single alpha- enolase 
pseudogene in the human genome. This intronless, pro- 
cessed pseudogene was mapped to chromosome 1 by 
Southern blot analysis of rodent- human hybrid cell DNAs; 
thus, it is on the same chromosome as the functional 
gene. Ribaudo et al. (1996) confirmed the assignment of 
ENOIP to chromosome 1. By fluorescence in situ hy- 
bridization, they found that it is located on lq41- q42, 
whereas the functional gene is located on the short arm of 



that chromosome. Lachant et al. (1986) and Lachant and 
Tanaka (1987) reported 4 generations of a Caucasian 
family with hereditary red cell enolase deficiency. Partial 
deficiency in this kindred behaved as an autosomal domi- 
nant and was associated with a spherocytic phenotype, al- 
though a normal acidified glycerol lysis test suggested 
that the spherocytes of enolase deficiency are different 
from those of hereditary spherocytosis (OMIM Ref. No. 
182900). Clinical expression of enolase deficiency varied 
in this family. Some had slightly low hematocrit with ele- 
vated reticulocytes, while others had no evidence of ane- 
mia or hemolysis. 

[5035] 

[5036] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5037] Ribaudo, M. R.; Di Leonardo, A.; Rubino, P.; Giallongo, A.; 
Feo, S. : Assignment of enolase processed pseudogene 
(ENOIP) to human chromosome 1 bands lq41- q42. Cy- 
togenet. Cell Genet. 74: 201- 202, 1996. ; and 

[5038] Feo, S.; Oliva, D.; Arico, B.; Barba, C; Cali, L; Giallongo, A. 
: The human genome contains a single processed pseudo- 
gene for alpha enolase located on chromosome 1. DNA 



Sequence 1: 79- . 

[5039] Further studies establishing the function and utilities of 

ENOl are found in John Hopkins OMIM database record ID 
172430, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Erythrocyte mem- 
brane protein band 4.9 (dematin) (EPB49, Accession 
NP_001969.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. EPB49 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by EPB49, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of EPB49 BINDING SITE, designated 
SEQ ID:9779, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5040] Another function of GAM47 is therefore inhibition of Ery- 
throcyte membrane protein band 4.9 (dematin) (EPB49, 
Accession NP_001969.1), a gene which is an actin- 
bundling protein. Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EPB49. 

[5041] The function of EPB49 has been established by previous 
studies. Chishti et al. (1989) proposed the name dematin 



(from the Greek 'dema,' a bundle) for an actin- bundling 
protein originally identified in the human erythroid mem- 
brane skeleton. It consists of 2 polypeptide chains of 48 
and 52 kD that have been identified as protein 4.9 on 
SDS/polyacrylamide gels. In solution, dematin exists as a 
trimer and bundles actin filaments in a phosphorylation- 
dependent manner. Its actin- bundling activity is abol- 
ished upon phosphorylation by cAMP- dependent protein 
kinase and is restored after dephosphorylation. See review 
of Gilligan and Bennett (1993). Rana et al. (1993) reported 
the complete primary structure of human erythroid de- 
matin, whose sequence includes a homolog of the 'head- 
piece' sequence found at the C- terminus of villin (OMIM 
Ref. No. 193040). The headpiece is essential for villin 
function in inducing microvillar development and actin re- 
distribution. The widespread expression of dematin tran- 
scripts in human tissue suggests that dematin and its ho- 
mologs may substitute for villin in villin- negative tissues 
to regulate actin reorganization by a phosphorylation- 
regulated mechanism. Peters et al. (1995) demonstrated 
that the murine dematin gene, symbolized Epb4.9, maps 
to chromosome 14. They raised the possibility that de- 
matin mutations may be involved in neurologic abnormal- 



ities in the mouse. Although dematin is an actin- bundling 
protein of the erythroid membrane skeleton, it is abun- 
dantly expressed in human brain, heart, skeletal muscle, 
kidney, and lung. Azim et al. (1995) noted that the 48- kD 
subunit of dematin contains the headpiece domain of 
villin which is essential for its morphogenic function in 
vivo. Azim et al. (1995) reported the primary structure of 
the 52- kD subunit of dematin which differs from the 48- 
kD subunit by a 22- amino acid insertion within its head- 
piece domain. A unique feature of the insertion sequence 
of the 52- kD subunit is its homology to erythrocyte pro- 
tein 4.2 (OMIM Ref. No. 177070). Using somatic cell hy- 
brid panels and fluorescence in situ hybridization, Azim et 
al. (1995) localized the dematin gene to 8p21.1, a site 
distal to the locus of ankyrin (OMIM Ref. No. 182900) at 
8pll.2. Azim et al. (1996) demonstrated that dematin and 
protein 4.2 (OMIM Ref. No. 177070) bind ATP. Although 
the functional significance is not clear, the findings open 
new perspectives for the function of these 2 proteins in 
vivo. By using homologous recombination in mouse em- 
bryonic stem cells, Khanna et al. (2002) deleted the head- 
piece domain of dematin to evaluate its function in vivo. 
Dematin headpiece- null mice were viable and born at the 



expected mendelian ratio. Hematologic evaluation showed 
evidence of compensated anemia and spherocytosis in 
these mice, however. The headpiece- null erythrocytes 
were osmotically fragile, and displayed reduced deforma- 
bility and filterability. In vitro, significantly greater mem- 
brane fragmentation of these erythrocytes was demon- 
strated. Biochemical characterization showed a weakened 
membrane skeleton evidenced by reduced association of 
spectrin and actin to the plasma membrane. Together, 
these results provided evidence for the physiologic signif- 
icance of dermatin and demonstrated a role for the head- 
piece domain in the maintenance of structural integrity 
and mechanical properties of red cells in vivo. 

[5042] 

[5043] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5044] Khanna, R.; Chang, S. H.; Andrabi, S.; Azam, M.; Kim, A.; 
Rivera, A.; Brugnara, C; Low, P. S.; Liu, S.- C; Chishti, A. 
H. : Headpiece domain of dematin is required for the sta- 
bility of the erythrocyte membrane. Proc. Nat. Acad. Sci. 
99: 6637- 6642, 2002. ; and 

[5045] PeterSj l. L; Eicher, E. M.; Azim, A. C; Chishti, A. H. : The 



gene encoding the erythrocyte membrane skeleton pro- 
tein dematin (Epb4.9) maps to mouse chromosome 14. 
Genomics 26: 634- 63. 

[5046] Further studies establishing the function and utilities of 

EPB49 are found in John Hopkins OMIM database record ID 
125305, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. FUR (Accession 
NP_653084.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. FUR BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by FUR, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of FUR 
BINDING SITE, designated SEQ ID:7420, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[5047] Another function of GAM47 is therefore inhibition of FUR 
(Accession NP_653084.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FUR. 

[5048] FUR (Accession NP_058642.1) is another GAM47 target 

gene, herein designated TARGET GENE. FUR BINDING SITE 



is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by FUR, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of FUR BINDING SITE, designated SEQ ID:7420, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5049] Another function of GAM47 is therefore inhibition of FUR 
(Accession NP.058642.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FUR. 

[5050] FUR (Accession NP_653085.1) is another GAM47 target 

gene, herein designated TARGET GENE. FUR BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of multiple transcripts of mRNA encoded by FUR, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of FUR BINDING SITE, designated SEQ ID:7420, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5051] Another function of GAM47 is therefore inhibition of FUR 



(Accession NP_653085.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FUR. 

[5052] FUR (Accession NP_653086.1) is another GAM47 target 

gene, herein designated TARGET GENE. FUR BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by FUR, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of FUR BINDING SITE, designated SEQ ID:7420, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5053] Another function of GAM47 is therefore inhibition of FUR 
(Accession NP_653086.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FUR. 

[5054] FUR (Accession NP_653087.1) is another GAM47 target 

gene, herein designated TARGET GENE. FUR BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by FUR, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of FUR BINDING SITE, designated SEQ ID:7420, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5055] Another function of GAM47 is therefore inhibition of FUR 
(Accession NP_653087.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FUR. 

[5056] Fatty-acid-coenzyme a ligase, long-chain 4 (FACL4, Ac- 
cession NP_075266.1) is another GAM47 target gene, 
herein designated TARGET GENE. FACL4 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by FACL4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FACL4 BINDING SITE, designated SEQ ID:7050, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[5057] Another function of GAM47 is therefore inhibition of 

Fatty-acid-coenzyme a ligase, long-chain 4 (FACL4, Ac- 
cession NP_075266.1) .Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with FACL4. 

[5058] Fatty-acid-coenzyme a ligase, long-chain 4 (FACL4, Ac- 
cession NP_004449.1) is another CAM47 target gene, 
herein designated TARGET GENE. FACL4 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by FACL4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FACL4 BINDING SITE, designated SEQ ID:7050, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[5059] Another function of GAM47 is therefore inhibition of 

Fatty-acid-coenzyme a ligase, long-chain 4 (FACL4, Ac- 
cession NP_004449.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FACL4. 

[5060] Fatty-acid-coenzyme a ligase, long-chain 5 (FACL5, Ac- 
cession NP_057318.1) is another GAM47 target gene, 
herein designated TARGET GENE. FACL5 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by FACL5, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FACL5 BINDING SITE, 
designated SEQ ID: 17702, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[5061] Another function of GAM47 is therefore inhibition of 

Fatty-acid-coenzyme a ligase, long-chain 5 (FACL5, Ac- 
cession NP_057318.1), a gene which may be involved in 
fatty acid metabolism; contains an AMP- binding domain 
and therefore may be associated with Malignant gliomas. 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of Malignant gliomas, and of other 
diseases and clinical conditions associated with FACL5. 

[5062] The function of FACL5 has been established by previous 
studies. Acyl- CoA synthetase (ACS; EC 6.2.1.3) catalyzes 
the formation of acyl- CoA from fatty acid, ATP, and CoA. 
This reaction is essential in mammalian fatty acid 
metabolism. In addition, ACS mediates the transportation 
of fatty acids into cells by cooperating with the fatty acid 
transporter protein (FATP; 600691). Oikawa et al. (1998) 
cloned rat Acs5 and found that it is highly expressed in 
proliferating 3T3- LI cells. By screening a liver cDNA li- 
brary with rat ACS5 as the probe, Yamashita et al. (2000) 



isolated a cDNA encoding human ACS5. The deduced 
683- amino acid protein shares approximately 80% amino 
acid identity with the rat sequence. Northern blot analysis 
detected 2 major ACS5 transcripts of 2.5 and 3.7 kb in a 
wide range of tissues, with highest expression in uterus 
and spleen. Markedly increased levels of ACS5 transcripts 
were detected in a glioma line and in primary gliomas of 
grade IV malignancy, while ACS5 expression was found to 
be low in normal brain. Yamashita et al. (2000) found that 
cultured glioma cells infected with an adenovirus encod- 
ing ACS5 displayed induced cell growth on exposure to 
palmitate. Consistent with the induction of cell growth, 
the virus- infected cells displayed induced uptake of 
palmitate. These results demonstrated a novel fatty acid- 
induced glioma cell growth mediated byACS5. 

[5063] 

[5064] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5065] Oikawa, E.; lijima, H.; Suzuki, T.; Sasano, H.; Sato, H.; Ka- 
mataki, A.; Nagura, H.; Kang, M. J.; Fujino, T.; Suzuki, H.; 
Yamamoto, T. T. : A novel acyl- CoA synthetase, ACS5, 
expressed in intestinal epithelial cells and proliferating 



preadipocytes. J. Biochem. 124: 679- 685, 1998. ; and 
[5066] Yamashita, Y.; Kumabe, T.; Cho, Y.- Y.; Watanabe, M.; 

Kawagishi, J.; Yoshimoto, T.; Fujino, T.; Kang, M.- J.; Ya- 
mamoto, T. T. : :Fatty acid induced glioma cell growth is 
mediated by the a. 
[5067] Further studies establishing the function and utilities of 
FACL5 are found in John Hopkins OMIM database record 
ID 605677, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. F-box and 
leucine-rich repeat protein 2 (FBXL2, Accession 
NP_036289.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. FBXL2 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by FBXL2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FBXL2 BINDING SITE, designated 
SEQ ID:11065, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 
[5068] Another function of GAM47 is therefore inhibition of F- 
box and leucine-rich repeat protein 2 (FBXL2, Accession 
NP_036289.2) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with FBXL2. 

[5069] Fibroblast growth factor 23 (FGF23, Accession 

NP_065689.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. FGF23 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by FGF23, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FGF23 BINDING SITE, designated 
SEQ ID: 15431, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5070] Another function of GAM47 is therefore inhibition of Fi- 
broblast growth factor 23 (FGF23, Accession 
NP_065689.1), a gene which a member of the fibroblast 
growth factor family . and therefore is associated with Au- 
tosomal dominant hypophosphatemic rickets . Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of Autosomal dominant hypophosphatemic 
rickets ., and of other diseases and clinical conditions as- 
sociated with FGF23. 

[5071] The function of FGF23 has been established by previous 

studies. The FGF23 gene encodes a member of the fibrob- 
last growth factor family that is mutant in autosomal 



dominant hypophosphatemic rickets (OMIM Ref. No. 
193100). Using the mouse Fgf23 sequence as query, Ya- 
mashita et al. (2000) identified FCF23 in a genomic 
database. They cloned the full- length cDNA from a pla- 
centa library. The deduced 251- amino acid protein con- 
tains an N- terminal 24- amino acid signal sequence. 
FGF23 shares 72% sequence identity with mouse Fgf23, 
and 24% and 22% identity with human FGF21 and FGF19, 
respectively. By quantitative PCR, Yamashita et al. (2000) 
found highest expression of Fgf23 in mouse brain and 
lower expression in thymus. In situ hybridization of 
mouse brain revealed discrete specific labeling only in the 
ventrolateral thalamic nucleus. Autosomal dominant hy- 
pophosphatemic rickets (ADHR; 193100) is characterized 
by low serum phosphorus concentrations, rickets, osteo- 
malacia, leg deformities, short stature, bone pain, and 
dental abscesses. The ADHR Consortium (2000) described 
a positional cloning approach used to identify the gene 
mutated in ADHR. They identified mutations in the FGF23 
gene in affected members of families segregating ADHR. 
The ADHR Consortium (2000) found that the FGF23 gene 
lies 54 kb telomeric of FGF6 (OMIM Ref. No. 134921) on 
12pl3. 



[5072] 

[5073] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5074] Yamashita, T.; Yoshioka, M.; Itoh, N. : Identification of a 
novel fibroblast growth factor, FGF- 23, preferentially ex- 
pressed in the ventrolateral thalamic nucleus of the brain. 
Biochem. Biophys. Res. Commun. 277: 494- 498, 2000. ; 
and 

[5075] ADHR Consortium : Autosomal dominant hypophos- 

phataemic rickets is associated with mutations in FGF23. 
Nature Genet. 26: 345- 348, 2000. 

[5076] Further studies establishing the function and utilities of 
FGF23 are found in John Hopkins OMIM database record 
ID 605380, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. FKSG44 
(Accession NP_114110.1) is another GAM47 target gene, 
herein designated TARGET GENE. FKSG44 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by FKSG44, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FKSG44 BINDING 



SITE, designated SEQ ID: 14084, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5077] Another function of GAM47 is therefore inhibition of 

FKSG44 (Accession NP_114110.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FKSG44. 

[5078] FLJ11259 (Accession NP_060840.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ11259 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11259, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11259 BINDING SITE, designated SEQ ID:1282, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5079] Another function of GAM47 is therefore inhibition of 

FLJ11259 (Accession NP_060840.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11259. 

[5080] FLJ 11280 (Accession NP.060849.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ11280 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11280, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11280 BINDING SITE, designated SEQ ID:5027, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5081] Another function of GAM47 is therefore inhibition of 

FLJ11280 (Accession NP.060849.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11280. 

[5082] FLJ11539 (Accession NP.079024.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ11539 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ11539, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11539 BINDING SITE, designated SEQ ID:16128, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5083] Another function of GAM47 is therefore inhibition of 



FLJ11539 (Accession NP_079024.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11539. 

[5084] FLJ11565 (Accession NP.078933.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ11565 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ11565, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11565 BINDING SITE, designated SEQ ID:4833, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5085] Another function of GAM47 is therefore inhibition of 

FLJ11565 (Accession NP.078933.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11565. 

[5086] FLJ11608 (Accession NP.078833.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ 11608 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 11608, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ11608 BINDING SITE, designated SEQ ID:4010, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5087] Another function of GAM47 is therefore inhibition of 

FLJ11608 (Accession NP.078833.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11608. 

[5088] FLJ12221 (Accession XP_031342.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ12221 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 12221, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12221 BINDING SITE, designated SEQ ID:15788, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5089] Another function of GAM47 is therefore inhibition of 

FLJ12221 (Accession XP_031342.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12221. 

[5090] FLJ12270 (Accession XP_290704.1) is another GAM47 tar- 



get gene, herein designated TARGET GENE. FLJ12270 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12270, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12270 BINDING SITE, designated SEQ ID:6928, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5091] Another function of GAM47 is therefore inhibition of 

FLJ12270 (Accession XP_290704.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12270. 

[5092] FLJ12425 (Accession XP_098290.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ12425 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ12425, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12425 BINDING SITE, designated SEQ ID:3483, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 



[5093] Another function of GAM47 is therefore inhibition of 

FLJ12425 (Accession XP_098290.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12425. 

[5094] FLJ12552 (Accession NP.073743.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ12552 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ12552, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12552 BINDING SITE, designated SEQ ID:3923, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5095] Another function of GAM47 is therefore inhibition of 

FLJ12552 (Accession NP.073743.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12552. 

[5096] FLJ12704 (Accession NP.079274.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ12704 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12704, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12704 BINDING SITE, designated SEQ ID:871, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5097] Another function of GAM47 is therefore inhibition of 

FLJ12704 (Accession NP_079274.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12704. 

[5098] FLJ12788 (Accession NP.071937.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ12788 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12788, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12788 BINDING SITE, designated SEQ ID:2532, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5099] Another function of GAM47 is therefore inhibition of 

FLJ12788 (Accession NP_071937.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12788. 



[5100] FLJ13154 (Accession NP_078874.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ13154 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13154, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13154 BINDING SITE, designated SEQ ID:17478, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5101] Another function of GAM47 is therefore inhibition of 

FLJ13154 (Accession NP.078874.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13154. 

[5102] FLJ13204 (Accession NP.079037.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ13204 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 13204, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13204 BINDING SITE, designated SEQ ID:7166, to the 
nucleotide sequence of GAM47 RNA, herein designated 



GAM RNA, also designated SEQ ID:269. 

[5103] Another function of GAM47 is therefore inhibition of 

FLJ13204 (Accession NP_079037.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13204. 

[5104] FLJ13710 (Accession NP_079093.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ13710 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13710, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13710 BINDING SITE, designated SEQ ID:18875, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5105] Another function of GAM47 is therefore inhibition of 

FLJ13710 (Accession NP.079093.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13710. 

[5106] FLJ13855 (Accession NP_075567.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ13855 
BINDING SITE1 and FLJ13855 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 



coded by FLJ13855, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ13855 BINDING SITE1 and 
FLJ13855 BINDING SITE2, designated SEQ ID:5049 and 
SEQ ID: 13447 respectively, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[5107] Another function of GAM47 is therefore inhibition of 

FLJ13855 (Accession NP.075567.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13855. 

[5108] FLJ14146 (Accession NP.078985.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ14146 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ14146, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14146 BINDING SITE, designated SEQ ID:888, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5109] Another function of GAM47 is therefore inhibition of 



FLJ14146 (Accession NP_078985.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14146. 
[5110] FLJ14442 (Accession NP_116174.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ 14442 
BINDING SITE1 and FLJ 14442 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ 14442, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ14442 BINDING SITE1 and 
FLJ14442 BINDING SITE2, designated SEQ ID:8273 and 
SEQ ID: 17024 respectively, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[51 1 1] Another function of GAM47 is therefore inhibition of 

FLJ14442 (Accession NP_116174.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14442. 

[5112] FLJ14751 (Accession NP_116223.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ14751 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14751, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14751 BINDING SITE, designated SEQ ID:3661, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5113] Another function of GAM47 is therefore inhibition of 

FLJ14751 (Accession NP_116223.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14751. 

[5114] FLJ20060 (Accession NP_060115.3) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ20060 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ20060, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20060 BINDING SITE, designated SEQ ID: 14321, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5115] Another function of GAM47 is therefore inhibition of 

FLJ20060 (Accession NP_060115.3) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ20060. 



[5116] FLJ20232 (Accession NP.061881.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ20232 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20232, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20232 BINDING SITE, designated SEQ ID:8193, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[51 1 7] Another function of GAM47 is therefore inhibition of 

FLJ20232 (Accession NP.061881.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20232. 

[5118] FLJ20400 (Accession NP_060274.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ20400 
BINDING SITE1 and FLJ20400 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ20400, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ20400 BINDING SITE1 and 
FLJ20400 BINDING SITE2, designated SEQ ID:12810 and 



SEQ ID:4963 respectively, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[5119] Another function of GAM47 is therefore inhibition of 

FLJ20400 (Accession NP_060274.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20400. 

[5120] FLJ20489 (Accession NP_060312.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ20489 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20489, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20489 BINDING SITE, designated SEQ ID:7395, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5121] Another function of GAM47 is therefore inhibition of 

FLJ20489 (Accession NP_060312.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20489. 

[5122] FLJ20758 (Accession NP.060422.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ20758 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20758, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20758 BINDING SITE, designated SEQ ID:19231, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5123] Another function of GAM47 is therefore inhibition of 

FLJ20758 (Accession NP_060422.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20758. 

[5124] FLJ20813 (Accession NP.060431.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ20813 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20813, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20813 BINDING SITE, designated SEQ ID:11077, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5125] Another function of GAM47 is therefore inhibition of 



FLJ20813 (Accession NP_060431.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20813. 

[5126] FLJ20886 (Accession NP_079475.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ20886 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ20886, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20886 BINDING SITE, designated SEQ ID:636, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5127] Another function of GAM47 is therefore inhibition of 

FLJ20886 (Accession NP_079475.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20886. 

[5128] FLJ21596 (Accession NP_079099.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ21596 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ21596, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ21596 BINDING SITE, designated SEQ ID:19872, to the 
nucleotide sequence of CAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5129] Another function of GAM47 is therefore inhibition of 

FLJ21596 (Accession NP_079099.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21596. 

[5130] FLJ22175 (Accession NP.079437.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ22175 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ22175, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22175 BINDING SITE, designated SEQ ID:12089, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5131] Another function of GAM47 is therefore inhibition of 

FLJ22175 (Accession NP_079437.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22175. 

[5132] FLJ22184 (Accession XP_300713.1) is another GAM47 tar- 



get gene, herein designated TARGET GENE. FLJ22184 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ22184, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22184 BINDING SITE, designated SEQ ID:8410, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5133] Another function of GAM47 is therefore inhibition of 

FLJ22184 (Accession XP.300713.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22184. 

[5134] FLJ22301 (Accession NP_079112.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ22301 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ22301, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22301 BINDING SITE, designated SEQ ID:889, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 



[5135] Another function of GAM47 is therefore inhibition of 

FLJ22301 (Accession NP_079112.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22301. 

[5136] FLJ22944 (Accession NP.079421.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ22944 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ22944, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22944 BINDING SITE, designated SEQ ID:5374, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5137] Another function of GAM47 is therefore inhibition of 

FLJ22944 (Accession NP_079421.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22944. 

[5138] FLJ23510 (Accession NP.078996.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ23510 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23510, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23510 BINDING SITE, designated SEQ ID:12934, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5139] Another function of GAM47 is therefore inhibition of 

FLJ23510 (Accession NP_078996.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23510. 

[5140] FLJ30594 (Accession NP.694556.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ30594 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ30594, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30594 BINDING SITE, designated SEQ ID:2004, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5141] Another function of GAM47 is therefore inhibition of 

FLJ30594 (Accession NP_694556.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30594. 



[5142] FLJ30681 (Accession XP_166291.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ30681 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ30681, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30681 BINDING SITE, designated SEQ ID:8907, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5143] Another function of GAM47 is therefore inhibition of 

FLJ30681 (Accession XP.166291.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30681. 

[5144] FLJ31052 (Accession NP.689591.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ31052 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ31052, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31052 BINDING SITE, designated SEQ ID:18738, to the 
nucleotide sequence of GAM47 RNA, herein designated 



GAM RNA, also designated SEQ ID:269. 

[5145] Another function of GAM47 is therefore inhibition of 

FLJ31052 (Accession NP_689591.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31052. 

[5146] FLJ31121 (Accession NP.653324.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ31121 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ31121, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31121 BINDING SITE, designated SEQ ID:12105, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5147] Another function of GAM47 is therefore inhibition of 

FLJ31121 (Accession NP.653324.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31121. 

[5148] FLJ31614 (Accession NP_689786.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ31614 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ31614, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31614 BINDING SITE, designated SEQ ID:3137, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5149] Another function of GAM47 is therefore inhibition of 

FLJ31614 (Accession NP.689786.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31614. 

[5150] FLJ32115 (Accession NP.689534.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ32115 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ32115, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32115 BINDING SITE, designated SEQ ID:17063, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5151] Another function of GAM47 is therefore inhibition of 

FLJ32115 (Accession NP_689534.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ32115. 

[5152] FLJ32784 (Accession NP_653224.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ32784 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32784, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32784 BINDING SITE, designated SEQ ID:15892, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5153] Another function of GAM47 is therefore inhibition of 

FLJ32784 (Accession NP.653224.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32784. 

[5154] FLJ33084 (Accession NP_689713.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ33084 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ33084, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ33084 BINDING SITE, designated SEQ ID:17824, to the 



nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5155] Another function of GAM47 is therefore inhibition of 

FLJ33084 (Accession NP.689713.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ33084. 

[5156] FLJ33620 (Accession XP.087304.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ33620 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ33620, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ33620 BINDING SITE, designated 
SEQ ID:20089, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5157] Another function of GAM47 is therefore inhibition of 

FLJ33620 (Accession XP_087304.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ33620. 

[5158] FLJ33641 (Accession NP_689900.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ33641 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ33641, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ33641 BINDING SITE, designated SEQ ID:460, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5159] Another function of GAM47 is therefore inhibition of 

FLJ33641 (Accession NP_689900.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ33641. 

t 516 °] FLJ36208 (Accession XP.208927.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ36208 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by FLJ36208, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ36208 BINDING SITE, designated SEQ ID:17922, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5161] Another function of GAM47 is therefore inhibition of 

FLJ36208 (Accession XP_208927.2) . Accordingly, utilities 



of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ36208. 

[5162] FLJ36888 (Accession NP_849152.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ36888 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ36888, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ36888 BINDING SITE, designated 
SEQ ID:2080, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5163] Another function of GAM47 is therefore inhibition of 

FLJ36888 (Accession NP.849152.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ36888. 

[5164] FLJ36888 (Accession XP.059053.7) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ36888 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ36888, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of FLJ36888 BINDING SITE, designated 
SEQ ID:2080, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5165] Another function of GAM47 is therefore inhibition of 

FLJ36888 (Accession XP.059053.7) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ36888. 

[5166] FLJ37735 (Accession NP_787087.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ37735 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ37735, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ37735 BINDING SITE, designated SEQ ID:890, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5167] Another function of GAM47 is therefore inhibition of 

FLJ37735 (Accession NP_787087.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ37735. 

[5168] FLJ37927 (Accession NP_689836.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ37927 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ37927, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ37927 BINDING SITE, designated SEQ ID:832, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5169] Another function of GAM47 is therefore inhibition of 

FLJ37927 (Accession NP_689836.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ37927. 

[5170] FLJ38359 (Accession NP.689731.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ38359 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ38359, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ38359 BINDING SITE, designated SEQ ID:7421, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5171] Another function of GAM47 is therefore inhibition of 



FLJ38359 (Accession NP_689731.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38359. 

[5172] FLJ38705 (Accession NP_776193.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ38705 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ38705, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ38705 BINDING SITE, designated SEQ ID:13655, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5173] Another function of GAM47 is therefore inhibition of 

FLJ38705 (Accession NP.776193.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38705. 

[5174] FLJ90254 (Accession NP.775962.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ90254 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ90254, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ90254 BINDING SITE, designated SEQ ID:4053, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5175] Another function of GAM47 is therefore inhibition of 

FLJ90254 (Accession NP.775962.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ90254. 

[5176] FLJ90583 (Accession NP.776189.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. FLJ90583 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ90583, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ90583 BINDING SITE, designated SEQ ID:4834, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5177] Another function of GAM47 is therefore inhibition of 

FLJ90583 (Accession NP.776189.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ90583. 

[5178] FOXP4 (Accession NP.612466.1) is another GAM47 target 



gene, herein designated TARGET GENE. F0XP4 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by FOXP4, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FOXP4 BIND- 
ING SITE, designated SEQ ID:4743, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5179] Another function of GAM47 is therefore inhibition of 

FOXP4 (Accession NP.612466.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FOXP4. 

[5180] FRCP2 (Accession NP.715637.1) is another GAM47 target 
gene, herein designated TARGET GENE. FRCP2 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by FRCP2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FRCP2 BIND- 
ING SITE, designated SEQ ID:7324, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 



[5181] Another function of GAM47 is therefore inhibition of 

FRCP2 (Accession NP_715637.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FRCP2. 

[5182] Fucosyltransferase 6 (alpha (1,3) fucosyltransferase) 

(FUT6, Accession NP_000141.1) is another GAM47 target 
gene, herein designated TARGET GENE. FUT6 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by FUT6, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FUT6 BINDING 
SITE, designated SEQ ID:979, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[5183] Another function of GAM47 is therefore inhibition of Fu- 
cosyltransferase 6 (alpha (1,3) fucosyltransferase) (FUT6, 
Accession NP_000141.1), a gene which is involved in the 
biosynthesis of the e- selectin ligand, sialyl- lewis x. cat- 
alyzes the transfer of fucose from gdp- beta- fucose to 
alpha- 2,3 sialylated substrates. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FUT6. 



[5184] The function of FUT6 has been established by previous 
studies. The alpha- 1,3- fucosyltransferases constitute a 
large family of glycosyltransferases with a high degree of 
homology. The enzymes of this family comprise 3 main 
activity patterns called myeloid, plasma, and Lewis, based 
on their capacity to transfer alpha- L- fucose to distinct 
oligosaccharide acceptors, their sensitivity to N- ethyl- 
maleimide inhibition, their cation requirements, and their 
tissue- specific expression patterns. The different cate- 
gories of alpha- 1,3- fucosyltransferases are sequentially 
expressed during embryo- fetal development. 

[5185] 

[5186] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5187] Brinkman- Van der Linden, E. C. M.; Mollicone, R.; Oriol, 
R.; Larson, C; Van den Eijnden, D. H.; Van Dijk, W. : A 
missense mutation in the FUT6 gene results in total ab- 
sence of alpha- 3- fucosylation of human alpha- 1- acid 
glycoprotein. J. Biol. Chem. 271: 14492- 14495, 1996. ; 
and 

[5188] Cameron, H. S.; Szczepaniak, D.; Weston, B. W. : Expres- 
sion of human chromosome 19p alpha- (1,3)- fucosyl- 



transferase genes in normal tissues: alternative splicing, 
polyadenylation, and is. 

[5189] Further studies establishing the function and utilities of 
FUT6 are found in John Hopkins OMIM database record ID 
136836, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. Gamma-aminobutyric acid (gaba) b receptor, 1 
(GABBR1, Accession NP_068704.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. GABBR1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
GABBR1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GABBR1 BINDING SITE, designated 
SEQ ID:9955, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5190] Another function of GAM47 is therefore inhibition of 

Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068704.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GABBR1. 

[5191] Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 



Accession NP_068705.1) is another GAM47 target gene, 
herein designated TARGET GENE. GABBR1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by GABBR1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GABBR1 BINDING SITE, designated SEQ ID:9955, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5192] Another function of GAM47 is therefore inhibition of 

Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP.068705.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GABBR1. 

[5193] Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_001461.1) is another GAM47 target gene, 
herein designated TARGET GENE. GABBR1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by GABBR1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of GABBR1 BINDING SITE, designated SEQ ID:9955, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5194] Another function of GAM47 is therefore inhibition of 

Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_001461.1) .Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GABBR1. 

[5195] Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068703.1) is another GAM47 target gene, 
herein designated TARGET GENE. GABBR1 BINDING SITE is 
a target binding site found in the 3 V untranslated region 
of multiple transcripts of mRNA encoded by GABBR1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GABBR1 BINDING SITE, designated SEQ ID:9955, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5196] Another function of GAM47 is therefore inhibition of 

Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068703.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with GABBR1. 

[5197] Glutamate decarboxylase 1 (brain, 67kda) (GAD1, Acces- 
sion NP_000808.1) is another GAM47 target gene, herein 
designated TARGET GENE. GAD1 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by GAD1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GAD1 
BINDING SITE, designated SEQ ID:10685, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[5198] Another function of GAM47 is therefore inhibition of Glu- 
tamate decarboxylase 1 (brain, 67kda) (GAD1, Accession 
NP_000808.1), a gene which catalyzes the conversion of 
glutamic acid to gamma- aminobutyric acid. Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GAD1. 

[5199] The function of GAD1 has been established by previous 
studies. Using a genomic probe from a human fetal brain 
library, Sparkes et al. (1987) probed the DNA of a mouse/ 
human somatic cell hybrid panel and assigned the GAD 



gene to human chromosome 2. Kelly et al. (1992) con- 
firmed the assignment of GAD1 to chromosome 2, using 
PCR to amplify specifically the human sequence in rodent/ 
human somatic cell hybrid DNAs. They also reported the 
full nucleotide sequence of the cDNA and the deduced 
amino acid sequence. Bu et al. (1992) mapped the GAD1 
gene to 2q31 by in situ hybridization of fluorescently la- 
beled GAD probes to human chromosomes. They demon- 
strated that the GAD1 gene encodes a polypeptide of 
67,000 molecular weight, with 594 amino acid residues. 
The GAD2 gene (OMIM Ref. No. 138275), located on 
10pll.23, encodes a polypeptide of 65,000 molecular 
weight (GAD65), with 585 amino acid residues. Brilliant et 
al. (1990) showed by Southern analysis of mouse- ham- 
ster hybrid cells and by interspecific backcrosses and re- 
combinant inbred strains that the mouse equivalent 
(Gadl) is located on chromosome 2 and that an apparent 
pseudogene is located on mouse chromosome 10. The 
mouse Gadl locus is part of a conserved homology be- 
tween mouse chromosome 2 and human 2q. By in situ hy- 
bridization, Edelhoff et al. (1993) also assigned GAD1 to 
human 2q31 and to mouse chromosome 2D in a known 
region of conservation between human and mouse. 



[5200] Animal model experiments lend further support to the 

function of GAD1. The remaining exon- intron boundaries 
occur at identical positions in the 2 cDNAs, suggesting 
that they derive from a common ancestral GAD gene. In 
addition to its role as an inhibitory neurotransmitter, 
GABA is presumed to be involved in the development and 
plasticity of the nervous system. GABA is synthesized by 
glutamic acid decarboxylase, but the respective roles of 
its 2 isoforms, GAD65 and GAD67, had not been deter- 
mined. Asada et al. (1996, 1997) undertook the selective 
elimination of each GAD isoform by gene targeting to 
clarify this issue. Asada et al. (1996) found that GAD65 - 
/- mice showed no change in brain GABA content or ani- 
mal behavior, except for a slight increase in susceptibility 
to seizures. Asada et al. (1997) produced GAD67 - /- 
mice. These mice were born at the expected frequency but 
died of severe cleft palate during the first morning after 
birth. GAD activities and GABA contents were reduced to 
20 and 7%, respectively, in the cerebral cortex of the new- 
born GAD67 - /- mice. Their brains, however, did not 
show any discernible defects. Previous pharmacologic and 
genetic investigations suggested the involvement of GABA 
in palate formation, but this was the first demonstration 



of a role for GAD67- derived CABA in the development of 
nonneural tissue. Independently, Condie et al. (1997) 
found defects in the formation of the palate in mice with a 
targeted mutation in the gene encoding GAD67. Previous 
observations had suggested a role of GABA in palate de- 
velopment. Analysis of mice with mutations in the beta- 3 
gamma- GABA receptor (GABRB3; 137192) had demon- 
strated that these mutations are associated with cleft sec- 
ondary palate in mice. The phenotype in the GABRB3 mu- 
tants showed that this gene is somehow involved in palate 
development but did not demonstrate that GABA is the 
ligand involved in this particular function. The results of 
Condie et al. (1997), demonstrating a similar phenotype 
between the receptor and ligand mutations, demonstrated 
a role for GABA signaling in normal palate development. 

[520 1] It is appreciated that the abovementioned animal model 
for GAD1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[5202] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5203] Asada, H.; Kawamura, Y.; Maruyama, K.; Kume, H.; Ding, 



R.- G.; Ji, F. Y.; Kanbara, N.; Kuzume, H.; Sanbo, M.; Yagi, 
T.; Obata, K. : Mice lacking the 65 kDa isoform of glutamic 
acid decarboxylase (GAD65) maintain normal levels of 
GAD67 and GABA in their brains but are susceptible to 
seizures. Biochem. Biophys. Res. Commun. 229: 891- 
895, 1996. ; and 

[5204] Scriver, C. R.; Hutchison, J. H. : The vitamin B6 deficiency 
syndrome in human infancy: biochemical and clinical ob- 
servations. Pediatrics 31: 240- 250, 1963. 

[5205] Further studies establishing the function and utilities of 

GAD1 are found in John Hopkins OMIM database record ID 
605363, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. Udp-n-acetyl-alpha-d-galactosamine: polypeptide 
n-acetylgalactosaminyltransferase 10 (galnac-tlO) 
(GALNT10, Accession NP_060010.2) is another GAM47 
target gene, herein designated TARGET GENE. GALNT10 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by GALNT10, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GALNT10 BINDING SITE, designated SEQ ID:8570, to the 



nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5206] Another function of GAM47 is therefore inhibition of Udp- 
n-acetyl-alpha-d-galactosamine: polypeptide n- 
acetylgalactosaminyltransferase 10 (galnac-tlO) 
(GALNT10, Accession NP_060010.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GALNT10. 

[5207] Galactose- 1-phosphate uridylyltransferase (GALT, Acces- 
sion NP_667343.1) is another GAM47 target gene, herein 
designated TARGET GENE. GALT BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by GALT, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GALT 
BINDING SITE, designated SEQ ID: 14804, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[5208] Another function of GAM47 is therefore inhibition of 

Galactose- 1-phosphate uridylyltransferase (GALT, Acces- 
sion NP_667343.1) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with GALT. 

[5209] Galactose- 1-phosphate uridylyltransferase (GALT, Acces- 
sion NP_667342.1) is another GAM47 target gene, herein 
designated TARGET GENE. GALT BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by GALT, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GALT 
BINDING SITE, designated SEQ ID: 14804, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[5210] Another function of GAM47 is therefore inhibition of 

Galactose- 1-phosphate uridylyltransferase (GALT, Acces- 
sion NP_667342.1) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GALT. 

t 5211 ] Giant axonal neuropathy (gigaxonin) (GAN, Accession 

NP_071324.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. GAN BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by GAN, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GAN BINDING SITE, designated 
SEQ ID: 1594, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5212] Another function of GAM47 is therefore inhibition of Giant 
axonal neuropathy (gigaxonin) (GAN, Accession 
NP.071324.1), a gene which plays an important role in 
neurofilament architecture, and therefore may be associ- 
ated with Giant axonal neuropathy 1. Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
Giant axonal neuropathy 1., and of other diseases and 
clinical conditions associated with GAN. 

[5213] The function of GAN has been established by previous 

studies. Giant axonal neuropathy (GAN; 256850), a severe 
autosomal recessive sensorineural neuropathy affecting 
both the peripheral nerves and the central nervous sys- 
tem, is characterized by neurofilament accumulation, 
leading to segmental distention of axons. The neuropathy 
is part of a generalized disorganization of the cytoskeletal 
intermediate filaments (IFs), to which neurofilaments be- 
long, as abnormal aggregation of multiple tissue- specific 
IFs has been reported in this disorder: vimentin (VIM; 
193060) in endothelial cells, Schwann cells, and cultured 



skin fibroblasts, and glial fibrillary acidic protein (GFAP; 
137780) in astrocytes (Prineas et al., 1976; Pena, 1982; 
Bousquet et al., 1996). Keratin intermediate filaments also 
seem to be altered, as most patients present characteristic 
curly or kinky hairs (Treiber- Held et al., 1994). Bomont et 
al. (2000) used a positional cloning approach to isolate a 
novel, ubiquitously expressed gene that encoded a pro- 
tein they named gigaxonin and contained mutations asso- 
ciated with giant axonal neuropathy. Gigaxonin contains 
an N- terminal BTB (broad- complex, tramtrack, and bric- 
a- brae) domain followed by 6 kelch repeats, which were 
predicted to adopt a beta- propeller shape. Distantly re- 
lated proteins sharing a similar domain organization have 
various functions associated with the cytoskeleton, pre- 
dicting that gigaxonin is a novel and distinct cytoskeletal 
protein that may represent a general pathologic target for 
other neurodegenerative disorders with alterations in the 
neurofilament network. 

[5214] 

[5215] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 5216 ] Bomont, P.; Cavalier, L; Blondeau, F.; Ben Hamida, C; Be- 



lal, S.; Tazir, M.; Demir, E.; Topaloglu, H.; Korinthenberg, 
R.; Tuysuz, B.; Landrieu, P.; Hentati, F.; Koenig, M. : The 
gene encoding gigaxonin, a new member of the cy- 
toskeletal BTB/kelch repeat family, is mutated in giant ax- 
onal neuropathy. Nature Genet. 26: 370- 374, 2000. ; and 
t 5217 ] Bousquet, O.; Basseville, M.; Vila- Porcile, E.; Billette de 
Villemeur, T.; Hauw, J.-J.; Landrieu, P.; Portier, M.- M. : 
Aggregation of a subpopulation of vimentin filaments in 
cultured. 

[5218] Further studies establishing the function and utilities of 
GAN are found in John Hopkins OMIM database record ID 
605379, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Gata binding protein 
2 (GATA2, Accession NP_1 16027.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. GATA2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by GATA2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GATA2 
BINDING SITE, designated SEQ ID:3495, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 



[5219] Another function of GAM47 is therefore inhibition of Gata 
binding protein 2 (GATA2, Accession NP_116027.2) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with GATA2. 

[5220] GBP5 (Accession NP.443 174.1) is another GAM47 target 
gene, herein designated TARGET GENE. GBP5 BINDING 
SITE1 and GBP5 BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by GBP5, 
corresponding to target binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GBP5 BINDING SITE1 and GBP5 BINDING SITE2, 
designated SEQ ID: 14365 and SEQ ID: 10024 respectively, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5221] Another function of GAM47 is therefore inhibition of GBP5 
(Accession NP_443174.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GBP5. 

[5222] c cn 5 general control of amino-acid synthesis 5-like 2 
(yeast) (GCN5L2, Accession NP_066564.1) is another 
GAM47 target gene, herein designated TARGET GENE. 



GCN5L2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by GCN5L2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GCN5L2 BINDING SITE, designated SEQ 
ID: 1805, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5223] Another function of GAM47 is therefore inhibition of Gcn5 
general control of amino-acid synthesis 5-like 2 (yeast) 
(GCN5L2, Accession NP_066564.1), a gene which func- 
tions as a histone acetyltransferase (hat) to promote tran- 
scriptional activation. Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GCN5L2. 

[5224] The function of GCN5L2 has been established by previous 
studies. The ability of DNA- bound transcriptional activa- 
tor proteins to enhance the initiation rate of RNA poly- 
merase II- mediated gene transcription hinges on their 
potential to interact functionally with the general tran- 
scription machinery bound at the basal promoter. Candau 
et al. (1996) identified expressed sequence tags of possi- 
ble human homologs of the yeast transcriptional activator 



proteins ADA2 and GCN5. Full- length cDNAs, designated 
TADA2L (OMIM Ref. No. 602276) and GCN5L2, were iso- 
lated from testis. The GCN5L2 predicted 427- amino acid 
protein is 43% identical to the yeast protein. GCN5L2 was 
shown to function experimentally as an adaptor in a hu- 
man cell line. Yang et al. (1996) also cloned GCN5L2; their 
clone had an additional 49 N- terminal amino acids. Yang 
et al. (1996) reported that GCN5L2 has significant histone 
acetyltransferase activity with core histones, but not with 
nucleosome core particles. By Northern blot analysis, 
Carter et al. (1997) detected a 4.0- kb GCN5L2 message 
in all tissues examined, with most abundant expression in 
ovary. 

[5225] Animal model experiments lend further support to the 
function of GCN5L2. Histone acetyltransferases regulate 
transcription. Gcn5 (encoded by Gcn5l2) and Pcaf (OMIM 
Ref. No. 602305), histone acetyltransferases in the mouse, 
share similar sequences and enzymatic activities. Both in- 
teract with p300 and CBP, encoded by Ep300 (OMIM Ref. 
No. 602700) and Crebbp (OMIM Ref. No. 600140), respec- 
tively, which are 2 other histone acetyltransferases that 
integrate multiple signaling pathways. Xu et al. (2000) 
showed that the gene Pcaf is dispensable in mice. In con- 



trast, Gcn5l2- null embryos died during embryogenesis. 
Growth was severely retarded by day 8.5 postcoitum, and 
embryos failed to form dorsal mesoderm lineages, includ- 
ing chordamesoderm and paraxial mesoderm. Loss of 
dorsal mesoderm lineages was due to a high incidence of 
apoptosis in the Gcn5l2 mutants that began before the 
onset of morphologic abnormalities. Embryos null for 
both Gen 5 12 and Pcaf showed even more severe defects, 
indicating that these histone acetyltransferases have over- 
lapping function during embryogenesis. 

t 5226 ] It is appreciated that the abovementioned animal model 
for GCN5L2 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[5227] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5 22 8] Candau, R.; Moore, P. A.; Wang, L; Barlev, N.; Ying, C. Y.; 
Rosen, C. A.; Berger, S. L. : Identification of human pro- 
teins functionally conserved with the yeast putative adap- 
tors ADA2 and GCN5. Molec. Cell. Biol. 16: 593- 602, 
1996. ; and 

[5229] carter, K. C.; Wang, L; Shell, B. K.; Zamir, I.; Berger, S. L; 



Moore, P. A. : The human transcriptional adaptor genes 
TADA2L and GCN5L2 colocalize to chromosome 17ql2- 
q21 and display. 

[5230] Further studies establishing the function and utilities of 
GCN5L2 are found in John Hopkins OMIM database record 
ID 602301, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Growth differ- 
entiation factor 1 (GDF1, Accession NP.001483.2) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. GDF1 BINDING SITE is a target binding site found in 
the 5 x untranslated region of mRNA encoded by GDF1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GDF1 BINDING SITE, designated SEQ ID: 13970, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5231] Another function of GAM47 is therefore inhibition of 
Growth differentiation factor 1 (GDF1, Accession 
NP_001483.2) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GDF1. 

[5232] Glioma tumor suppressor candidate region gene 1 



(GLTSCR1, Accession NP_056526.1) is another GAM47 
target gene, herein designated TARGET GENE. GLTSCR1 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by GLTSCR1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GLTSCR1 BINDING SITE, designated SEQ ID: 18169, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5233] Another function of GAM47 is therefore inhibition of 
Glioma tumor suppressor candidate region gene 1 
(GLTSCR1, Accession NP.056526.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GLTSCR1. 

[5234] Guanosine monophosphate reductase (GMPR, Accession 
NP_006868.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. GMPR BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GMPR, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GMPR BINDING SITE, designated 



SEQ ID:9389, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5235] Another function of GAM47 is therefore inhibition of 

Guanosine monophosphate reductase (GMPR, Accession 
NP.006868.2), a gene which functions in the conversion 
and maintaining the intracellular balance of a and g nu- 
cleotides. Accordingly, utilities of GAM47 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with GMPR. 

[5236] The function of GMPR has been established by previous 
studies. Kanno et al. (1989) suggested that red cell G6PD 
is a fusion protein consisting of an NH2- terminus en- 
coded by chromosome 6 and a COOH- portion coded by 
an X chromosome. This was subsequently disproved by 
Beutler et al. (1990) and by Mason et al. (1990) who also 
presented evidence that the gene that had been mapped 
to chromosome 6 by Southern hybridization to flow- 
sorted chromosomes and to somatic cell hybrids was in 
fact GMP reductase. By fluorescence in situ hybridization, 
Murano et al. (1994) mapped the GMPR gene to 6p23. 
Henikoff and Smith (1989) had pointed out similarities 
between the sequence described by Kanno et al. (1989) 
for the chromosome 6- encoded gene and the sequence 



of E. coli GMP reductase. Kondoh et al. (1991) further de- 
lineated the structure of the gene. It spans about 50 kb 
and is composed of 9 exons, which encode 345 amino 
acid residues. The gene contains 2 potential Spl binding 
sites within exon 1, and a functional, atypical polyadeny- 
lation signal in exon 9. 

[5237] 

[5238] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5239] Kanno, H.; Huang, I.- Y.; Kan, Y. W.; Yoshida, A. : Two 
structural genes on different chromosomes are required 
for encoding the major subunit of human red cell glu- 
cose- 6- phosphate dehydrogenase. Cell 58: 595- 606, 
1989. ; and 

[5240] Murano, I.; Tsukahara, M.; Kajii, T.; Yoshida, A. : Mapping 
of the human guanosine monophosphate reductase gene 
(GMPR) to chromosome 6p23 by fluorescence in situ hy- 
bridization. Genomics. 

[5241] Further studies establishing the function and utilities of 

GMPR are found in John Hopkins OMIM database record ID 
139265, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Guanine nucleotide 



binding protein (g protein), alpha 15 (gq class) (GNA15, 
Accession NP_002059.1) is another GAM47 target gene, 
herein designated TARGET GENE. GNA15 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by GNA15, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GNA15 BINDING 
SITE, designated SEQ ID: 1917, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 
[5242] Another function of GAM47 is therefore inhibition of Gua- 
nine nucleotide binding protein (g protein), alpha 15 (gq 
class) (GNA15, Accession NP_002059.1) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GNA15. 

[5243] Glycoprotein ib (platelet), alpha polypeptide (GP1BA, Ac- 
cession NP_000164.1) is another GAM47 target gene, 
herein designated TARGET GENE. GP1BA BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by GP1BA, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of GP1BA BINDING SITE, 
designated SEQ ID: 19965, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[5244] Another function of GAM47 is therefore inhibition of Gly- 
coprotein ib (platelet), alpha polypeptide (GP1BA, Acces- 
sion NP_000164.1) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GP1BA. 

[5245] q protein-coupled receptor 74 (GPR74, Accession 

NP.444264.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. GPR74 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by GPR74, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
GPR74 BINDING SITE, designated SEQ ID:16837, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[5246] Another function of GAM47 is therefore inhibition of G 
protein-coupled receptor 74 (GPR74, Accession 



NP.444264.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CPR74. 

[5247] q protein-coupled receptor 92 (GPR92, Accession 

NP_065133.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. GPR92 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GPR92, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR92 BINDING SITE, designated 
SEQ ID: 17507, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5248] Another function of GAM47 is therefore inhibition of G 
protein-coupled receptor 92 (GPR92, Accession 
NP_065133.1), a gene which transduces extracellular sig- 
nals through heterotrimeric G proteins. Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GPR92. 

[5249] The function of GPR92 has been established by previous 
studies. Lee et al. (2001) identified GPR92, which they 
designated GPR93, in a genomic database using the se- 



quences of the cysteinyl leukotriene- 2 receptor (OMIM 
Ref. No. 605666) as query. GPR92 encodes a deduced 
372- amino acid protein that shares 36 to 40% sequence 
identity in the transmembrane regions with the G protein- 
coupled purinergic receptor P2Y5, GPR23 (OMIM Ref. No. 
300086), and GPR17 (OMIM Ref. No. 603071). Lee et al. 
(2001) mapped the GPR92 gene to chromosome 12 based 
on sequence similarity between the GPR92 sequence and a 
BAC clone (GenBank AC006087) localized to chromosome 
12. The ADHR Consortium (2000) identified GPR92 near 
the FGF23 gene on chromosome 12pl3. 

[5250] 

[5251] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5252] |_ee, D. K.; Nguyen, T.; Lynch, K. R.; Cheng, R.; Vanti, W. 
B.; Arkhitko, O.; Lewis, T.; Evans, J. F.; George, S. R.; 
O'Dowd, B. F. : Discovery and mapping often novel G pro- 
tein- coupled receptor genes. Gene 275: 83- 91, 2001. ; 
and 

[5253] The ADHR Consortium : Autosomal dominant hypophos- 
phataemic rickets is associated with mutations in FGF23. 
Nature Genet. 26: 345- 348, 2000. 



[5254] Further studies establishing the function and utilities of 
GPR92 are found in John Hopkins OMIM database record 
ID 606926, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Glutathione s- 
transferase m5 (GSTM5, Accession NP_000842.2) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. GSTM5 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
GSTM5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GSTM5 BINDING SITE, designated 
SEQ ID: 10604, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5255] Another function of GAM47 is therefore inhibition of Glu- 
tathione s-transferase m5 (GSTM5, Accession 
NP_000842.2), a gene which conjugates reduced glu- 
tathione to a wide number of exogenous and endogenous 
hydrophobic electrophiles. Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GSTM5. 

[5256] The function of GSTM5 has been established by previous 
studies. The glutathione S- transferases (GSTs) are 



dimeric enzymes that metabolize a broad range of xeno- 
biotics and carcinogens. They are encoded by several 
multigene families. See GSTM1 (OMIM Ref. No. 138350) 
for additional background. By screening a human frontal 
cortex cDNA library with a rat cDNA that cross- hy- 
bridized with other rodent and human mu class GST cD- 
NAs, Takahashi et al. (1993) isolated a cDNA encoding 
GSTM5. Northern blot analysis revealed that GSTM5 is ex- 
pressed primarily in brain and lung and to a lesser extent 
in heart. The GSTM5 gene encodes a predicted 217- 
amino acid protein. By Western blot analysis using anti- 
bodies against the unique C- terminal region of GSTM5, 
Takahashi et al. (1993) detected GSTM5 in brain and testis 
but not liver. 

[5257] 

[5258] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5259] Pearson, W. R.; Vorachek, W. R.; Xu, S.; Berger, R.; Hart, I.; 
Vannais, D.; Patterson, D. : Identification of class- mu 
glutathione transferase genes GSTM1- GSTM5 on human 
chromosome lpl3. Am. J. Hum. Genet. 53: 220- 233, 
1993. ; and 



[ 526 °] Takahashi, Y.; Campbell, E. A.; Hirata, Y.; Takayama, T.; 

Listowsky, I. : A basis for differentiating among the multi- 
ple human mu- glutathione S- transferases and molecular 
cloning of bra. 

[5261] Further studies establishing the function and utilities of 
GSTM5 are found in John Hopkins OMIM database record 
ID 138385, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Hyaluronan 
binding protein 2 (HABP2, Accession NP_004123.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. HABP2 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by HABP2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of HABP2 BINDING SITE, designated SEQ 
ID: 14769, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5262] Another function of GAM47 is therefore inhibition of 
Hyaluronan binding protein 2 (HABP2, Accession 
NP_004123.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HABP2. 



[5263] Histone deacetylase 5 (HDAC5, Accession NP_63 1944.1) is 
another GAM47 target gene, herein designated TARGET 
GENE. HDAC5 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by HDAC5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HDAC5 BINDING 
SITE, designated SEQ ID: 1806, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[5264] Another function of GAM47 is therefore inhibition of His- 
tone deacetylase 5 (HDAC5, Accession NP_63 1944.1), a 
gene which is responsible for the deacetylation of lysine 
residues on the n- terminal part of the core histones and 
mediate transcriptional regulation. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HDAC5. 

[5265] The function of HDAC5 has been established by previous 
studies. Members of the myocyte enhancer factor- 2 
(MEF2A; 600660) family of transcription factors associate 
with myogenic basic helix- loop- helix transcription fac- 
tors such as MYOD1 (OMIM Ref. No. 159970) to activate 



skeletal myogenesis. MEF2 proteins also interact with the 
class II histone deacetylases HDAC4 and HDAC5, resulting 
in repression of MEF2- dependent genes. Execution of the 
muscle differentiation program requires release of MEF2 
from repression by HDACs, which are expressed constitu- 
tively in myoblasts and myotubes. McKinsey et al. (2000) 
demonstrated that HDAC5 shuttles from the nucleus to 
the cytoplasm when myoblasts are triggered to differenti- 
ate. Calcium/calmodulin- dependent protein kinase 
(CAMK1; 604998) signaling, which stimulates myogenesis 
and prevents formation of MEF2- HDAC complexes, also 
induces nuclear export of HDAC4 and HDAC5 by phos- 
phorylation of these transcriptional repressors. An HDAC5 
mutant lacking 2 CAMK phosphorylation sites is resistant 
to CAMK- mediated nuclear export and acts as a domi- 
nant inhibitor of skeletal myogenesis, whereas a cytoplas- 
mic HDAC 5 mutant is unable to block efficiently the mus- 
cle differentiation program. McKinsey et al. (2000) con- 
cluded that their results highlight a mechanism for tran- 
scriptional regulation through signal and differentiation- 
dependent nuclear export of a chromatin- remodeling en- 
zyme, and suggest that nucleocytoplasmic trafficking of 
HDACs is involved in the control of cellular differentiation. 



Nagase et al. (1998) isolated a partial cDNA encoding 
HDAC5, which they called KIAA0600, from a brain cDNA 
library. RT- PCR analysis detected HDAC5 expression in 
all tissues tested, with relatively low expression in spleen 
and pancreas. By serologic analysis of recombinant colon 
cancer cDNA expression libraries, Scanlan et al. (1998) 
identified a partial cDNA encoding HDAC5, which they 
called NYC09. Northern blot and RT- PCR analysis indi- 
cated weak but universal expression of a 3.7- kb HDAC5 
transcript. Serologic analysis demonstrated that 5 of 29 
colon cancer patients had antibodies to HDAC5. 

[5266] 

[5267] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5268] Nagase, T.; Ishikawa, K.; Miyajima, N.; Tanaka, A.; Kotani, 
H.; Nomura, N.; Ohara, O. : Prediction of the coding se- 
quences of unidentified human genes. IX. The complete 
sequences of 100 new cDNA clones from brain which can 
code for large proteins in vitro. DNA Res. 5: 31- 39, 1998. 
; and 

[5269] McKinsey, T. A.; Zhang, C- L; Lu, J.; Olson, E. N. : Signal- 
dependent nuclear export of a histone deacetylase regu- 



lates muscle differentiation. Nature 408: 106- 111, 2000. 
[5270] Further studies establishing the function and utilities of 
HDAC5 are found in John Hopkins OMIM database record 
ID 605315, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. HES2 
(Accession XP_290879.1) is another GAM47 target gene, 
herein designated TARGET GENE. HES2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by HES2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of HES2 BINDING SITE, 
designated SEQ ID:4547, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[5271] Another function of GAM47 is therefore inhibition of HES2 
(Accession XP_290879.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HES2. 

t 5272 ] Hexosaminidase a (alpha polypeptide) (HEXA, Accession 
NP_000511.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. HEXA BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by HEXA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HEXA BINDING SITE, designated 
SEQ ID: 13753, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5273] Another function of GAM47 is therefore inhibition of Hex- 
osaminidase a (alpha polypeptide) (HEXA, Accession 
NP_000511.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HEXA. 

[5274] Hepatocyte growth factor- regulated tyrosine kinase sub- 
strate (HGS, Accession NP_004703.1) is another GAM47 
target gene, herein designated TARGET GENE. HGS BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by HGS, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HGS BINDING 
SITE, designated SEQ ID:10117, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5275] Another function of GAM47 is therefore inhibition of Hep- 



atocyte growth factor- regulated tyrosine kinase substrate 
(HGS, Accession NP_004703.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HGS. 

[5276] Hira interacting protein 3 (HIRIP3, Accession 

NP_003600.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. HIRIP3 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by HIRIP3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HIRIP3 BINDING SITE, designated 
SEQ ID: 12016, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5277] Another function of GAM47 is therefore inhibition of Hira 
interacting protein 3 (HIRIP3, Accession NP_003600.2) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HIRIP3. 

[5278] Major histocompatibility complex, class ii, do beta 

(HLA-DOB, Accession NP_002111.1) is another GAM47 
target gene, herein designated TARGET GENE. HLA-DOB 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by HLA-DOB, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HLA-DOB BINDING SITE, designated SEQ ID:11289, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5279] Another function of GAM47 is therefore inhibition of Ma- 
jor histocompatibility complex, class ii, do beta 
(HLA-DOB, Accession NP_002111.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HLA-DOB. 

[5280] Homeo box a3 (HOXA3, Accession NP_705896.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. HOXA3 BINDING SITE is a target binding site found 
in the 5^ untranslated region of multiple transcripts of 
mRNA encoded by HOXA3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HOXA3 BINDING 
SITE, designated SEQ ID:2711, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 



[5281] Another function of GAM47 is therefore inhibition of 
Homeo box a3 (HOXA3, Accession NP_705896.1) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HOXA3. 

[5282] Homeo box b8 (HOXB8, Accession NP_076921.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. HOXB8 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
HOXB8, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HOXB8 BINDING SITE, designated 
SEQ ID: 1287, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5283] Another function of GAM47 is therefore inhibition of 

Homeo box b8 (HOXB8, Accession NP_076921.1), a gene 
which is part of a developmental regulatory system. Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HOXB8. 

[5284] The function of HOXB8 has been established by previous 
studies. Using RT- PCR and in situ hybridization, Greer 



and Capecchi (2002) detected Hoxb8 expression in re- 
gions of the adult mouse central nervous system including 
the cervical spinal cord, brainstem, forebrain, olfactory 
bulb, basal ganglia, hippocampus, cortex, and cerebellum. 
Greer and Capecchi (2002) noted that the behavior of 
Hoxb8 knockout mice is not unlike that of humans suffer- 
ing from the obsessive- compulsive spectrum disorder 
(OCD) trichotillomania. Consistent with this, they detected 
expression of Hoxb8 in regions of the CNS known as the 
'OCD- circuit,' where OCD patients are thought to have 
abnormal metabolic activity. They hypothesized that tri- 
chotillomania may arise from a misregulation of an innate 
autogrooming behavior and presented the Hoxb8 mutant 
mice as a model of OCD- like phenotypes. 
[5285] Animal model experiments lend further support to the 
function of HOXB8. The grooming phenotype in Hoxb8 
knockout mice reported by Greer and Capecchi (2002) 
differs significantly from the axial skeletal defects and ab- 
normal forearm clasping reflex reported for Hoxb8 mu- 
tant mice generated by van den Akker et al. (1999). Greer 
and Capecchi (2002) argued that the skeletal and forelimb 
defects observed by van den Akker et al. (1999) were due 
to the presence of the bacterial lacZ gene in the mutant 



mice. Greer and Capecchi (2002) similarly concluded that 
skeletal defects observed in one of their Hoxb8 mutant 
lines were due to the presence of a bacterial neo(r) gene 
in the Hoxb8 locus interfering with the expression of 
neighboring Hox genes. 

[5286] it is appreciated that the abovementioned animal model 

for HOXB8 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[5287] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5288] Greer, J. M.; Capecchi, M. R. : Hoxb8 is required for nor- 
mal grooming behavior in mice. Neuron 33: 23- 34, 2002. 
; and 

[5289] van d en Akker, E.; Reijnen, M.; Korving, J.; Brouwer, A.; 
Meijlink, F.; Deschamps, J. : Targeted inactivation of 
Hoxb8 affects survival of a spinal ganglion and causes 
aberrant limb re. 

[5290] Further studies establishing the function and utilities of 
HOXB8 are found in John Hopkins OMIM database record 
ID 142963, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Histamine re- 



ceptor hi (HRH1, Accession NP_000852.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
HRH1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by HRH1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HRH1 BINDING SITE, designated SEQ ID:16395, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[5291] Another function of GAM47 is therefore inhibition of His- 
tamine receptor hi (HRH1, Accession NP_000852.1), a 
gene which stimulates the synthesis of inositol phosphate. 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HRH1. 

[5292] The function of HRH1 has been established by previous 
studies. Histamine is a ubiquitous messenger molecule 
released from mast cells, enterochromaffin- like cells, and 
neurons. Its various actions are mediated by 3 pharmaco- 
logically defined receptors termed the HI, H2 (OMIM Ref. 
No. 142703), and H3 (OMIM Ref. No. 604525) receptors. 
The HI receptor was the first member of this family to be 



pharmacologically defined with the design of selective an- 
tagonists, the 'antihistamines,' which are used to treat al- 
lergic and inflammatory reactions. The HI receptor is ex- 
pressed by various peripheral tissues, such as smooth 
muscle, and by neurons in the brain, where histamine may 
be involved in the control of wakefulness, mood, and hor- 
mone secretion. Yamashita et al. (1991) cloned a bovine 
HI receptor cDNA and established its nucleotide se- 
quence. Its homology with the corresponding sequence of 
other receptors confirmed that it belongs to the super- 
family of receptors coupled with G proteins with 7 puta- 
tive transmembrane domains. In addition to their expres- 
sion in neuronal, gastric, and muscular tissue, the G pro- 
tein- coupled receptors HRH1 and HRH2 are also ex- 
pressed on T- helper lymphocytes and trigger different 
intracellular events upon activation. Using flow cytometric 
analysis, Jutel et al. (2001) demonstrated that histamine 
binds more strongly to Thl than to Th2 cells. Flow cytom- 
etry and RT- PCR analysis showed that HRH1 is predomi- 
nantly expressed on Thl cells in an IL3 (OMIM Ref. No. 
147740)- upregulatable manner, while HRH2 is predomi- 
nant on Th2 cells. Stimulation of naive, CD45RA+ (see 
OMIM Ref. No. 151460) T cells with IL12 (OMIM Ref. No. 



161560) resulted in preferential expression of HRH1, but 
stimulation with IL4 (OMIM Ref. No. 147780) resulted in 
suppressed expression of HRH1, demonstrating that ma- 
ture CD45RO+ Thl and Th2 lymphocytes preferentially 
but not exclusively express HRH1 and HRH2, and that 
HRH1 and HRH2 are regulated by cytokines present in the 
immune environment. Histamine stimulation of Thl cells 
resulted in significant calcium flux that could be blocked 
by an HRH1 antagonist, while stimulation of Th2 cells led 
to cAMP formation that could be blocked by an HRH2, but 
not an HRH1, antagonist. Furthermore, histamine en- 
hanced Thl but inhibited Th2 responses to anti- CD3. 
Histamine also enhanced peripheral blood mononuclear 
cell responses in sensitized individuals to a predominantly 
Thl antigen, but suppressed responses to Th2 allergens. 
[5293] Animal model experiments lend further support to the 
function of HRH1. Ma et al. (2002) noted that pertussis 
toxin (PTX) elicits a range of responses in mice, including 
sensitization to vasoactive amines (VAAS) and increased 
vascular permeability subsequent to PTX- induced 
changes in vascular endothelial cells. Susceptible mouse 
strains die from hypotensive and hypovolemic shock on 
vasoactive amine challenge, whereas resistant strains do 



not. This hypersensitivity is controlled by an autosomal 
dominant locus, designated Bphs, localized to mouse 
chromosome 6. Using positional cloning, Ma et al. (2002) 
linked the Bphs locus to Hrhl. Mice lacking Hrhl were 
protected from VAAS hypersensitivity, as well as from ex- 
perimental allergic encephalomyelitis and experimental 
autoimmune orchitis. Sequence analysis showed that 
Ieu263- to- pro (L263P), met313- to- val (M313V), and 
ser331- to- pro (S331P) polymorphisms were associated 
with resistance to vasoactive amine challenge. The au- 
thors concluded that these Hrhl alleles control both the 
autoimmune T- cell and vascular responses regulated by 
histamine after PTX sensitization. 

t 5294 ] It is appreciated that the abovementioned animal model 
for HRH1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[5295] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5296] jutel, M.; Watanabe, T.; Klunker, S.; Akdis, M.; Thomet, O. 
A. R.; Malolepszy, J.; Zak- Nejmark, T.; Koga, R.; 
Kobayashi, T.; Blaser, K.; Akdis, C. A. : Histamine regu- 



lates T- cell and antibody responses by differential ex- 
pression of HI and H2 receptors. Nature 413: 420- 425, 
2001. ; and 

[5297] Maj r_ z .\ Gao, J.; Meeker, N. D.; Fillmore, P. D.; Tung, K. 
S. K.; Watanabe, T.; Zachary, J. F.; Offner, H.; Blankenhorn, 
E. P.; Teuscher, C. : Identification of Bphs, an autoimmune 
di. 

[5298] Further studies establishing the function and utilities of 

HRH1 are found in John Hopkins OMIM database record ID 
600167, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Heparan sulfate 
2-o-sulfotransferase 1 (HS2ST1, Accession NP_036394.1) 
is another GAM47 target gene, herein designated TARGET 
GENE. HS2ST1 BINDING SITE1 and HS2ST1 BINDING SITE2 
are target binding sites found in untranslated regions of 
mRNA encoded by HS2ST1, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of HS2ST1 BINDING SITE1 
and HS2ST1 BINDING SITE2, designated SEQ ID:2206 and 
SEQ ID: 10600 respectively, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 



[5299] Another function of GAM47 is therefore inhibition of Hep- 
aran sulfate 2-o-sulfotransferase 1 (HS2ST1, Accession 
NP_036394.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HS2ST1. 

[5300] Heparan sulfate (glucosamine) 3-o-sulfotransferase 4 

(HS3ST4, Accession XP.056254.4) is another GAM47 tar- 
get gene, herein designated TARGET GENE. HS3ST4 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by HS3ST4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HS3ST4 
BINDING SITE, designated SEQ ID:3789, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[5301] Another function of GAM47 is therefore inhibition of Hep- 
aran sulfate (glucosamine) 3-o-sulfotransferase 4 
(HS3ST4, Accession XP_056254.4) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HS3ST4. 

[5302] HSD3B7 (Accession NP.079469.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. HSD3B7 BIND- 



ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by HSD3B7, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HSD3B7 
BINDING SITE, designated SEQ ID:17703, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[5303] Another function of GAM47 is therefore inhibition of 

HSD3B7 (Accession NP.079469.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSD3B7. 

[5304] Hiv-1 tat interactive protein, 60kda (HTATIP, Accession 

NP_006379.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. HTATIP BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by HTATIP, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of HTATIP BINDING SITE, desig- 
nated SEQ ID: 10365, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 



[5305] Another function of GAM47 is therefore inhibition of Hiv- 
1 tat interactive protein, 60kda (HTATIP, Accession 
NP_006379.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HTATIP. 

[5306] Hypoxia up-regulated 1 (HYOU1, Accession NP_006380.1) 
is another GAM47 target gene, herein designated TARGET 
GENE. HYOU1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
HYOU1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HYOU1 BINDING SITE, designated 
SEQ ID: 10294, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5307] Another function of GAM47 is therefore inhibition of Hy- 
poxia up-regulated 1 (HYOU1, Accession NP_006380.1) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HYOU1. 

[5308] HYPB (Accession NP_036403.1) is another GAM47 target 
gene, herein designated TARGET GENE. HYPB BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of multiple transcripts of mRNA encoded by HYPB, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of HYPB BINDING SITE, designated SEQ ID: 10651, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5309] Another function of GAM47 is therefore inhibition of HYPB 
(Accession NP_036403.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HYPB. 

[5310] immune associated nucleotide 4 like 1 (mouse) (IAN4L1, 
Accession NP_060854.2) is another GAM47 target gene, 
herein designated TARGET GENE. IAN4L1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by IAN4L1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of IAN4L1 BINDING 
SITE, designated SEQ ID: 18040, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[531 1] Another function of GAM47 is therefore inhibition of Im- 



mune associated nucleotide 4 like 1 (mouse) (IAN4L1, Ac- 
cession NP_060854.2) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with IAN4L1. 

[5312] | BA2 (Accession NP_113614.1) is another GAM47 target 

gene, herein designated TARGET GENE. IBA2 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by IBA2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of IBA2 BINDING 
SITE, designated SEQ ID:6376, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[5313] Another function of GAM47 is therefore inhibition of IBA2 
(Accession NP_113614.1) .Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with IBA2. 

[5314] interleukin 1 receptor-like 1 (IL1RL1, Accession 

NP.775661.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. IL1RL1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by IL1RL1, correspond- 



ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
IL1RL1 BINDING SITE, designated SEQ ID: 1862, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[5315] Another function of GAM47 is therefore inhibition of In- 
terleukin 1 receptor-like 1 (IL1RL1, Accession 
NP_775661.1), a gene which is possibly involved in regu- 
lation oft- lymphocyte action. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IL1RL1. 

[5316] The function of IL1RL1 has been established by previous 
studies. Tominaga (1989) isolated a murine gene, which 
they termed St2, as one of the genes specifically ex- 
pressed by growth stimulation in BALB/c- 3T3 cells. The 
gene encodes 2 protein products: St2, the soluble se- 
creted form; and St2L, the transmembrane receptor form 
which is very similar to the interleukin- 1 receptors 
(147810; 147911) that map to human chromosome 2. 
Tominaga (1989) suggested that St2 gene expression is 
related to the growth of cells and that an unknown signal 
is transduced to control cell proliferation by binding of 



specific ligand(s). Because the symbol ST2 had already 
been assigned to a locus on lip (see OMIM Ref. No. 
185440), the HUGO Nomenclature Committee designated 
the human homolog of the mouse St2 gene as IL1RL1. By 
use of a mouse St2 probe to screen an activated human 
helper T- cell line library, Tominaga et al. (1992) isolated 
a cDNA for IL1RL1, which encodes a 328- amino acid pro- 
tein with 9 potential glycosylation sites and 3 Ig- like do- 
mains. By Northern blot analysis, Kumar et al. (1997) de- 
tected expression of a 1.4- kb IL1RL1 transcript in skele- 
tal muscle, heart, brain, and pancreas, with additional 
2.5- and 4.2- kb transcripts in lung, liver, placenta, and 
kidney. By RT- PCR analysis, they observed constitutive 
expression in mesenchymal and myeloblastic cell lines, 
with further induction by phorbol ester or cytokine stimu- 
lation. Expression in mouse, in contrast, occurs only be- 
tween days 2 and 4 after exposure to UVB irradiation. 

[5317] 

[5318] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5319] Tago, K.; Noda, T.; Hayakawa, M.; Iwahana, H.; Yanagi- 
sawa, K.; Yashiro, T.; Tominaga, S. : Tissue distribution 



and subcellular localization of a variant form of the hu- 
man ST2 gene product, ST2V. Biochem. Biophys. Res. 
Commun. 285: 1377- 1383, 2001. ; and 

[5320] Tominaga, S. : A putative protein of a growth specific 

cDNA from BALB/c- 3T3 cells is highly similar to the ex- 
tracellular portion of mouse interleukin 1 receptor. FEBS 
Lett. 258: 301- 304. 

[5321] Further studies establishing the function and utilities of 
IL1RL1 are found in John Hopkins OMIM database record 
ID 601203, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Interleukin 1 
receptor-like 1 (IL1RL1, Accession NP.003847.2) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. IL1RL1 BINDING SITE is a target binding site found 
in the 3^ untranslated region of multiple transcripts of 
mRNA encoded by IL1RL1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of IL1RL1 BINDING 
SITE, designated SEQ ID: 1862, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[5322] Another function of GAM47 is therefore inhibition of In- 



terleukin 1 receptor-like 1 (IL1RL1, Accession 
NP_003847.2), a gene which is possibly involved in regu- 
lation oft- lymphocyte action. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IL1RL1. 
[5323] The function of IL1RL1 has been established by previous 
studies. Tominaga (1989) isolated a murine gene, which 
they termed St2, as one of the genes specifically ex- 
pressed by growth stimulation in BALB/c- 3T3 cells. The 
gene encodes 2 protein products: St2, the soluble se- 
creted form; and St2L, the transmembrane receptor form 
which is very similar to the interleukin- 1 receptors 
(147810; 147911) that map to human chromosome 2. 
Tominaga (1989) suggested that St2 gene expression is 
related to the growth of cells and that an unknown signal 
is transduced to control cell proliferation by binding of 
specific ligand(s). Because the symbol ST2 had already 
been assigned to a locus on lip (see OMIM Ref. No. 
185440), the HUGO Nomenclature Committee designated 
the human homolog of the mouse St2 gene as IL1RL1. By 
use of a mouse St2 probe to screen an activated human 
helper T- cell line library, Tominaga et al. (1992) isolated 
a cDNA for IL1RL1, which encodes a 328- amino acid pro- 



tein with 9 potential glycosylation sites and 3 Ig- like do- 
mains. By Northern blot analysis, Kumar et al. (1997) de- 
tected expression of a 1.4- kb IL1RL1 transcript in skele- 
tal muscle, heart, brain, and pancreas, with additional 
2.5- and 4.2- kb transcripts in lung, liver, placenta, and 
kidney. By RT- PCR analysis, they observed constitutive 
expression in mesenchymal and myeloblastic cell lines, 
with further induction by phorbol ester or cytokine stimu- 
lation. Expression in mouse, in contrast, occurs only be- 
tween days 2 and 4 after exposure to UVB irradiation. 

[5324] 

[5325] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5326] Tago, K.; Noda, T.; Hayakawa, M.; Iwahana, H.; Yanagi- 
sawa, K.; Yashiro, T.; Tominaga, S. : Tissue distribution 
and subcellular localization of a variant form of the hu- 
man ST2 gene product, ST2V. Biochem. Biophys. Res. 
Commun. 285: 1377- 1383, 2001. ; and 

[5327] Tominaga, S. : A putative protein of a growth specific 

cDNA from BALB/c- 3T3 cells is highly similar to the ex- 
tracellular portion of mouse interleukin 1 receptor. FEBS 
Lett. 258: 301- 304. 



[5328] Further studies establishing the function and utilities of 
IL1RL1 are found in John Hopkins OMIM database record 
ID 601203, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Insulin recep- 
tor substrate 3-like (IRS3L, Accession XP.295210.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. IRS3L BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by IRS3L, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of IRS3L BINDING SITE, designated SEQ ID:3181, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5329] Another function of GAM47 is therefore inhibition of In- 
sulin receptor substrate 3-like (IRS3L, Accession 
XP_295210.1) . Accordingly, utilities of GAM47 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with IRS3L. 

[5330] integrin, alpha d (ITGAD, Accession XP_1 13880.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. ITGAD BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by ITGAD, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ITGAD BINDING SITE, designated SEQ 
ID: 15692, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 
[5331] Another function of GAM47 is therefore inhibition of Inte- 
grin, alpha d (ITGAD, Accession XP_1 13880.1) . Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ITGAD. 

[5332] inositol 1,4,5-triphosphate receptor, type 2 (ITPR2, Ac- 
cession NP_002214.1) is another GAM47 target gene, 
herein designated TARGET GENE. ITPR2 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by ITPR2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ITPR2 BINDING SITE, 
designated SEQ ID:15620, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[5333] Another function of GAM47 is therefore inhibition of Inos- 



itol 1,4,5-triphosphate receptor, type 2 (ITPR2, Accession 
NP_002214.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ITPR2. 

[5334] jumonji homolog (mouse) QMJ, Accession NP.004964.2) is 
another GAM47 target gene, herein designated TARGET 
GENE. JMJ BINDING SITE1 and JMJ BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by JMJ, corresponding to target binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of JMJ BINDING SITE1 and JMJ BINDING 
SITE2, designated SEQ ID:14768 and SEQ ID:14602 re- 
spectively, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5335] Another function of GAM47 is therefore inhibition of Ju- 
monji homolog (mouse) QMJ, Accession NP_004964.2), a 
gene which participates in the negative regulation of cell 
growth. Accordingly, utilities of GAM47 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with JMJ. 

[5336] The function of JMJ has been established by previous 

studies. Berge- Lefranc et al. (1996) isolated clones highly 



homologous to the mouse gene jumonji from a human 
embryonic cDNA library. In mouse, jumonji (jmj) is re- 
quired for neural tube formation. Berge- Lefranc et al. 
(1996) reported that the human jumonji QMJ) and mouse 
jmj gene products are 90% identical. Northern blot analy- 
sis revealed a low level of expression of JMJ in all human 
embryonic and adult tissues analyzed. In situ hybridiza- 
tion studies on embryonic slices revealed high levels of 
expression in dorsal root ganglia neurons. The authors 
detected high levels of expression in adult cerebral cor- 
tex. Toyoda et al. (2000) determined that JMJ is expressed 
as a 160- kD protein by Western blot analysis. Im- 
munofluorescence and Western blot analysis demon- 
strated that JMJ specifically localizes to the cell nucleus. 
Overexpression of JMJ appeared to inhibit cell growth, 
whereas Jmj- deficient mice had cell growth enhancement. 
Berge- Lefranc et al. (1996) mapped the human JMJ gene 
to chromosome 6p24- p23 using autoradiographic in situ 
hybridization 

[5337] 

[5338] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[5339] Berge- Lefranc, J.- L; Jay, P.; Massacrier, A.; Cau, P.; Mat- 
tel, M. C; Bauer, S.; Marsollier, C; Berta, P.; Fontes, M. : 
Characterization of the human jumonji gene. Hum. Molec. 
Genet. 5: 1637- 1641, 1996. ; and 

[5340] Toyoda, M.; Kojima, M.; Takeuchi, T. : Jumonji is a nuclear 
protein that participates in the negative regulation of cell 
growth. Biochem. Biophys. Res. Commun. 274: 332- 336, 
2000. 

[5341] Further studies establishing the function and utilities of 
JMJ are found in John Hopkins OMIM database record ID 
601594, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.JPHLl (Accession 
XP_033366.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. JPHL1 BINDING SITE1 and JPHL1 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by JPHL1, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences ofJPHLl 
BINDING SITE1 and JPHL1 BINDING SITE2, designated SEQ 
ID:7827 and SEQ ID:511 respectively, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 



[5342] Another function of GAM47 is therefore inhibition of 

JPHL1 (Accession XP_033366.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with JPHL1. 

[5343] K5B (Accession NP.775487.1) is another GAM47 target 

gene, herein designated TARGET GENE. K5B BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by K5B, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of K5B BINDING 
SITE, designated SEQ ID:19844, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5344] Another function of GAM47 is therefore inhibition of K5B 
(Accession NP.775487.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with K5B. 

[5345] KBF2 (Accession NP_056958.1) is another GAM47 target 

gene, herein designated TARGET GENE. KBF2 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KBF2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KBF2 BINDING 
SITE, designated SEQ ID: 16939, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5346] Another function of GAM47 is therefore inhibition of KBF2 
(Accession NP_056958.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KBF2. 

[5347] Potassium inwardly- rectifying channel, subfamily j, mem- 
ber 10 (KCNJ10, Accession NP.002232.2) is another 
GAM47 target gene, herein designated TARGET GENE. 
KCNJ10 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by KCNJ10, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of KCNJ10 BINDING SITE, designated SEQ ID:13377, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5348] Another function of GAM47 is therefore inhibition of 

Potassium inwardly- rectifying channel, subfamily j, mem- 
ber 10 (KCNJ10, Accession NP_002232.2), a gene which 



may be responsible for potassium buffering action of glial 
cells in the brain. Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KCNJ10. 

[5349] The function of KCNJ10 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM31.1. Potassium intermediate/small conductance 
calcium-activated channel, subfamily n, member 2 
(KCNN2, Accession NP_740721.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. KCNN2 BIND- 
ING SITE1 and KCNN2 BINDING SITE2 are target binding 
sites found in untranslated regions of multiple transcripts 
of mRNA encoded by KCNN2, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KCNN2 BINDING 
SITE1 and KCNN2 BINDING SITE2, designated SEQ ID:7656 
and SEQ ID: 17552 respectively, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5350] Another function of GAM47 is therefore inhibition of 

Potassium intermediate/small conductance calcium-acti- 



vated channel, subfamily n, member 2 (KCNN2, Accession 
NP_740721.1), a gene which forms a voltage- indepen- 
dent potassium channel activated by intracellular calcium. 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with KCNN2. 
[5351] The function of KCNN2 has been established by previous 
studies. Calcium- activated potassium channels respond 
to changes in intracellular calcium concentration and cou- 
ple calcium metabolism to potassium flux and membrane 
excitability. Based on their electrophysiologic properties, 
calcium- activated potassium channels are classified as 
large conductance, calcium- and voltage- gated channels 
(BK, e.g., KCNMB4; 605223), intermediate conductance, 
voltage- independent channels (IK, e.g., KCNN4; 602754), 
and small conductance, voltage- independent channels 
(SK, e.g., KCNN3; 602983). By screening a Jurkat T- cell 
cDNA library using RT- PCR with degenerate primers 
based on rat and human SK channels, followed by search- 
ing an EST database, Desai et al. (2000) isolated a cDNA 
encoding KCNN2, which they termed SK2. Sequence anal- 
ysis predicted that the 579- amino acid protein, which is 
97% identical to the rat sequence, contains multiple phos- 



phorylation sites and no N- glycosylation sites. Northern 
blot analysis detected a major 2.5- kb transcript that was 
expressed most strongly in liver and brain, with lower lev- 
els in kidney and Jurkat (but not peripheral) T cells. A mi- 
nor 4.4- kb transcript was expressed in heart and skeletal 
muscle, and a 1.3- kb transcript was expressed in brain 
and liver. Functional analysis showed that KCNN2 ex- 
presses a potassium current that is sensitive to apamin, 
scyllatoxin, and tubocurarine and is insensitive to charyb- 
dotoxin. Schumacher et al. (2001) determined the crystal 
structure of calmodulin (OMIM Ref. No. 114180) bound to 
KCNN2. The calmodulin- binding domain forms an elon- 
gated dimer with a calmodulin molecule bound at each 
end; each calmodulin wraps around 3 alpha helices, 2 
from 1 calmodulin- binding domain subunit and 1 from 
the other. 

[5352] 

[5353] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5354] Desai, R.; Peretz, A.; Idelson, H.; Lazarovici, P.; Attali, B. : 
Ca(2+)- activated K(+) channels in human leukemic Jurkat 
T cells: molecular cloning, biochemical and functional 



characterization. J. Biol. Chem. 275: 39954- 39963, 2000. 
; and 

[5355] Schumacher, M. A.; Rivard, A. F.; Bachinger, H. P.; Adel- 
man, J. P. : Structure of the gating domain of a Ca(2+)- 
activated K+ channel complexed with Ca(2+)/calmodulin. 
Nature 410: 1120- . 

[5356] Further studies establishing the function and utilities of 
KCNN2 are found in John Hopkins OMIM database record 
ID 605879, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Potassium 
voltage-gated channel, kqt-like subfamily, member 2 
(KCNQ2, Accession NP.004509.2) is another CAM47 tar- 
get gene, herein designated TARGET GENE. KCNQ2 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
KCNQ2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KCNQ2 BINDING SITE, designated 
SEQ ID:5313, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5357] Another function of GAM47 is therefore inhibition of 
Potassium voltage-gated channel, kqt-like subfamily, 



member 2 (KCNQ2, Accession NP_004509.2), a gene 
which is probably important in the regulation of neuronal 
excitability, and therefore is associated with Epilepsy, be- 
nign neonatal, 1. Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of Epilepsy, benign 
neonatal, 1, and of other diseases and clinical conditions 
associated with KCNQ2. 
[5358] The function of KCNQ2 has been established by previous 
studies. Of 12 BFNC probands selected by Singh et al. 
(1998), 3 were from families that showed significant link- 
age, with lod scores greater than 3.0 on chromosome 20. 
Two mutations of the KCNQ2 gene were found in all 3 
families. Two were single probands, and a splice site mu- 
tation was found in 1. The remaining 7 families were too 
small for linkage to chromosome 20 to be demonstrated. 
In this group, however, mutations in KCNQ2 were ob- 
served in 2 families. The complete KCNQ2 gene had not 
been screened for mutations in the 6 remaining pedi- 
grees. In a large pedigree with BFNC, Biervert et al. (1998) 
found a 5- bp insertion (602235.0003) that was predicted 
to delete more than 300 amino acids from the C terminus 
of KCNQ2. Expression of the mutant channel did not yield 
measurable currents. Thus, impairment of potassium- de- 



pendent repolarization was indicated as the cause of this 
age- specific epileptic syndrome. In a Caucasian family, 
Dedek et al. (2001) described a syndrome (OMIM Ref. No. 
606437) in which benign familial neonatal convulsions 
(BFNC) was followed later in life by myokymia, involuntary 
contractions of skeletal muscles. All affected members of 
the family carried an arg207- to- trp (R207W) mutation 
(602235.0006) that neutralized a charged amino acid in 
the S4 voltage- sensor segment of KCNQ2. This substitu- 
tion led to a shift of voltage- dependent activation of 
KCNQ2 and a dramatic slowing of activation upon depo- 
larization. Myokymia was thought to result from hyperex- 
citability of the lower motoneuron; indeed both KCNQ2 
and KCNQ3 mRNAs were detected in the anterior horn of 
the spinal cord where the cells of the lower motoneurons 
arise. Dedek et al. (2001) proposed that a difference in 
firing patterns between motoneurons and central neurons, 
combined with the drastically slowed voltage activation of 
the R207W mutant, explained by this particular KCNQ2 
mutant caused myokymia in addition to BFNC. 

[5359] 

[5360] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[5361] Dedek, K.; Kunath, B.; Kananura, C; Reuner, U.; Jentsch, T. 
J.; Steinlein, O. K. : Myokymia and neonatal epilepsy 
caused by a mutation in the voltage sensor of the KCNQ2 
K(+) channel. Proc. Nat. Acad. Sci. 98: 12272- 12277, 
2001. ; and 

[5362] Biervert, C; Schroeder, B. C; Kubisch, C; Berkovic, S. F.; 
Propping, P.; Jentsch, T. J.; Steinlein, O. K. : A potassium 
channel mutation in neonatal human epilepsy. Science 
279: 406- . 

[5363] Further studies establishing the function and utilities of 
KCNQ2 are found in John Hopkins OMIM database record 
ID 602235, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Ketohexokinase (fructokinase) (KHK, Accession 
NP_000212.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. KHK BINDING SITE is a target bind- 
ing site found in the 3^ untranslated region of multiple 
transcripts of mRNA encoded by KHK, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KHK BINDING 
SITE, designated SEQ ID: 14640, to the nucleotide se- 



quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5364] Another function of GAM47 is therefore inhibition of Ke- 
tohexokinase (fructokinase) (KHK, Accession 
NP_000212.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KHK. 

[5365] Ketohexokinase (fructokinase) (KHK, Accession 

NP_006479.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. KHK BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of multiple 
transcripts of mRNA encoded by KHK, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KHK BINDING 
SITE, designated SEQ ID: 14640, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5366] Another function of GAM47 is therefore inhibition of Ke- 
tohexokinase (fructokinase) (KHK, Accession 
NP_006479.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KHK. 



[5367] KIAA0040 (Accession NP_055471.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0040 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0040, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0040 BINDING SITE, designated SEQ ID:9372, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5368] Another function of GAM47 is therefore inhibition of 

KIAA0040 (Accession NP.055471.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0040. 

[5369] KIAA0125 (Accession NP_055607.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0125 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0125, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0125 BINDING SITE, designated SEQ ID:11734, to the 



nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5370] Another function of GAM47 is therefore inhibition of 

KIAA0125 (Accession NP_055607.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0125. 

[5371] KIAA0140 (Accession NP_055476.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0140 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0140, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0140 BINDING SITE, designated SEQ ID:19181, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5372] Another function of GAM47 is therefore inhibition of 

KIAA0140 (Accession NP_055476.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0140. 

[5373] KIAA0152 (Accession NP_055545.1) is another GAM47 



target gene, herein designated TARGET GENE. KIAA0152 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0152, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0152 BINDING SITE, designated SEQ ID:15014, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5374] Another function of GAM47 is therefore inhibition of 

KIAA0152 (Accession NP.055545.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0152. 

[5375] KIAA0247 (Accession NP_055549.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0247 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0247, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0247 BINDING SITE, designated SEQ ID:11188, to the 
nucleotide sequence of GAM47 RNA, herein designated 



GAM RNA, also designated SEQ ID:269. 
[5376] Another function of GAM47 is therefore inhibition of 

KIAA0247 (Accession NP_055549.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0247. 

[5377] KIAA0265 (Accession XP.045954.2) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0265 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0265, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0265 BINDING SITE, designated SEQ ID:19568, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5378] Another function of GAM47 is therefore inhibition of 

KIAA0265 (Accession XP_045954.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0265. 

[5379] KIAA0342 (Accession XP.047357.3) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0342 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0342, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0342 BINDING SITE, designated SEQ ID:9739, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5380] Another function of GAM47 is therefore inhibition of 

KIAA0342 (Accession XP_047357.3) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0342. 

[5381] KIAA0453 (Accession XP.044546.3) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0453 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0453, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0453 BINDING SITE, designated SEQ ID:9509, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 



[5382] Another function of GAM47 is therefore inhibition of 

KIAA0453 (Accession XP.044546.3) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0453. 

[5383] KIAA0455 (Accession NP_055654.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0455 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA0455, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0455 BINDING SITE, designated 
SEQ ID:8206, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5384] Another function of GAM47 is therefore inhibition of 

KIAA0455 (Accession NP_055654.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0455. 

[5385] KIAA0455 (Accession XP_05 1785.3) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0455 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of multiple transcripts of mRNA encoded 
by KIAA0455, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0455 BINDING SITE, designated 
SEQ ID:8206, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 
[5386] Another function of GAM47 is therefore inhibition of 

KIAA0455 (Accession XP.051785.3) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0455. 

[5387] KIAA0471 (Accession NP.055672.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0471 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0471, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0471 BINDING SITE, designated SEQ ID:15061, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5388] Another function of GAM47 is therefore inhibition of 



KIAA0471 (Accession NP_055672.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0471. 

[5389] KIAA0472 (Accession XP_290898.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0472 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by KIAA0472, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0472 BINDING SITE, designated SEQ ID: 18719, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5390] Another function of GAM47 is therefore inhibition of 

KIAA0472 (Accession XP_290898.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0472. 

[5391] KIAA0532 (Accession XP.047659.6) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0532 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0532, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0532 BINDING SITE, designated SEQ ID:5472, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5392] Another function of GAM47 is therefore inhibition of 

KIAA0532 (Accession XP_047659.6) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0532. 

[5393] KIAA0570 (Accession XP.291018.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0570 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by KIAA0570, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0570 BINDING SITE, designated SEQ ID:4468, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5394] Another function of GAM47 is therefore inhibition of 

KIAA0570 (Accession XP_291018.1) . Accordingly, utilities 



of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0570. 

[5395] KIAA0605 (Accession NP_055509.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0605 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0605, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0605 BINDING SITE, designated SEQ ID: 19802, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5396] Another function of GAM47 is therefore inhibition of 

KIAA0605 (Accession NP_055509.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0605. 

[5397] KIAA0721 (Accession NP.067680.2) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0721 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0721, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0721 BINDING SITE, designated SEQ ID:5642, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5398] Another function of GAM47 is therefore inhibition of 

KIAA0721 (Accession NP.067680.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0721. 

[5399] KIAA0790 (Accession NP_056093.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0790 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0790, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0790 BINDING SITE, designated SEQ ID: 12202, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5400] Another function of GAM47 is therefore inhibition of 

KIAA0790 (Accession NP_056093.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
KIAA0790. 

[5401] KIAA0795 (Accession NP_079286.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0795 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0795, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0795 BINDING SITE, designated SEQ ID:6957, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5402] Another function of GAM47 is therefore inhibition of 

KIAA0795 (Accession NP_079286.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0795. 

[5403] KIAA0841 (Accession XP.049237.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0841 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0841, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA0841 BINDING SITE, designated SEQ ID:11413, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5404] Another function of GAM47 is therefore inhibition of 

KIAA0841 (Accession XP_049237.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0841. 

[5405] KIAA0843 (Accession NP_055760.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0843 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0843, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0843 BINDING SITE, designated SEQ ID:5395, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5406] Another function of GAM47 is therefore inhibition of 

KIAA0843 (Accession NP_055760.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



KIAA0843. 

[5407] KIAA0889 (Accession NP_056192.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0889 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA0889, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0889 BINDING SITE, designated 
SEQ ID:4048, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5408] Another function of GAM47 is therefore inhibition of 

KIAA0889 (Accession NP_056192.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0889. 

[5409] KIAA0889 (Accession NP.689470.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA0889 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA0889, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of KIAA0889 BINDING SITE, designated 
SEQ ID:4048, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 
[5410] Another function of GAM47 is therefore inhibition of 

KIAA0889 (Accession NP_689470.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0889. 

[5411] KIAA1076 (Accession XP.037523.6) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1076 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1076, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1076 BINDING SITE, designated SEQ ID:6169, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5412] Another function of GAM47 is therefore inhibition of 

KIAA1076 (Accession XP_037523.6) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1076. 



[5413] KIAA1145 (Accession NP_065749.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1145 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1145, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1145 BINDING SITE, designated SEQ ID:14401, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5414] Another function of GAM47 is therefore inhibition of 

KIAA1145 (Accession NP_065749.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1145. 

[5415] KIAA1155 (Accession XP.030864.2) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1155 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1155, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1155 BINDING SITE, designated SEQ ID:17447, to the 



nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5416] Another function of GAM47 is therefore inhibition of 

KIAA1155 (Accession XP.030864.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1155. 

[5417] KIAA1157 (Accession XP.051093.2) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1157 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1157, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1157 BINDING SITE, designated SEQ ID:715, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5418] Another function of GAM47 is therefore inhibition of 

KIAA1157 (Accession XP_051093.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1157. 

[5419] KIAA1198 (Accession NP_065765.1) is another GAM47 



target gene, herein designated TARGET GENE. KIAA1198 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1198, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1198 BINDING SITE, designated SEQ ID:11270, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5420] Another function of GAM47 is therefore inhibition of 

KIAA1198 (Accession NP.065765.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1198. 

[5421] KIAA1257 (Accession XP.031577.2) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1257 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1257, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1257 BINDING SITE, designated SEQ ID:5577, to the 
nucleotide sequence of GAM47 RNA, herein designated 



GAM RNA, also designated SEQ ID:269. 
[5422] Another function of GAM47 is therefore inhibition of 

KIAA1257 (Accession XP.031577.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1257. 

[5423] KIAA1474 (Accession NP_065907.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1474 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1474, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1474 BINDING SITE, designated SEQ ID:13050, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5424] Another function of GAM47 is therefore inhibition of 

KIAA1474 (Accession NP_065907.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1474. 

[5425] KIAA1511 (Accession XP.046581.5) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1511 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1511, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1511 BINDING SITE, designated SEQ ID:15469, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5426] Another function of GAM47 is therefore inhibition of 

KIAA1511 (Accession XP.046581.5) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1511. 

[5427] KIAA1579 (Accession NP_060681.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1579 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1579, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1579 BINDING SITE, designated SEQ ID:2423, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 



[5428] Another function of GAM47 is therefore inhibition of 

KIAA1579 (Accession NP_060681.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1579. 

[5429] KIAA1596 (Accession XP.048128.4) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1596 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1596, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1596 BINDING SITE, designated SEQ ID: 16420, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5430] Another function of GAM47 is therefore inhibition of 

KIAA1596 (Accession XP_048128.4) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1596. 

[5431] KIAA1691 (Accession XP_166523.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1691 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA1691, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1691 BINDING SITE, designated SEQ ID:8926, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5432] Another function of GAM47 is therefore inhibition of 

KIAA1691 (Accession XP.166523.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1691. 

[5433] KIAA1735 (Accession XP.290496.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1735 
BINDING SITE1 and KIAA1735 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA1735, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA1735 BINDING SITE1 and 
KIAA1735 BINDING SITE2, designated SEQ ID:11569 and 
SEQ ID: 15572 respectively, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 



SEQID:269. 

[5434] Another function of GAM47 is therefore inhibition of 

KIAA1735 (Accession XP.290496.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1735. 

[5435] KIAA1750 (Accession NP.277047.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1750 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1750, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1750 BINDING SITE, designated SEQ ID:15393, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5436] Another function of GAM47 is therefore inhibition of 

KIAA1750 (Accession NP_277047.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1750. 

[5437] KIAA1754 (Accession NP_203755.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1754 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1754, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1754 BINDING SITE, designated SEQ ID:18714, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5438] Another function of GAM47 is therefore inhibition of 

KIAA1754 (Accession NP.203755.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1754. 

[5439] KIAA1827 (Accession XP.290834.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1827 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1827, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1827 BINDING SITE, designated SEQ ID:8005, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 



[5440] Another function of GAM47 is therefore inhibition of 

KIAA1827 (Accession XP_290834.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1827. 

[5441] KIAA1847 (Accession NP_852149.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1847 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA1847, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1847 BINDING SITE, designated 
SEQ ID:9906, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5442] Another function of GAM47 is therefore inhibition of 

KIAA1847 (Accession NP_852149.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1847. 

[5443] KIAA1854 (Accession XP_049884.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1854 
BINDING SITE1 and KIAA1854 BINDING SITE2 are target 



binding sites found in untranslated regions of mRNA en- 
coded by KIAA1854, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA1854 BINDING SITE1 and 
KIAA1854 BINDING SITE2, designated SEQ ID:9110 and 
SEQ ID: 16614 respectively, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[5444] Another function of GAM47 is therefore inhibition of 

KIAA1854 (Accession XP_049884.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1854. 

[5445] KIAA1904 (Accession XP.056282.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1904 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1904, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1904 BINDING SITE, designated SEQ ID: 1062, to the 
nucleotide sequence of GAM47 RNA, herein designated 



GAM RNA, also designated SEQ ID:269. 
[5446] Another function of GAM47 is therefore inhibition of 

KIAA1904 (Accession XP_056282.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1904. 

[5447] KIAA1908 (Accession XP_055834.1) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1908 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by KIAA1908, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1908 BINDING SITE, designated SEQ ID:4011, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5448] Another function of GAM47 is therefore inhibition of 

KIAA1908 (Accession XP.055834.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1908. 

[5449] KIAA1977 (Accession XP_058800.3) is another GAM47 
target gene, herein designated TARGET GENE. KIAA1977 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1977, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1977 BINDING SITE, designated SEQ ID:1151, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5450] Another function of GAM47 is therefore inhibition of 

KIAA1977 (Accession XP_058800.3) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1977. 

[5451] KIF12 (Accession NP.612433.1) is another GAM47 target 
gene, herein designated TARGET GENE. KIF12 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by KIF12, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIF12 BIND- 
ING SITE, designated SEQ ID:13316, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 



[5452] Another function of GAM47 is therefore inhibition of 

KIF12 (Accession NP.612433.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KIF12. 

[5453] Kinesin family member 5a (KIF5A, Accession 

NP_004975.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. KIF5A BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIF5A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIF5A BINDING SITE, designated 
SEQ ID: 123 19, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5454] Another function of GAM47 is therefore inhibition of Ki- 
nesin family member 5a (KIF5A, Accession NP_004975.1), 
a gene which is a microtubule- associated force- produc- 
ing protein that may play a role in organelle transport. 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with KIF5A. 

[5455] The function of KIF5A has been established by previous 
studies. By screening a human hippocampal cDNA library 



with a fragment of a human kinesin heavy chain (KHC) ex- 
pressed sequence tag clone, Niclas et al. (1994) isolated 
cDNAs encoding NKHC. The predicted 1,032- amino acid 
protein has the characteristic features of a KHC, as well as 
a unique C- terminal stretch of 69 amino acids. The 
amino acid sequence of NKHC is 65% and 54% identical to 
the amino acid sequences of KNS1 and the Drosophila 
KHC, respectively. Northern blot analysis of rat tissues de- 
tected Nkhc expression only in brain, where multiple tran- 
scripts were found. Immunoblot analysis of rat tissue ex- 
tracts using antibodies specific for NKHC detected a dou- 
blet of approximately 120 and 133 kD only in brain and 
sciatic nerve tissue. By indirect immunofluorescence, the 
authors showed that NKHC is distributed throughout the 
central nervous system but is highly enriched in subsets 
of neurons. Within cultured hippocampal neurons, NKHC 
is concentrated in the cell body, particularly in the perinu- 
clear region. By FISH, Hamlin et al. (1998) mapped the 
KIF5A and GALGT (OMIM Ref. No. 601873) genes to 
12ql3. They found that these genes are contained within 
the same approximately 200- kb YAC insert as the GLI 
(OMIM Ref. No. 165220) and DDIT3 (OMIM Ref. No. 
126337) genes. 



[5456] 

[5457] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5458] Hamlin, P. J.; Jones, P. F.; Leek, J. P.; Bransfield, K.; Lench, 
N. J.; Aldersley, M. A.; Howdle, P. D.; Markham, A. F.; 
Robinson, P. A. : Assignment of GALGT encoding beta- 
1,4N- acetylgalactosaminyl- transferase (GalNAc- T) and 
KIF5A encoding neuronal kinesin (D12S1889) to human 
chromosome band 12ql3 by assignment to ICI YAC 
26EG10 and in situ hybridization. Cytogenet. Cell Genet. 
82: 267- 268, 1998. ; and 

[5459] Niclas, J.; Navone, F.; Horn- Booher, N.; Vale, R. D. : 

Cloning and localization of a conventional kinesin motor 
expressed exclusively in neurons. Neuron 12: 1059- 
1072, 1994. 

[5460] Further studies establishing the function and utilities of 

KIF5A are found in John Hopkins OMIM database record ID 
602821, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Karyopherin alpha 4 
(importin alpha 3) (KPNA4, Accession NP_002259.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. KPNA4 BINDING SITE is a target binding site found 



in the 3 X untranslated region of mRNA encoded by 
KPNA4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KPNA4 BINDING SITE, designated 
SEQ ID: 18627, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 
[5461] Another function of GAM47 is therefore inhibition of 

Karyopherin alpha 4 (importin alpha 3) (KPNA4, Accession 
NP_002259.1), a gene which promotes docking of import 
substrates to the nuclear pore complex. Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KPNA4. 

[5462] The function of KPNA4 has been established by previous 
studies. The nuclear import of karyophilic proteins is di- 
rected by short amino acid sequences termed nuclear lo- 
calization signals (NLSs). Karyopherins, or importins, are 
cytoplasmic proteins that recognize NLSs and dock NLS- 
containing proteins to the nuclear pore complex. See 
KPNA2 (OMIM Ref. No. 600685). Using a yeast 2- hybrid 
system to identify proteins that interact with the DNA he- 
licase Ql (RECQL; 600537), Seki et al. (1997) isolated 



HeLa cell cDNAs encoding QIP1. The predicted 521- 
amino acid QIP1 protein contains the conserved N- termi- 
nal binding site for karyopherin- beta (see OMIM Ref. No. 
KPNB1; 602738) and a series of 7 degenerate 'armadillo' 
repeats, which are 42- amino acid motifs implicated in 
protein- protein interactions. Human QIP1 has 50% amino 
acid identity with human KPNA2, 49% with Xenopus im- 
portin- alpha, 47% with human KPNA1 (OMIM Ref. No. 
600686), and 46% with S. cerevisiae Srpl. The authors 
demonstrated that QIP1 interacted with the NLSs of DNA 
helicase Ql and SV40 T antigen. Kohler et al. (1997) iso- 
lated a human KPNA4 cDNA. The predicted KPNA4 protein 
contains an N- terminal importin- beta- binding (IBB) do- 
main, 8 armadillo repeats, and a C- terminal acidic region, 
all of which are characteristics of importin- alphas. Of the 
known human importin- alphas, KPNA4 shares the high- 
est sequence identity with KPNA3 (OMIM Ref. No. 
601892). Northern blot analysis detected a 4.4- kb KPNA4 
transcript in all tissues tested. However, expression levels 
varied considerably among tissues, with the highest ex- 
pression in testis, ovary, small intestine, and pancreas, 
and the lowest expression in kidney, thymus, colon, and 
peripheral blood leukocytes. 



[5463] 

[5464] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5465] Ayala- Madrigal, M. L; Doerr, S.; Ramirez- Duenas, M. L; 
Hansmann, I. : Assignment of KPNA4 and KPNB1 encoding 
karyopherin alpha 4 and beta 1 to human chromosome 
bands llq22 and 17q21 respectively, by in situ hy- 
bridization. Cytogenet. Cell Genet. 89: 258- 259, 2000. ; 
and 

[5466] Kohler, M.; Ansieau, S.; Prehn, S.; Leutz, A.; Haller, H.; 

Hartmann, E. : Cloning of two novel human importin- al- 
pha subunits and analysis of the expression pattern of the 
importin- alpha. 

[5467] Further studies establishing the function and utilities of 
KPNA4 are found in John Hopkins OMIM database record 
ID 602970, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. KSP37 
(Accession NP_114156.1) is another GAM47 target gene, 
herein designated TARGET GENE. KSP37 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by KSP37, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of KSP37 BINDING SITE, 
designated SEQ ID:11509, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[5468] Another function of GAM47 is therefore inhibition of 

KSP37 (Accession NP.114156.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KSP37. 

[5469] LENG8 (Accession NP.443157.1) is another GAM47 target 
gene, herein designated TARGET GENE. LENG8 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LENG8, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LENG8 BIND- 
ING SITE, designated SEQ ID:5511, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5470] Another function of GAM47 is therefore inhibition of 

LENG8 (Accession NP.443157.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LENG8. 



[5471] LEP5 (Accession NP_848130.1) is another GAM47 target 

gene, herein designated TARGET GENE. LEP5 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LEP5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LEP5 BINDING 
SITE, designated SEQ ID:598, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[5472] Another function of GAM47 is therefore inhibition of LEP5 
(Accession NP.848130.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LEP5. 

[5473] Leucine-rich repeat Igi family, member 3 (LGI3, Accession 
NP_644807.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. LGI3 BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by LGI3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LGI3 BINDING SITE, designated 
SEQ ID:11001, to the nucleotide sequence of GAM47 RNA, 



herein designated GAM RNA, also designated SEQ ID:269. 

[5474] Another function of GAM47 is therefore inhibition of 

Leucine-rich repeat Igi family, member 3 (LGI3, Accession 
NP_644807.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LGI3. 

[5475] urn homeobox protein 1 (LHX1, Accession NP.005559.2) 
is another GAM47 target gene, herein designated TARGET 
GENE. LHX1 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by LHX1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LHX1 BINDING SITE, designated SEQ ID:2371, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5476] Another function of GAM47 is therefore inhibition of Lim 
homeobox protein 1 (LHX1, Accession NP_005559.2) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with LHX1. 

[5477] Leukemia inhibitory factor (cholinergic differentiation fac- 
tor) (LIF, Accession NP_002300.1) is another GAM47 tar- 



get gene, herein designated TARGET GENE. LIF BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LIF, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LIF BINDING 
SITE, designated SEQ ID:3616, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[5478] Another function of GAM47 is therefore inhibition of 

Leukemia inhibitory factor (cholinergic differentiation fac- 
tor) (LIF, Accession NP.002300.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LIF. 

t 5479 ] Lipase, endothelial (LIPG, Accession NP_006024.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. LIPG BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by LIPG, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LIPG BINDING SITE, designated SEQ ID:19350, 
to the nucleotide sequence of GAM47 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:269. 
[5480] Another function of GAM47 is therefore inhibition of Li- 
pase, endothelial (LIPG, Accession NP_006024.1) . Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with LIPG. 

[5481] LITAF (Accession NP_004853.1) is another GAM47 target 
gene, herein designated TARGET GENE. LITAF BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LITAF, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LITAF BIND- 
ING SITE, designated SEQ ID:18731, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5482] Another function of GAM47 is therefore inhibition of LITAF 
(Accession NP_004853.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LITAF. 

[5483] LNIR (Accession NP_112178.1) is another GAM47 target 

gene, herein designated TARGET GENE. LNIR BINDING SITE 
is a target binding site found in the 5 X untranslated re- 



gion of mRNA encoded by LNIR, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LNIR BINDING 
SITE, designated SEQ ID:9127, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[5484] Another function of GAM47 is therefore inhibition of LNIR 
(Accession NP_112178.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LNIR. 

[5485] LOC113612 (Accession XP.054492.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC113612 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC113612, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC113612 BINDING SITE, designated SEQ ID:7603, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5486] Another function of GAM47 is therefore inhibition of 

LOC113612 (Accession XP_054492.1) . Accordingly, utili- 



ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC113612. 

[5487] LOC122282 (Accession XP.063046.4) is another GAM47 
target gene, herein designated TARGET GENE. LOC122282 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC122282, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC122282 BINDING SITE, designated SEQ ID:18448, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5488] Another function of GAM47 is therefore inhibition of 

LOC122282 (Accession XP_063046.4) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC122282. 

[5489] LOC122553 (Accession NP_803235.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC122553 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC122553, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC122553 BINDING SITE, designated SEQ ID:4360, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5490] Another function of GAM47 is therefore inhibition of 

LOC122553 (Accession NP_803235.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC122553. 

t 5491 ] LOC124751 (Accession XP.064298.4) is another GAM47 
target gene, herein designated TARGET GENE. LOC124751 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC124751, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC124751 BINDING SITE, designated SEQ ID:9596, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5492] Another function of GAM47 is therefore inhibition of 

LOC124751 (Accession XP_064298.4) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC124751. 

[5493] LOC124976 (Accession XP.058879.5) is another GAM47 
target gene, herein designated TARGET GENE. LOC124976 
BINDING SITE1 and LOC124976 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC124976, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC124976 BINDING SITE1 
and LOC124976 BINDING SITE2, designated SEQ ID:16219 
and SEQ ID:8653 respectively, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[5494] Another function of GAM47 is therefore inhibition of 

LOC124976 (Accession XP_058879.5) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC124976. 

[5495] LOC128954 (Accession XP.066252.3) is another GAM47 
target gene, herein designated TARGET GENE. LOC128954 
BINDING SITE1 through LOC128954 BINDING SITE3 are 
target binding sites found in untranslated regions of 



mRNA encoded by LOC128954, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC128954 
BINDING SITE1 through LOC128954 BINDING SITE3, des- 
ignated SEQ ID:8782, SEQ ID:2506 and SEQ ID:8041 re- 
spectively, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 
[5496] Another function of GAM47 is therefore inhibition of 

LOC128954 (Accession XP.066252.3) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC128954. 

[5497] LOC130888 (Accession NP.777559.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC130888 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC130888, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC130888 BINDING SITE, designated SEQ ID: 1990, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 



[5498] Another function of GAM47 is therefore inhibition of 

LOC130888 (Accession NP.777559.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC130888. 

[5499] LOC136345 (Accession XP.072455.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC136345 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC136345, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC136345 BINDING SITE, designated SEQ ID:11849, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5500] Another function of GAM47 is therefore inhibition of 

LOC136345 (Accession XP_072455.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC136345. 

[5501] LOC138307 (Accession NP_848564.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC138307 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of multiple transcripts of mRNA encoded 
by LOC138307, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC138307 BINDING SITE, desig- 
nated SEQ ID:7694, to the nucleotide sequence of GAM47 
RNA, herein designated GAM RNA, also designated SEQ 
ID:269. 

[5502] Another function of GAM47 is therefore inhibition of 

LOC138307 (Accession NP_848564.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC138307. 

[5503] LOC143425 (Accession NP.783860.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC143425 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC143425, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143425 BINDING SITE, designated SEQ ID:5310, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 



[5504] Another function of GAM47 is therefore inhibition of 

LOC143425 (Accession NP_783860.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC143425. 

[5505] LOC143677 (Accession XP_096471.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC143677 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC143677, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143677 BINDING SITE, designated SEQ ID:16903, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5506] Another function of GAM47 is therefore inhibition of 

LOC143677 (Accession XP_096471.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC143677. 

[5507] LOC144481 (Accession XP_096611.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC144481 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC144481, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144481 BINDING SITE, designated SEQ ID:7641, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5508] Another function of GAM47 is therefore inhibition of 

LOC144481 (Accession XP.096611.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144481. 

[5509] LOC144766 (Accession XP_084963.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC144766 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC144766, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144766 BINDING SITE, designated SEQ ID: 17282, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5510] Another function of GAM47 is therefore inhibition of 



LOC144766 (Accession XP.084963.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144766. 

[5511] LOC144845 (Accession NP.612483.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC144845 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC144845, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144845 BINDING SITE, designated SEQ ID:4355, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5512] Another function of GAM47 is therefore inhibition of 

LOC144845 (Accession NP_612483.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144845. 

[5513] LOC144874 (Accession XP.096696.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC144874 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC144874, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144874 BINDING SITE, designated SEQ ID:8101, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5514] Another function of GAM47 is therefore inhibition of 

LOC144874 (Accession XP_096696.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144874. 

[5515] LOC145125 (Accession XP.085025.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC145125 
BINDING SITE1 and LOC145125 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC145125, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC145125 BINDING SITE1 
and LOC145125 BINDING SITE2, designated SEQ ID:3438 
and SEQ ID: 18124 respectively, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 



[5516] Another function of GAM47 is therefore inhibition of 

LOC145125 (Accession XP_085025.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145125. 

[5517] LOC145678 (Accession XP_096832.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC145678 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC145678, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145678 BINDING SITE, designated SEQ ID:11711, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5518] Another function of GAM47 is therefore inhibition of 

LOC145678 (Accession XP_096832.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145678. 

[5519] LOC145814 (Accession XP_085243.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC145814 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC145814, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145814 BINDING SITE, designated SEQ ID:11784, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5520] Another function of GAM47 is therefore inhibition of 

LOC145814 (Accession XP_085243.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145814. 

[5521] LOC146756 (Accession XP.097085.5) is another GAM47 
target gene, herein designated TARGET GENE. LOC146756 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC146756, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146756 BINDING SITE, designated SEQ ID:2465, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5522] Another function of GAM47 is therefore inhibition of 



LOC146756 (Accession XP_097085.5) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146756. 

[5523] LOC147515 (Accession XP.097243.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC147515 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC147515, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147515 BINDING SITE, designated SEQ ID:7233, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5524] Another function of GAM47 is therefore inhibition of 

LOC147515 (Accession XP.097243.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147515. 

[5525] LOC148490 (Accession XP_086210.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC148490 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC148490, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148490 BINDING SITE, designated SEQ ID: 16652, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5526] Another function of GAM47 is therefore inhibition of 

LOC148490 (Accession XP_086210.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148490. 

[5527] LOC148760 (Accession XP.097514.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC148760 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC148760, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148760 BINDING SITE, designated SEQ ID: 14757, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5528] Another function of GAM47 is therefore inhibition of 

LOC148760 (Accession XP_097514.1) . Accordingly, utili- 



ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148760. 

[5529] LOC148987 (Accession XP.086385.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC148987 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC148987, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148987 BINDING SITE, designated SEQ ID: 17867, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5530] Another function of GAM47 is therefore inhibition of 

LOC148987 (Accession XP.086385.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148987. 

[5531] LOC149086 (Accession XP_097580.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC149086 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC149086, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149086 BINDING SITE, designated SEQ ID: 18240, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5532] Another function of GAM47 is therefore inhibition of 

LOC149086 (Accession XP.097580.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149086. 

[5533] LOC149182 (Accession XP_097605.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC149182 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC149182, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149182 BINDING SITE, designated SEQ ID:4614, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5534] Another function of GAM47 is therefore inhibition of 

LOC149182 (Accession XP_097605.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC149182. 

[5535] LOC149837 (Accession XP.097747.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC149837 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC149837, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149837 BINDING SITE, designated SEQ ID:967, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5536] Another function of GAM47 is therefore inhibition of 

LOC149837 (Accession XP_097747.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149837. 

[5537] LOC150166 (Accession XP.097824.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC150166 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC150166, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC150166 BINDING SITE, designated SEQ ID:2818, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5538] Another function of GAM47 is therefore inhibition of 

LOC150166 (Accession XP.097824.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150166. 

[5539] LOC150933 (Accession XP_097971.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC150933 
BINDING SITE1 and LOC150933 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC150933, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC150933 BINDING SITE1 
and LOC150933 BINDING SITE2, designated SEQ ID:17336 
and SEQ ID: 19544 respectively, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5540] Another function of GAM47 is therefore inhibition of 

LOC150933 (Accession XP_097971.1) . Accordingly, utili- 



ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150933. 

[5541] LOC150946 (Accession XP.097977.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC150946 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC150946, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150946 BINDING SITE, designated SEQ ID:6510, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5542] Another function of GAM47 is therefore inhibition of 

LOC150946 (Accession XP.097977.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150946. 

[5543] LOC151512 (Accession XP.098072.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC151512 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC151512, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151512 BINDING SITE, designated SEQ ID:17844, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5544] Another function of GAM47 is therefore inhibition of 

LOC151512 (Accession XP.098072.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151512. 

[5545] LOC153364 (Accession XP_087657.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC153364 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC153364, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153364 BINDING SITE, designated SEQ ID:15715, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5546] Another function of GAM47 is therefore inhibition of 

LOC153364 (Accession XP_087657.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC153364. 

[5547] LOC153442 (Accession XP.098373.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC153442 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC153442, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153442 BINDING SITE, designated SEQ ID:11271, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5548] Another function of GAM47 is therefore inhibition of 

LOC153442 (Accession XP_098373.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153442. 

[5549] LOC154822 (Accession XP.098618.3) is another GAM47 
target gene, herein designated TARGET GENE. LOC154822 
BINDING SITE1 and LOC154822 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC154822, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC154822 BINDING SITE1 
and LOC154822 BINDING SITE2, designated SEQ ID:6200 
and SEQ ID: 14022 respectively, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 
[5550] Another function of GAM47 is therefore inhibition of 

LOC154822 (Accession XP.098618.3) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154822. 

[5551] LOC154990 (Accession XP.088109.3) is another GAM47 
target gene, herein designated TARGET GENE. LOC154990 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC154990, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154990 BINDING SITE, designated SEQ ID:18568, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5552] Another function of GAM47 is therefore inhibition of 

LOC154990 (Accession XP_088109.3) . Accordingly, utili- 



ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154990. 

[5553] LOC155006 (Accession XP_088117.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC155006 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC155006, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155006 BINDING SITE, designated SEQ ID:7762, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5554] Another function of GAM47 is therefore inhibition of 

LOC155006 (Accession XP_088117.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC155006. 

[5555] LOC155032 (Accession XP_098647.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC155032 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC155032, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155032 BINDING SITE, designated SEQ ID:11849, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5556] Another function of GAM47 is therefore inhibition of 

LOC155032 (Accession XP_098647.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC155032. 

[5557] LOC155036 (Accession XP_098651.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC155036 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC155036, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155036 BINDING SITE, designated SEQ ID:5512, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5558] Another function of GAM47 is therefore inhibition of 

LOC155036 (Accession XP_098651.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC155036. 

[5559] LOC157381 (Accession XP.098754.5) is another GAM47 
target gene, herein designated TARGET GENE. LOC157381 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC157381, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157381 BINDING SITE, designated SEQ ID:19137, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5560] Another function of GAM47 is therefore inhibition of 

LOC157381 (Accession XP_098754.5) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157381. 

[5561] LOC157421 (Accession XP_098756.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC157421 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC157421, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC157421 BINDING SITE, designated SEQ ID:2791, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5562] Another function of GAM47 is therefore inhibition of 

LOC157421 (Accession XP_098756.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157421. 

[5563] LOC157784 (Accession XP.088391.4) is another GAM47 
target gene, herein designated TARGET GENE. LOC157784 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC157784, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157784 BINDING SITE, designated SEQ ID:15243, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5564] Another function of GAM47 is therefore inhibition of 

LOC157784 (Accession XP_088391.4) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC157784. 

[5565] LOC158527 (Accession XP_088594.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC158527 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC158527, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158527 BINDING SITE, designated SEQ ID:8854, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5566] Another function of GAM47 is therefore inhibition of 

LOC158527 (Accession XP_088594.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158527. 

[5567] LOC158563 (Accession XP_088606.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC158563 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC158563, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC158563 BINDING SITE, designated SEQ ID:13743, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5568] Another function of GAM47 is therefore inhibition of 

LOC158563 (Accession XP_088606.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158563. 

[5569] LOC158997 (Accession XP_088736.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC158997 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC158997, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158997 BINDING SITE, designated SEQ ID:4356, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5570] Another function of GAM47 is therefore inhibition of 

LOC158997 (Accession XP_088736.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158997. 



[5571] LOC166449 (Accession XP.093876.5) is another GAM47 
target gene, herein designated TARGET GENE. LOC166449 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC166449, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC166449 BINDING SITE, designated SEQ ID: 18985, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5572] Another function of GAM47 is therefore inhibition of 

LOC166449 (Accession XP_093876.5) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC166449. 

[5573] LOC196415 (Accession XP.116917.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC196415 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC196415, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196415 BINDING SITE, designated SEQ ID:7300, to 



the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5574] Another function of GAM47 is therefore inhibition of 

LOC196415 (Accession XP.116917.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196415. 

[5575] LOC196996 (Accession XP_113796.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC196996 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC196996, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196996 BINDING SITE, designated SEQ ID: 16202, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5576] Another function of GAM47 is therefore inhibition of 

LOC196996 (Accession XP_113796.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196996. 

[5577] LOC197379 (Accession XP_117029.1) is another GAM47 



target gene, herein designated TARGET GENE. LOC197379 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC197379, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197379 BINDING SITE, designated SEQ ID:7381, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5578] Another function of GAM47 is therefore inhibition of 

LOC197379 (Accession XP_117029.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC197379. 

[5579] LOC200008 (Accession XP.114089.3) is another GAM47 
target gene, herein designated TARGET GENE. LOC200008 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200008, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200008 BINDING SITE, designated SEQ ID:8828, to 
the nucleotide sequence of GAM47 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:269. 
[5580] Another function of GAM47 is therefore inhibition of 

LOC200008 (Accession XP_114089.3) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200008. 

[5581] LOC200609 (Accession XP_117256.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC200609 
BINDING SITE1 and LOC200609 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC200609, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC200609 BINDING SITE1 
and LOC200609 BINDING SITE2, designated SEQ ID: 14180 
and SEQ ID:2866 respectively, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[5582] Another function of GAM47 is therefore inhibition of 

LOC200609 (Accession XP_117256.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200609. 



[5583] LOC201952 (Accession XP_117345.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC201952 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC201952, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201952 BINDING SITE, designated SEQ ID:16641, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5584] Another function of GAM47 is therefore inhibition of 

LOC201952 (Accession XP.117345.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201952. 

[5585] LOC202134 (Accession XP_117365.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC202134 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC202134, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC202134 BINDING SITE, designated SEQ ID:18733, to 



the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5586] Another function of GAM47 is therefore inhibition of 

LOC202134 (Accession XP_117365.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC202134. 

[5587] LOC2 19914 (Accession XP.167788.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC2 19914 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC219914, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19914 BINDING SITE, designated SEQ ID:7987, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5588] Another function of GAM47 is therefore inhibition of 

LOC2 19914 (Accession XP_167788.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC219914. 

[5589] LOC220980 (Accession XP_167629.1) is another GAM47 



target gene, herein designated TARGET GENE. LOC220980 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC220980, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220980 BINDING SITE, designated SEQ ID: 10560, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5590] Another function of GAM47 is therefore inhibition of 

LOC220980 (Accession XP_167629.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC220980. 

[5591] LOC221509 (Accession XP.166477.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC221509 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221509, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221509 BINDING SITE, designated SEQ ID:15414, to 
the nucleotide sequence of GAM47 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:269. 
[5592] Another function of GAM47 is therefore inhibition of 

LOC221509 (Accession XP.166477.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221509. 

[5593] LOC221663 (Accession XP_168131.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC221663 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221663, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221663 BINDING SITE, designated SEQ ID:7560, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5594] Another function of GAM47 is therefore inhibition of 

LOC221663 (Accession XP_168131.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221663. 

[5595] LOC221683 (Accession XP_168089.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC221683 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221683, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221683 BINDING SITE, designated SEQ ID:493, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5596] Another function of GAM47 is therefore inhibition of 

LOC221683 (Accession XP_168089.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221683. 

[5597] LOC221889 (Accession XP.166513.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC221889 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC221889, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221889 BINDING SITE, designated SEQ ID:9970, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 



[5598] Another function of GAM47 is therefore inhibition of 

LOC221889 (Accession XP_166513.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221889. 

[5599] LOC221929 (Accession XP_166553.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC221929 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC221929, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221929 BINDING SITE, designated SEQ ID:5808, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5600] Another function of GAM47 is therefore inhibition of 

LOC221929 (Accession XP_166553.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221929. 

[5601] LOC221964 (Accession XP.168342.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC221964 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC221964, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221964 BINDING SITE, designated SEQ ID: 14006, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5602] Another function of GAM47 is therefore inhibition of 

LOC221964 (Accession XP.168342.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221964. 

[5603] LOC253221 (Accession XP_173010.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC253221 
BINDING SITE1 and LOC253221 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC253221, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC253221 BINDING SITE1 
and LOC253221 BINDING SITE2, designated SEQ ID:18027 
and SEQ ID:6102 respectively, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 



nated SEQ ID:269. 
[5604] Another function of GAM47 is therefore inhibition of 

LOC253221 (Accession XP_173010.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC253221. 

[5605] LOC254266 (Accession XP.173221.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC254266 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 54266, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254266 BINDING SITE, designated SEQ ID:6802, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5606] Another function of GAM47 is therefore inhibition of 

LOC254266 (Accession XP_173221.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC254266. 

[5607] LOC255975 (Accession XP_171083.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC255975 



BINDING SITE1 and LOC255975 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC255975, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC255975 BINDING SITE1 
and LOC255975 BINDING SITE2, designated SEQ ID:11873 
and SEQ ID:2592 respectively, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 
[5608] Another function of GAM47 is therefore inhibition of 

LOC255975 (Accession XP.171083.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255975. 

[5609] LOC257239 (Accession XP.173125.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC257239 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257239, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257239 BINDING SITE, designated SEQ ID:17331, to 



the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5610] Another function of GAM47 is therefore inhibition of 

LOC257239 (Accession XP_173125.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC257239. 

[5611] LOC257358 (Accession XP.173138.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC257358 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC257358, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257358 BINDING SITE, designated SEQ ID:12197, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5612] Another function of GAM47 is therefore inhibition of 

LOC257358 (Accession XP.173138.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC257358. 

[5613] LOC282890 (Accession XP_212581.1) is another GAM47 



target gene, herein designated TARGET GENE. LOC282890 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC282890, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282890 BINDING SITE, designated SEQ ID:6358, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5614] Another function of GAM47 is therefore inhibition of 

LOC282890 (Accession XP_212581.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282890. 

[5615] LOC282927 (Accession XP.212629.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC282927 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC282927, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282927 BINDING SITE, designated SEQ ID:6358, to 
the nucleotide sequence of GAM47 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:269. 
[5616] Another function of GAM47 is therefore inhibition of 

LOC282927 (Accession XP_212629.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282927. 

[5617] LOC283049 (Accession XP_2 10868.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283049 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283049, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283049 BINDING SITE, designated SEQ ID: 1447, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5618] Another function of GAM47 is therefore inhibition of 

LOC283049 (Accession XP_2 10868.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283049. 

[5619] LOC283168 (Accession XP.210910.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283168 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283168, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283168 BINDING SITE, designated SEQ ID:3946, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5620] Another function of GAM47 is therefore inhibition of 

LOC283168 (Accession XP_210910.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283168. 

[5621] LOC283199 (Accession XP_2 10929.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283199 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283199, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283199 BINDING SITE, designated SEQ ID:17013, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 



[5622] Another function of GAM47 is therefore inhibition of 

LOC283199 (Accession XP_210929.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283199. 

[5623] LOC283391 (Accession XP_208657.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283391 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283391, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283391 BINDING SITE, designated SEQ ID:11579, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5624] Another function of GAM47 is therefore inhibition of 

LOC283391 (Accession XP_208657.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283391. 

[5625] LOC283442 (Accession XP_211037.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283442 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC283442, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283442 BINDING SITE, designated SEQ ID:20097, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5626] Another function of GAM47 is therefore inhibition of 

LOC283442 (Accession XP_211037.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283442. 

[5627] LOC283468 (Accession XP_2 1105 1.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283468 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC283468, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283468 BINDING SITE, designated SEQ ID: 1821, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5628] Another function of GAM47 is therefore inhibition of 



LOC283468 (Accession XP_211051.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283468. 

[5629] LOC283493 (Accession XP_208091.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283493 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC283493, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283493 BINDING SITE, designated SEQ ID: 1898, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5630] Another function of GAM47 is therefore inhibition of 

LOC283493 (Accession XP_208091.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283493. 

[5631] LOC283526 (Accession XP_211081.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283526 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283526, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283526 BINDING SITE, designated SEQ ID:8927, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5632] Another function of GAM47 is therefore inhibition of 

LOC283526 (Accession XP_211081.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283526. 

[5633] LOC283575 (Accession XP_211095.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283575 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC283575, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283575 BINDING SITE, designated SEQ ID:15864, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5634] Another function of GAM47 is therefore inhibition of 

LOC283575 (Accession XP_211095.1) . Accordingly, utili- 



ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283575. 

[5635] LOC283582 (Accession XP_2 11 119.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283582 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC283582, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283582 BINDING SITE, designated SEQ ID:7987, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5636] Another function of GAM47 is therefore inhibition of 

LOC283582 (Accession XP_211119.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283582. 

[5637] LOC283655 (Accession XP_2 11 144.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283655 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283655, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283655 BINDING SITE, designated SEQ ID:19410, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5638] Another function of GAM47 is therefore inhibition of 

LOC283655 (Accession XP_211144.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283655. 

[5639] LOC283690 (Accession XP_2 11 167.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283690 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC283690, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283690 BINDING SITE, designated SEQ ID: 19850, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5640] Another function of GAM47 is therefore inhibition of 

LOC283690 (Accession XP_211167.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC283690. 

[5641] LOC283701 (Accession XP_211170.3) is another GAM47 
target gene, herein designated TARGET GENE. LOC283701 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283701, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283701 BINDING SITE, designated SEQ ID:16095, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5642] Another function of GAM47 is therefore inhibition of 

LOC283701 (Accession XP_211170.3) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283701. 

[5643] LOC283728 (Accession XP.211183.3) is another GAM47 
target gene, herein designated TARGET GENE. LOC283728 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283728, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC283728 BINDING SITE, designated SEQ ID:1631, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5644] Another function of GAM47 is therefore inhibition of 

LOC283728 (Accession XP_211183.3) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283728. 

[5645] LOC283777 (Accession XP_208837.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283777 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283777, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283777 BINDING SITE, designated SEQ ID:10019, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5646] Another function of GAM47 is therefore inhibition of 

LOC283777 (Accession XP_208837.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC283777. 

[5647] LOC283843 (Accession XP.208867.3) is another GAM47 
target gene, herein designated TARGET GENE. LOC283843 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283843, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283843 BINDING SITE, designated SEQ ID:3242, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5648] Another function of GAM47 is therefore inhibition of 

LOC283843 (Accession XP.208867.3) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283843. 

[5649] LOC283846 (Accession XP_208126.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283846 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283846, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC283846 BINDING SITE, designated SEQ ID:3242, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5650] Another function of GAM47 is therefore inhibition of 

LOC283846 (Accession XP_208126.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283846. 

[5651] LOC283851 (Accession XP.211229.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283851 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283851, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283851 BINDING SITE, designated SEQ ID:15767, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5652] Another function of GAM47 is therefore inhibition of 

LOC283851 (Accession XP_211229.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283851. 



[5653] LOC283862 (Accession XP_211237.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC283862 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283862, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283862 BINDING SITE, designated SEQ ID:652, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5654] Another function of GAM47 is therefore inhibition of 

LOC283862 (Accession XP_211237.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283862. 

[5655] LOC283911 (Accession XP_211259.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC283911 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283911, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283911 BINDING SITE, designated SEQ ID:18771, to 



the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5656] Another function of GAM47 is therefore inhibition of 

LOC283911 (Accession XP.211259.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283911. 

[5657] LOC283963 (Accession XP.211275.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC283963 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283963, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283963 BINDING SITE, designated SEQ ID: 10020, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5658] Another function of GAM47 is therefore inhibition of 

LOC283963 (Accession XP.211275.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283963. 

[5659] LOC283980 (Accession XP_208940.2) is another GAM47 



target gene, herein designated TARGET GENE. LOC283980 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283980, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283980 BINDING SITE, designated SEQ ID:8565, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5660] Another function of GAM47 is therefore inhibition of 

LOC283980 (Accession XP_208940.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283980. 

[5661] LOC284077 (Accession XP_2 10779.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284077 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284077, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284077 BINDING SITE, designated SEQ ID: 13640, to 
the nucleotide sequence of GAM47 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:269. 
[5662] Another function of GAM47 is therefore inhibition of 

LOC284077 (Accession XP_2 10779.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284077. 

[5663] LOC284080 (Accession XP_2 11322.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284080 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284080, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284080 BINDING SITE, designated SEQ ID:15510, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5664] Another function of GAM47 is therefore inhibition of 

LOC284080 (Accession XP_211322.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284080. 

[5665] LOC284095 (Accession XP_211324.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284095 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284095, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284095 BINDING SITE, designated SEQ ID: 15774, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5666] Another function of GAM47 is therefore inhibition of 

LOC284095 (Accession XP_211324.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284095. 

[5667] LOC284172 (Accession XP_211361.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284172 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284172, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284172 BINDING SITE, designated SEQ ID: 13676, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 



[5668] Another function of GAM47 is therefore inhibition of 

LOC284172 (Accession XP_211361.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284172. 

[5669] LOC284219 (Accession XP_2 11385.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284219 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284219, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284219 BINDING SITE, designated SEQ ID: 14057, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5670] Another function of GAM47 is therefore inhibition of 

LOC284219 (Accession XP_211385.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284219. 

[5671] LOC284233 (Accession XP_211388.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284233 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC284233, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284233 BINDING SITE, designated SEQ ID:705, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5672] Another function of GAM47 is therefore inhibition of 

LOC284233 (Accession XP_211388.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284233. 

[5673] LOC284244 (Accession XP_2 11399.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284244 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284244, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284244 BINDING SITE, designated SEQ ID:3763, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5674] Another function of GAM47 is therefore inhibition of 



LOC284244 (Accession XP_211399.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284244. 

[5675] LOC284259 (Accession XP_211410.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284259 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC284259, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284259 BINDING SITE, designated SEQ ID:8411, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5676] Another function of GAM47 is therefore inhibition of 

LOC284259 (Accession XP_211410.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284259. 

[5677] LOC284267 (Accession XP_211411.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284267 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284267, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284267 BINDING SITE, designated SEQ ID:11107, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5678] Another function of GAM47 is therefore inhibition of 

LOC284267 (Accession XP_211411.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284267. 

[5679] LOC284395 (Accession XP.211454.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284395 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC284395, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284395 BINDING SITE, designated SEQ ID:1174, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5680] Another function of GAM47 is therefore inhibition of 

LOC284395 (Accession XP_211454.1) . Accordingly, utili- 



ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284395. 

[5681] LOC284433 (Accession XP_210787.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284433 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC284433, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284433 BINDING SITE, designated SEQ ID:12213, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5682] Another function of GAM47 is therefore inhibition of 

LOC284433 (Accession XP_210787.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284433. 

[5683] LOC284445 (Accession XP_209212.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284445 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284445, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284445 BINDING SITE, designated SEQ ID: 18092, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5684] Another function of GAM47 is therefore inhibition of 

LOC284445 (Accession XP_209212.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284445. 

[5685] LOC284456 (Accession XP_2 11470.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284456 
BINDING SITE1 and LOC284456 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC284456, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC284456 BINDING SITE1 
and LOC284456 BINDING SITE2, designated SEQ ID:18111 
and SEQ ID:6952 respectively, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[5686] Another function of GAM47 is therefore inhibition of 



LOC284456 (Accession XP_211470.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284456. 

[5687] LOC284473 (Accession XP_2 11474.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284473 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284473, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284473 BINDING SITE, designated SEQ ID:3315, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5688] Another function of GAM47 is therefore inhibition of 

LOC284473 (Accession XP_211474.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284473. 

[5689] LOC284491 (Accession XP_2 11488.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284491 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284491, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284491 BINDING SITE, designated SEQ ID:598, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5690] Another function of GAM47 is therefore inhibition of 

LOC284491 (Accession XP_211488.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284491. 

[5691] LOC284499 (Accession XP.209237.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284499 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC284499, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284499 BINDING SITE, designated SEQ ID: 1464, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5692] Another function of GAM47 is therefore inhibition of 

LOC284499 (Accession XP_209237.1) . Accordingly, utili- 



ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284499. 

[5693] LOC284559 (Accession XP_208220.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284559 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284559, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284559 BINDING SITE, designated SEQ ID:6672, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5694] Another function of GAM47 is therefore inhibition of 

LOC284559 (Accession XP_208220.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284559. 

[5695] LOC284615 (Accession XP_211553.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284615 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284615, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284615 BINDING SITE, designated SEQ ID:9093, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5696] Another function of GAM47 is therefore inhibition of 

LOC284615 (Accession XP_211553.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284615. 

[5697] LOC284688 (Accession XP_211588.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284688 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284688, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284688 BINDING SITE, designated SEQ ID:8169, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5698] Another function of GAM47 is therefore inhibition of 

LOC284688 (Accession XP_211588.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC284688. 

[5699] LOC284758 (Accession XP_211634.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284758 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284758, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284758 BINDING SITE, designated SEQ ID:18028, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5700] Another function of GAM47 is therefore inhibition of 

LOC284758 (Accession XP_211634.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284758. 

[5701] LOC284836 (Accession XP_211654.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284836 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284836, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC284836 BINDING SITE, designated SEQ ID:11298, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5702] Another function of GAM47 is therefore inhibition of 

LOC284836 (Accession XP_211654.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284836. 

[5703] LOC284851 (Accession XP_2 11667.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284851 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284851, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284851 BINDING SITE, designated SEQ ID:4964, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5704] Another function of GAM47 is therefore inhibition of 

LOC284851 (Accession XP_211667.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC284851. 

[5705] LOC284858 (Accession XP_209386.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284858 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284858, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284858 BINDING SITE, designated SEQ ID:5108, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5706] Another function of GAM47 is therefore inhibition of 

LOC284858 (Accession XP.209386.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284858. 

[5707] LOC284939 (Accession XP_2 11700.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284939 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284939, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC284939 BINDING SITE, designated SEQ ID: 1266, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5708] Another function of GAM47 is therefore inhibition of 

LOC284939 (Accession XP_211700.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284939. 

[5709] LOC284974 (Accession XP.211713.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC284974 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284974, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284974 BINDING SITE, designated SEQ ID:7359, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5710] Another function of GAM47 is therefore inhibition of 

LOC284974 (Accession XP_211713.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284974. 



[5711] LOC285002 (Accession XP.211731.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC285002 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285002, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285002 BINDING SITE, designated SEQ ID:9504, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5712] Another function of GAM47 is therefore inhibition of 

LOC285002 (Accession XP.211731.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285002. 

[5713] LOC285122 (Accession XP.211770.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285122 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285122, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285122 BINDING SITE, designated SEQ ID:18888, to 



the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5714] Another function of GAM47 is therefore inhibition of 

LOC285122 (Accession XP_211770.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285122. 

[5715] LOC285329 (Accession XP_209569.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285329 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285329, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285329 BINDING SITE, designated SEQ ID:16710, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5716] Another function of GAM47 is therefore inhibition of 

LOC285329 (Accession XP_209569.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285329. 

[5717] LOC285338 (Accession XP_209573.1) is another GAM47 



target gene, herein designated TARGET GENE. LOC285338 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285338, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285338 BINDING SITE, designated SEQ ID:671, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5718] Another function of GAM47 is therefore inhibition of 

LOC285338 (Accession XP_209573.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285338. 

[5719] LOC285369 (Accession XP.211861.3) is another GAM47 
target gene, herein designated TARGET GENE. LOC285369 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285369, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285369 BINDING SITE, designated SEQ ID:19888, to 
the nucleotide sequence of GAM47 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:269. 
[5720] Another function of GAM47 is therefore inhibition of 

LOC285369 (Accession XP.211861.3) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285369. 

[5721] LOC285402 (Accession XP_2 11884.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285402 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285402, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285402 BINDING SITE, designated SEQ ID:7301, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5722] Another function of GAM47 is therefore inhibition of 

LOC285402 (Accession XP_211884.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285402. 

[5723] LOC285526 (Accession XP_211927.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285526 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285526, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285526 BINDING SITE, designated SEQ ID:14586, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5724] Another function of GAM47 is therefore inhibition of 

LOC285526 (Accession XP_211927.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285526. 

[5725] LOC285544 (Accession XP.209655.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC285544 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC285544, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285544 BINDING SITE, designated SEQ ID:1609, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 



[5726] Another function of GAM47 is therefore inhibition of 

LOC285544 (Accession XP.209655.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285544. 

[5727] LOC285647 (Accession XP.209700.3) is another GAM47 
target gene, herein designated TARGET GENE. LOC285647 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC285647, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285647 BINDING SITE, designated SEQ ID:7695, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5728] Another function of GAM47 is therefore inhibition of 

LOC285647 (Accession XP_209700.3) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285647. 

[5729] LOC285654 (Accession XP_211975.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285654 
BINDING SITE1 and LOC285654 BINDING SITE2 are target 



binding sites found in untranslated regions of mRNA en- 
coded by LOC285654, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC285654 BINDING SITE1 
and LOC285654 BINDING SITE2, designated SEQ ID: 18509 
and SEQ ID: 19966 respectively, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 
[5730] Another function of GAM47 is therefore inhibition of 

LOC285654 (Accession XP_211975.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285654. 

[5731] LOC285671 (Accession XP.209709.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC285671 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC285671, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC285671 BINDING SITE, desig- 
nated SEQ ID: 13387, to the nucleotide sequence of 



GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[5732] Another function of GAM47 is therefore inhibition of 

LOC285671 (Accession XP.209709.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285671. 

[5733] LOC285682 (Accession XP_211979.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285682 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285682, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285682 BINDING SITE, designated SEQ ID:5657, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5734] Another function of GAM47 is therefore inhibition of 

LOC285682 (Accession XP_211979.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285682. 

[5735] LOC285719 (Accession XP_211990.1) is another GAM47 



target gene, herein designated TARGET GENE. LOC285719 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285719, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285719 BINDING SITE, designated SEQ ID:13540, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5736] Another function of GAM47 is therefore inhibition of 

LOC285719 (Accession XP_211990.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285719. 

[5737] LOC285756 (Accession XP_209751.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285756 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285756, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285756 BINDING SITE, designated SEQ ID:3336, to 
the nucleotide sequence of GAM47 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:269. 
[5738] Another function of GAM47 is therefore inhibition of 

LOC285756 (Accession XP_209751.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285756. 

[5739] LOC285805 (Accession XP_212027.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285805 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285805, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285805 BINDING SITE, designated SEQ ID:17058, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5740] Another function of GAM47 is therefore inhibition of 

LOC285805 (Accession XP_212027.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285805. 

[5741] LOC285822 (Accession XP.209777.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285822 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285822, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285822 BINDING SITE, designated SEQ ID:17839, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5742] Another function of GAM47 is therefore inhibition of 

LOC285822 (Accession XP_209777.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285822. 

[5743] LOC285908 (Accession XP.209812.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285908 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC285908, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285908 BINDING SITE, designated SEQ ID:1135, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 



[5744] Another function of GAM47 is therefore inhibition of 

LOC285908 (Accession XP_209812.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285908. 

[5745] LOC285909 (Accession XP_209811.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285909 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC285909, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285909 BINDING SITE, designated SEQ ID:6593, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5746] Another function of GAM47 is therefore inhibition of 

LOC285909 (Accession XP_209811.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285909. 

[5747] LOC285915 (Accession XP_209802.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285915 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC285915, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285915 BINDING SITE, designated SEQ ID:15820, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5748] Another function of GAM47 is therefore inhibition of 

LOC285915 (Accession XP_209802.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285915. 

[5749] LOC285931 (Accession NP.777609.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285931 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC285931, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285931 BINDING SITE, designated SEQ ID:8682, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5750] Another function of GAM47 is therefore inhibition of 



LOC285931 (Accession NP_777609.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285931. 

[5751] LOC285951 (Accession XP_2 12090.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC285951 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC285951, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285951 BINDING SITE, designated SEQ ID:1535, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5752] Another function of GAM47 is therefore inhibition of 

LOC285951 (Accession XP_212090.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285951. 

[5753] LOC286007 (Accession XP_2 12 133.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC286007 
BINDING SITE1 and LOC286007 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 



coded by LOC286007, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC286007 BINDING SITE1 
and LOC286007 BINDING SITE2, designated SEQ ID:3734 
and SEQ ID: 17618 respectively, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 
[5754] Another function of GAM47 is therefore inhibition of 

LOC286007 (Accession XP_212133.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286007. 

[5755] LOC286030 (Accession XP_209868.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC286030 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC286030, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286030 BINDING SITE, designated SEQ ID:3883, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 



[5756] Another function of GAM47 is therefore inhibition of 

LOC286030 (Accession XP_209868.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286030. 

[5757] LOC286041 (Accession XP.212140.3) is another GAM47 
target gene, herein designated TARGET GENE. LOC286041 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286041, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286041 BINDING SITE, designated SEQ ID: 185 19, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5758] Another function of GAM47 is therefore inhibition of 

LOC286041 (Accession XP_212140.3) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286041. 

[5759] LOC286078 (Accession XP_2 12 163.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC286078 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC286078, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286078 BINDING SITE, designated SEQ ID:7355, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5760] Another function of GAM47 is therefore inhibition of 

LOC286078 (Accession XP.212163.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286078. 

[5761] LOC286154 (Accession XP.212204.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC286154 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC286154, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286154 BINDING SITE, designated SEQ ID:18003, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5762] Another function of GAM47 is therefore inhibition of 



LOC286154 (Accession XP_212204.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286154. 

[5763] LOC286208 (Accession XP_2 12230.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC286208 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC286208, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286208 BINDING SITE, designated SEQ ID: 12697, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5764] Another function of GAM47 is therefore inhibition of 

LOC286208 (Accession XP_212230.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286208. 

[5765] LOC286217 (Accession XP.212232.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC286217 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286217, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286217 BINDING SITE, designated SEQ ID:4829, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5766] Another function of GAM47 is therefore inhibition of 

LOC286217 (Accession XP_212232.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286217. 

[5767] LOC286332 (Accession XP.212273.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC286332 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC286332, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286332 BINDING SITE, designated SEQ ID: 14402, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5768] Another function of GAM47 is therefore inhibition of 

LOC286332 (Accession XP_212273.1) . Accordingly, utili- 



ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286332. 

[5769] LOC286333 (Accession XP_212271.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC286333 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC286333, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286333 BINDING SITE, designated SEQ ID: 14402, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5770] Another function of GAM47 is therefore inhibition of 

LOC286333 (Accession XP_212271.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286333. 

[5771] LOC286399 (Accession NP_789789.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC286399 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286399, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286399 BINDING SITE, designated SEQ ID:13526, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5772] Another function of GAM47 is therefore inhibition of 

LOC286399 (Accession NP_789789.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286399. 

[5773] LOC286434 (Accession XP_301085.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC286434 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC286434, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286434 BINDING SITE, designated SEQ ID: 15266, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5774] Another function of GAM47 is therefore inhibition of 

LOC286434 (Accession XP_301085.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC286434. 

[5775] LOC338817 (Accession XP_290588.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC338817 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338817, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338817 BINDING SITE, designated SEQ ID:1464, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5776] Another function of GAM47 is therefore inhibition of 

LOC338817 (Accession XP_290588.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338817. 

[5777] LOC339056 (Accession XP_290675.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC339056 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339056, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC339056 BINDING SITE, designated SEQ ID:3242, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5778] Another function of GAM47 is therefore inhibition of 

LOC339056 (Accession XP_290675.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339056. 

[5779] LOC339166 (Accession XP_294837.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC339166 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339166, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339166 BINDING SITE, designated SEQ ID: 1464, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5780] Another function of GAM47 is therefore inhibition of 

LOC339166 (Accession XP_294837.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC339166. 

[5781] LOC339184 (Accession XP.290743.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC339184 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339184, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339184 BINDING SITE, designated SEQ ID:784, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5782] Another function of GAM47 is therefore inhibition of 

LOC339184 (Accession XP.290743.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339184. 

[5783] LOC339212 (Accession XP_290271.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC339212 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339212, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC339212 BINDING SITE, designated SEQ ID:15710, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5784] Another function of GAM47 is therefore inhibition of 

LOC339212 (Accession XP.290271.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339212. 

[5785] LOC339290 (Accession XP_294901.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC339290 
BINDING SITE is a target binding site found in the 5' un- 
translated region of mRNA encoded by LOC339290, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339290 BINDING SITE, designated SEQ ID:9358, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5786] Another function of GAM47 is therefore inhibition of 

LOC339290 (Accession XP_294901.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339290. 



[5787] LOC339298 (Accession XP_294903.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC339298 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339298, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339298 BINDING SITE, designated SEQ ID: 14984, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5788] Another function of GAM47 is therefore inhibition of 

LOC339298 (Accession XP.294903.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339298. 

[5789] LOC339389 (Accession XP_290857.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC339389 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339389, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339389 BINDING SITE, designated SEQ ID:5262, to 



the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5790] Another function of GAM47 is therefore inhibition of 

LOC339389 (Accession XP_290857.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339389. 

[5791] LOC339417 (Accession XP.294944.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC339417 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339417, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339417 BINDING SITE, designated SEQ ID:11819, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5792] Another function of GAM47 is therefore inhibition of 

LOC339417 (Accession XP_294944.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339417. 

[5793] LOC339435 (Accession XP_294950.1) is another GAM47 



target gene, herein designated TARGET GENE. LOC339435 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339435, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339435 BINDING SITE, designated SEQ ID:6001, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5794] Another function of GAM47 is therefore inhibition of 

LOC339435 (Accession XP_294950.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339435. 

[5795] LOC339440 (Accession XP.294951.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC339440 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339440, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339440 BINDING SITE, designated SEQ ID: 18568, to 
the nucleotide sequence of GAM47 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:269. 
[5796] Another function of GAM47 is therefore inhibition of 

LOC339440 (Accession XP_294951.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339440. 

[5797] LOC339738 (Accession XP_295048.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC339738 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339738, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339738 BINDING SITE, designated SEQ ID:11933, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5798] Another function of GAM47 is therefore inhibition of 

LOC339738 (Accession XP_295048.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339738. 

[5799] LOC339740 (Accession XP_290339.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC339740 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339740, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339740 BINDING SITE, designated SEQ ID:7421, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5800] Another function of GAM47 is therefore inhibition of 

LOC339740 (Accession XP_290339.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339740. 

[5801] LOC339975 (Accession XP_295115.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC339975 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC339975, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339975 BINDING SITE, designated SEQ ID:11593, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 



[5802] Another function of GAM47 is therefore inhibition of 

LOC339975 (Accession XP_295115.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339975. 

[5803] LOC339975 (Accession XP_295115.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC339975 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC339975, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339975 BINDING SITE, designated SEQ ID:11593, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5804] Another function of GAM47 is therefore inhibition of 

LOC339975 (Accession XP_295115.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339975. 

[5805] LOC340012 (Accession XP_291113.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC340012 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC340012, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340012 BINDING SITE, designated SEQ ID:18520, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5806] Another function of GAM47 is therefore inhibition of 

LOC340012 (Accession XP.291113.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340012. 

[5807] LOC340024 (Accession XP_291120.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC340024 
BINDING SITE1 and LOC340024 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC340024, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC340024 BINDING SITE1 
and LOC340024 BINDING SITE2, designated SEQ ID: 15024 
and SEQ ID: 13577 respectively, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 



designated SEQ ID:269. 
[5808] Another function of GAM47 is therefore inhibition of 

LOC340024 (Accession XP_291120.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340024. 

[5809] LOC340073 (Accession XP.295 149.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC340073 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340073, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340073 BINDING SITE, designated SEQ ID:4588, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5810] Another function of GAM47 is therefore inhibition of 

LOC340073 (Accession XP.295 149.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340073. 

[5811] LOC340150 (Accession XP.295167.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC340150 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340150, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340150 BINDING SITE, designated SEQ ID:3367, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5812] Another function of GAM47 is therefore inhibition of 

LOC340150 (Accession XP_295 167.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340150. 

[5813] LOC340290 (Accession XP.291214.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC340290 
BINDING SITE1 and LOC340290 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC340290, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC340290 BINDING SITE1 
and LOC340290 BINDING SITE2, designated SEQ ID: 1256 
and SEQ ID: 11873 respectively, to the nucleotide se- 



quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 
[5814] Another function of GAM47 is therefore inhibition of 

LOC340290 (Accession XP.291214.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340290. 

[5815] LOC340318 (Accession XP_290401.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC340318 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340318, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340318 BINDING SITE, designated SEQ ID:2631, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5816] Another function of GAM47 is therefore inhibition of 

LOC340318 (Accession XP_290401.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340318. 

[5817] LOC340346 (Accession XP.295213.2) is another GAM47 



target gene, herein designated TARGET GENE. LOC340346 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340346, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340346 BINDING SITE, designated SEQ ID: 18568, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5818] Another function of GAM47 is therefore inhibition of 

LOC340346 (Accession XP.295213.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340346. 

[5819] LOC340371 (Accession NP.848659.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC340371 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC340371, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC340371 BINDING SITE, desig- 
nated SEQ ID:2445, to the nucleotide sequence of GAM47 



RNA, herein designated GAM RNA, also designated SEQ 
ID:269. 

[5820] Another function of GAM47 is therefore inhibition of 

LOC340371 (Accession NP_848659.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340371. 

[5821] LOC340371 (Accession XP.291255.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC340371 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC340371, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC340371 BINDING SITE, desig- 
nated SEQ ID:2445, to the nucleotide sequence of GAM47 
RNA, herein designated GAM RNA, also designated SEQ 
ID:269. 

[5822] Another function of GAM47 is therefore inhibition of 

LOC340371 (Accession XP.291255.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340371. 



[5823] LOC342663 (Accession XP_297028.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC342663 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC342663, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC342663 BINDING SITE, designated SEQ ID: 1726, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5824] Another function of GAM47 is therefore inhibition of 

LOC342663 (Accession XP_297028.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC342663. 

[5825] LOC343895 (Accession XP_297948.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC343895 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC343895, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC343895 BINDING SITE, designated SEQ ID:19955, to 



the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5826] Another function of GAM47 is therefore inhibition of 

LOC343895 (Accession XP.297948.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC343895. 

[5827] LOC344256 (Accession XP.297483.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC344256 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC344256, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC344256 BINDING SITE, designated SEQ ID:12043, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5828] Another function of GAM47 is therefore inhibition of 

LOC344256 (Accession XP.297483.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC344256. 

[5829] LOC345190 (Accession XP_298603.1) is another GAM47 



target gene, herein designated TARGET GENE. LOC345190 
BINDING SITE1 and LOC345190 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC345190, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC345190 BINDING SITE1 
and LOC345190 BINDING SITE2, designated SEQ ID: 15447 
and SEQ ID: 17998 respectively, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 
[5830] Another function of GAM47 is therefore inhibition of 

LOC345190 (Accession XP_298603.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC345190. 

[5831] LOC347644 (Accession XP_300206.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC347644 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC347644, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC347644 BINDING SITE, designated SEQ ID:6358, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5832] Another function of GAM47 is therefore inhibition of 

LOC347644 (Accession XP_300206.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347644. 

[5833] LOC347924 (Accession XP_300570.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC347924 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC347924, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347924 BINDING SITE, designated SEQ ID: 195 14, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5834] Another function of GAM47 is therefore inhibition of 

LOC347924 (Accession XP_300570.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347924. 



[5835] LOC348035 (Accession XP_300595.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC348035 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348035, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348035 BINDING SITE, designated SEQ ID:13822, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5836] Another function of GAM47 is therefore inhibition of 

LOC348035 (Accession XP.300595.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348035. 

[5837] LOC348075 (Accession XP_302653.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC348075 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348075, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348075 BINDING SITE, designated SEQ ID:16095, to 



the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5838] Another function of GAM47 is therefore inhibition of 

LOC348075 (Accession XP_302653.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348075. 

[5839] LOC348258 (Accession XP_300686.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC348258 
BINDING SITE1 and LOC348258 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC348258, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC348258 BINDING SITE1 
and LOC348258 BINDING SITE2, designated SEQ ID:4358 
and SEQ ID:670 respectively, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[5840] Another function of GAM47 is therefore inhibition of 

LOC348258 (Accession XP_300686.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC348258. 

[5841] LOC348261 (Accession XP_302704.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC348261 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348261, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348261 BINDING SITE, designated SEQ ID:3316, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5842] Another function of GAM47 is therefore inhibition of 

LOC348261 (Accession XP_302704.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348261. 

[5843] LOC348373 (Accession XP.302735.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC348373 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348373, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC348373 BINDING SITE, designated SEQ ID: 19986, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5844] Another function of GAM47 is therefore inhibition of 

LOC348373 (Accession XP.302735.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348373. 

[5845] LOC348422 (Accession XP.301 160.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC348422 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348422, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348422 BINDING SITE, designated SEQ ID: 15244, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5846] Another function of GAM47 is therefore inhibition of 

LOC348422 (Accession XP_301160.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348422. 



[5847] LOC348427 (Accession XP_302755.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC348427 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348427, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348427 BINDING SITE, designated SEQ ID: 18772, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5848] Another function of GAM47 is therefore inhibition of 

LOC348427 (Accession XP_302755.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348427. 

[5849] LOC348450 (Accession XP_302758.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC348450 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348450, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348450 BINDING SITE, designated SEQ ID:18568, to 



the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5850] Another function of GAM47 is therefore inhibition of 

LOC348450 (Accession XP_302758.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348450. 

[5851] LOC348528 (Accession XP_302814.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC348528 
BINDING SITE1 and LOC348528 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC348528, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC348528 BINDING SITE1 
and LOC348528 BINDING SITE2, designated SEQ ID: 18124 
and SEQ ID:3438 respectively, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[5852] Another function of GAM47 is therefore inhibition of 

LOC348528 (Accession XP_302814.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC348528. 

[5853] LOC348552 (Accession XP_209362.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC348552 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348552, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348552 BINDING SITE, designated SEQ ID:967, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5854] Another function of GAM47 is therefore inhibition of 

LOC348552 (Accession XP_209362.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348552. 

[5855] LOC348798 (Accession XP_300845.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC348798 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348798, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC348798 BINDING SITE, designated SEQ ID:6335, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5856] Another function of GAM47 is therefore inhibition of 

LOC348798 (Accession XP_300845.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348798. 

[5857] LOC349062 (Accession XP_302948.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC349062 
BINDING SITE is a target binding site found in the 5' un- 
translated region of mRNA encoded by LOC349062, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349062 BINDING SITE, designated SEQ ID:15010, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5858] Another function of GAM47 is therefore inhibition of 

LOC349062 (Accession XP_302948.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349062. 



[5859] LOC349339 (Accession XP_301042.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC349339 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC349339, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349339 BINDING SITE, designated SEQ ID: 18092, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5860] Another function of GAM47 is therefore inhibition of 

LOC349339 (Accession XP_301042.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349339. 

[5861] LOC350629 (Accession XP_304260.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC350629 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC350629, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC350629 BINDING SITE, designated SEQ ID:15197, to 



the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5862] Another function of GAM47 is therefore inhibition of 

LOC350629 (Accession XP_304260.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC350629. 

[5863] LOC352258 (Accession XP_305527.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC352258 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC352258, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC352258 BINDING SITE, designated SEQ ID:6201, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5864] Another function of GAM47 is therefore inhibition of 

LOC352258 (Accession XP_305527.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC352258. 

[5865] LOC352287 (Accession XP_305558.1) is another GAM47 



target gene, herein designated TARGET GENE. LOC352287 
BINDING SITE1 and LOC352287 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC352287, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC352287 BINDING SITE1 
and LOC352287 BINDING SITE2, designated SEQ ID:16371 
and SEQ ID:3237 respectively, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 
[5866] Another function of GAM47 is therefore inhibition of 

LOC352287 (Accession XP.305558.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC352287. 

[5867] LOC51337 (Accession NP_057731.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC51337 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC51337, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



LOC51337 BINDING SITE, designated SEQ ID:16030, to the 
nucleotide sequence of CAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5868] Another function of GAM47 is therefore inhibition of 

LOC51337 (Accession NP_057731.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51337. 

[5869] LOC56181 (Accession NP.062457.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC56181 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC56181, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC56181 BINDING SITE, designated SEQ ID:19514, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5870] Another function of GAM47 is therefore inhibition of 

LOC56181 (Accession NP.062457.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC56181. 



[5871] LOC90133 (Accession XP_029323.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC90133 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC90133, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90133 BINDING SITE, designated SEQ ID:17943, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5872] Another function of GAM47 is therefore inhibition of 

LOC90133 (Accession XP.029323.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90133. 

[5873] LOC90408 (Accession XP_031517.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC90408 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC90408, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90408 BINDING SITE, designated SEQ ID:3764, to the 



nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5874] Another function of GAM47 is therefore inhibition of 

LOC90408 (Accession XP_031517.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90408. 

[5875] LOC90841 (Accession XP.034427.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC90841 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90841, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90841 BINDING SITE, designated SEQ ID: 18600, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5876] Another function of GAM47 is therefore inhibition of 

LOC90841 (Accession XP.034427.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90841. 

[5877] LOC91056 (Accession NP_612377.1) is another GAM47 



target gene, herein designated TARGET GENE. LOC91056 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC91056, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LOC91056 BINDING SITE, desig- 
nated SEQ ID:3924, to the nucleotide sequence of GAM47 
RNA, herein designated GAM RNA, also designated SEQ 
ID:269. 

[5878] Another function of GAM47 is therefore inhibition of 

LOC91056 (Accession NP.612377.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91056. 

[5879] LOC91097 (Accession XP_035977.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC91097 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91097, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91097 BINDING SITE, designated SEQ ID: 1470, to the 



nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5880] Another function of GAM47 is therefore inhibition of 

LOC91097 (Accession XP_035977.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91097. 

[5881] LOC91208 (Accession XP_036935.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC91208 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91208, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91208 BINDING SITE, designated SEQ ID:6400, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5882] Another function of GAM47 is therefore inhibition of 

LOC91208 (Accession XP_036935.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91208. 

[5883] LOC91496 (Accession XP_038788.1) is another GAM47 



target gene, herein designated TARGET GENE. LOC91496 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91496, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91496 BINDING SITE, designated SEQ ID:6539, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5884] Another function of GAM47 is therefore inhibition of 

LOC91496 (Accession XP.038788.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91496. 

[5885] LOC91632 (Accession XP.039721.2) is another GAM47 
target gene, herein designated TARGET GENE. LOC91632 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91632, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91632 BINDING SITE, designated SEQ ID:6540, to the 
nucleotide sequence of GAM47 RNA, herein designated 



GAM RNA, also designated SEQ ID:269. 
[5886] Another function of GAM47 is therefore inhibition of 

LOC91632 (Accession XP.039721.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91632. 

[5887] LOC92148 (Accession XP.043 160.1) is another GAM47 
target gene, herein designated TARGET GENE. LOC92148 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC92148, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92148 BINDING SITE, designated SEQ ID:18532, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5888] Another function of GAM47 is therefore inhibition of 

LOC92148 (Accession XP.043 160.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92148. 

[5889] LOC92659 (Accession XP_046434.3) is another GAM47 
target gene, herein designated TARGET GENE. LOC92659 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC92659, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92659 BINDING SITE, designated SEQ ID:3316, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5890] Another function of GAM47 is therefore inhibition of 

LOC92659 (Accession XP_046434.3) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92659. 

[5891] LOC95803 (Accession XP.047816.5) is another GAM47 
target gene, herein designated TARGET GENE. LOC95803 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC95803, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC95803 BINDING SITE, designated SEQ ID:16795, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 



[5892] Another function of GAM47 is therefore inhibition of 

LOC95803 (Accession XP.047816.5) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC95803. 

[5893] lrph (Accession NP_1 1622 1.2) is another GAM47 target 
gene, herein designated TARGET GENE. LRP11 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LRP11, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LRP11 BIND- 
ING SITE, designated SEQ ID:15632, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5894] Another function of GAM47 is therefore inhibition of 

LRP11 (Accession NP_116221.2) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LRP11. 

[5895] Leucine zipper protein 1 (LUZP1, Accession NP_361013.1) 
is another GAM47 target gene, herein designated TARGET 
GENE. LUZP1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by LUZP1, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LUZP1 BINDING SITE, designated SEQ 
ID:13539, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5896] Another function of GAM47 is therefore inhibition of 

Leucine zipper protein 1 (LUZP1, Accession NP_361013.1) 
. Accordingly, utilities of GAM47 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with LUZP1. 

[5897] v-maf musculoaponeurotic fibrosarcoma oncogene ho- 
molog g (avian) (MAFG, Accession NP_002350.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. MAFG BINDING SITE1 and MAFG BINDING SITE2 are 
target binding sites found in untranslated regions of 
mRNA encoded by MAFG, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MAFG BINDING SITE1 and 
MAFG BINDING SITE2, designated SEQ ID:4358 and SEQ 
ID:670 respectively, to the nucleotide sequence of GAM47 
RNA, herein designated GAM RNA, also designated SEQ 



ID:269. 

[5898] Another function of GAM47 is therefore inhibition of V- 

maf musculoaponeurotic fibrosarcoma oncogene homolog 
g (avian) (MAFG, Accession NP_002350.1), a gene which 
act as transcriptional repressors upon formation of ho- 
modimers however, they seem to serve as transcriptional 
activators by dimerizing with other (usually larger) basic- 
zipper proteins and recruiting them to specific dna- bind- 
ing sites. Accordingly, utilities of GAM47 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with MAFG. 

[5899] The function of MAFG has been established by previous 
studies. The analysis of globin gene transcription serves 
as a model for understanding tissue- specific and devel- 
opmental regulation of gene expression. Globin gene ex- 
pression is regulated through nuclear factor erythroid- 2 
(NFE2) elements located in enhancer- like locus control 
regions positioned many kb upstream of alpha- and beta- 
gene clusters. NFE2 DNA- binding activity consists of a 
heterodimer containing a ubiquitous small Maf protein 
(MafF, MafG, or MafK (OMIM Ref. No. 600197)) and the 
tissue- restricted protein p45 NFE2 (OMIM Ref. No. 
601490). Both subunits are members of the activator pro- 



tein- 1- like superfamily of basic leucine zipper (bZIP) 
proteins (see OMIM Ref. No. 165160). Blank et al. (1997) 
isolated a cDNA encoding human MAFG, which is ex- 
pressed in a wide array of tissues and cell lines. They 
showed that human MAFG protein, like its chicken coun- 
terpart, is able to dimerize with p45 NFE2. A p45/MAFG 
heterodimer was fully functional in supporting expression 
of alpha- and beta- globin genes and in promoting ery- 
throid differentiation in a p45- deficient mouse ery- 
throleukemia cell line. Blank et al. (1997) showed that hu- 
man MAFG contains at least 3 exons, which are separated 
by small introns. The first exon is not translated Moto- 
hashi et al. (2000) found that mouse embryos expressing 
abundant transgene- derived Mafk died of severe anemia, 
while lines expressing lower levels of small Maf lived to 
adulthood. Megakaryocytes from the latter overexpressing 
lines exhibited reduced proplatelet formation and MARE 
(Maf recognition element)- dependent transcription, phe- 
nocopying Mafg null mice (see OMIM Ref. No. Shavit et al. 
(1998)). When the Mafg null mice were bred to small Maf- 
overexpressing transgenic animals, both loss- and gain- 
of- function phenotypes were reversed 

[5900] 



[5901] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5902] Motohashi, H.; Katsuoka, F.; Shavit, J. A.; Engel, J. D.; Ya- 
mamoto, M. : Positive or negative MARE- dependent tran- 
scriptional regulation is determined by the abundance of 
small Maf proteins. Cell 103: 865- 875, 2000. ; and 

[5903] Blank, V.; Kim, M. J.; Andrews, N. C. : Human MAFG is a 
functional partner for p45 NF- E2 in activating globin 
gene expression. Blood 89: 3925- 3935, 1997. 

[5904] Further studies establishing the function and utilities of 

MAFG are found in John Hopkins OMIM database record ID 
602020, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Methyl-cpg binding 
domain protein 4 (MBD4, Accession NP.003916.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. MBD4 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by MBD4, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MBD4 BINDING SITE, designated SEQ ID:6697, 
to the nucleotide sequence of GAM47 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:269. 

[5905] Another function of GAM47 is therefore inhibition of 

Methyl-cpg binding domain protein 4 (MBD4, Accession 
NP_003916.1), a gene which are likely to be mediators of 
the effects of DNA methylation in mammalian cells. Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with MBD4. 

[5906] The function of MBD4 has been established by previous 

studies. DNA methylation is the major modification of eu- 
karyotic genomes and plays an essential role in mam- 
malian development. The MECP2 (OMIM Ref. No. 300005) 
and MBD1 (OMIM Ref. No. 156535) proteins bind specifi- 
cally to methylated DNA via a methyl- CpG- binding do- 
main (MBD). By searching an EST database for proteins 
containing an MBD- like motif, Hendrich and Bird (1998) 
identified human and mouse cDNAs encoding the 3 novel 
proteins MBD2 (OMIM Ref. No. 603547), MBD3 (OMIM Ref. 
No. 603573), and MBD4. The predicted 580- amino acid 
human MBD4 protein (GenBank AF072250) is 66% identi- 
cal to mouse Mbd4. The authors found evidence of alter- 
natively spliced human and mouse MBD4 transcripts; one 
form encodes a truncated human MBD4 protein lacking 



the C- terminal 42 amino acids. Both MBD2 and MBD4 
specifically bound methylated DNA in vitro and colocal- 
ized with methylated sequences in vivo. Hendrich and Bird 
(1998) concluded that MBD2 and MBD4 are likely to be 
mediators of the effects of DNA methylation in mam- 
malian cells. The DNA mismatch repair (MMR) is a special- 
ized system, highly conserved throughout evolution, in- 
volved in the maintenance of genomic integrity. To iden- 
tify novel human genes that may function in MMR, Bella- 
cosa et al. (1999) used the yeast interaction trap. Using 
the MMR protein MLH1 (OMIM Ref. No. 120436) as bait, 
they cloned MED1. The MED1 protein forms a complex 
with MLH1, binds to methyl- CpC- containing DNA, has 
homology to bacterial DNA repair glycosylases/lyases, and 
displays endonuclease activity. Transfection of a MED1 
mutant lacking the MBD was associated with microsatellite 
instability. These findings suggested that MED1 is a hu- 
man DNA repair protein that may be involved in MMR and, 
as such, may be a candidate eukaryotic homolog of the 
bacterial MMR endonuclease, MutH. In addition, these re- 
sults suggested that cytosine methylation may play a role 
in human DNA repair. After submission of their 
manuscript, Bellacosa et al. (1999) learned that the pro- 



tein they designated MED1 is identical to MBD4 described 
by Hendrich and Bird (1998). Using PCR on a hybrid panel 
and FISH, Hendrich et al. (1999) mapped the MBD4 gene 
to chromosome 3q. They mapped the mouse gene to 
chromosome 6. Riccio et al. (1999) mapped the MBD4 
gene to chromosome 3q21- q22 by FISH. 
[5907] Animal model experiments lend further support to the 
function of MBD4. Millar et al. (2002) generated Mbd4 
knockout mice by targeted disruption. Mbd4 - /- mice 
had a 3- fold increase in the frequency of C- to- T transi- 
tions at CpG sites. When bred onto the Apc(Min/+) back- 
ground (see OMIM Ref. No. 175100), Mbd4 - /- mice 
showed accelerated tumor formation with CpG- to- TpG 
mutations in the Ape gene. Thus, Millar et al. (2002) con- 
cluded that MBD4 suppresses CpG mutability and tumori- 
genesis in vivo. 

[5908] it is appreciated that the abovementioned animal model 
for MBD4 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[5909] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[5910] Hendrich, B.; Bird, A. : Identification and characterization 

of a family of mammalian methyl- CpG binding proteins. 

Molec. Cell. Biol. 18: 6538- 6547, 1998. ; and 
[5911] Millar, C. B.; Guy, J.; Sansom, O. J.; Selfridge, J.; Mac- 

Dougall, E.; Hendrich, B.; Keightley, P. D.; Bishop, S. M.; 

Clarke, A. R.; Bird, A. : Enhanced CpG mutability and tu- 

morigenesis i. 

[5912] Further studies establishing the function and utilities of 

MBD4 are found in John Hopkins OMIM database record ID 
603574, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Mcf.2 cell line de- 
rived transforming sequence-like (MCF2L, Accession 
NP_079255.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. MCF2L BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MCF2L, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MCF2L BINDING SITE, designated 
SEQ ID:2630, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5913] Another function of GAM47 is therefore inhibition of Mcf.2 
cell line derived transforming sequence-like (MCF2L, Ac- 



cession NP.079255.2) .Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MCF2L. 

[5914] MCOLN2 (Accession NP.694991.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. MCOLN2 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MCOLN2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MCOLN2 BINDING SITE, designated SEQ ID:4917, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5915] Another function of GAM47 is therefore inhibition of 

MCOLN2 (Accession NP_694991.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCOLN2. 

[5916] Mam domain containing glycosylphosphatidylinositol an- 
chor 1 (MDGA1, Accession NP_705691.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
MDGA1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by MDGA1, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MDGA1 BINDING SITE, designated SEQ ID:10254, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5917] Another function of GAM47 is therefore inhibition of Mam 
domain containing glycosylphosphatidylinositol anchor 1 
(MDGA1, Accession NP_705691.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MDGA1. 

[5918] Membrane frizzled-related protein (MFRP, Accession 

NP_113621.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. MFRP BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MFRP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MFRP BINDING SITE, designated 
SEQ ID:9575, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5919] Another function of GAM47 is therefore inhibition of 
Membrane frizzled-related protein (MFRP, Accession 
NP_113621.1) . Accordingly, utilities of GAM47 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MFRP. 

[5920] Max gene associated (MGA, Accession XP_03 1689.3) is 
another GAM47 target gene, herein designated TARGET 
GENE. MGA BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by MGA, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MGA BINDING SITE, designated SEQ ID:4593, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5921] Another function of GAM47 is therefore inhibition of Max 
gene associated (MGA, Accession XP_03 1689.3), a gene 
which plays a role in the final steps of digestion of starch. 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MGA. 

[5922] The function of MGA has been established by previous 
studies. Maltase- glucoamylase (MGA; EC 3.2.1.20) is a 
brush border membrane enzyme that plays a role in the 
final steps of digestion of starch. Nairn et al. (1988) 
showed that it is synthesized as a single- chain polypep- 



tide precursor, acquires N- and O- linked carbohydrates, 
and does not undergo intracellular or extracellular prote- 
olytic cleavage. Nichols et al. (1998) purified and partially 
sequenced the human maltase- glucoamylase protein. By 
RT- PCR using degenerate oligonucleotides based on the 
MGA protein sequence, they isolated human small intes- 
tine MGA cDNAs. The deduced 1,857- amino acid MGA 
protein has a putative type II membrane anchor, 2 
WIDMNE catalytic sites, which are characteristic of carbo- 
hydrate hydrolases such as sucrase- isomaltase (SI; 
222900), and 2 glycosyl hydrolase family 31 signature 2 
sequences. MGA also has 19 potential N- glycosylation 
sites and 253 potential O- glycosylation sites. The MGA 
protein shares 59% sequence identity with SI. RT- PCR de- 
tected MGA expression in human small intestine, granulo- 
cyte, and kidney but not in salivary gland or pancreas. 

[5923] 

[5924] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5925] Nairn, H. Y.; Sterchi, E. E.; Lentze, M.J. : Structure, biosyn- 
thesis, and glycosylation of human small intestinal mal- 
tase- glucoamylase. J. Biol. Chem. 263: 19709- 19717, 



1988. ; and 

[5926] Nichols, B. L; Eldering, J.; Avery, S.; Hahn, D.; Quaroni, A.; 
Sterchi, E. : Human small intestinal maltase- glucoamylase 
cDNA cloning: homology to sucrase- isomaltase. J. Biol. 
Chem. 273: 3. 

[5927] Further studies establishing the function and utilities of 
MGA are found in John Hopkins OMIM database record ID 
154360, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.MGC11102 
(Accession NP_115701.2) is another GAM47 target gene, 
herein designated TARGET GENE. MGC11102 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MGC11102, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MGC11102 
BINDING SITE, designated SEQ ID: 16794, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[5928] Another function of GAM47 is therefore inhibition of 

MGC11102 (Accession NP_115701.2) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



MGC11102. 

[5929] MGC12760 (Accession NP_116112.1) is another GAM47 
target gene, herein designated TARGET GENE. MGC12760 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC12760, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC12760 BINDING SITE, designated SEQ ID:16318, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5930] Another function of GAM47 is therefore inhibition of 

MGC12760 (Accession NP_116112.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC12760. 

[5931] MGC14289 (Accession NP.542391.1) is another GAM47 
target gene, herein designated TARGET GENE. MGC14289 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC14289, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



MGC14289 BINDING SITE, designated SEQ ID:20024, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5932] Another function of GAM47 is therefore inhibition of 

MGC14289 (Accession NP_542391.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC14289. 

[5933] MGC14376 (Accession NP_116284.1) is another GAM47 
target gene, herein designated TARGET GENE. MGC14376 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC14376, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC14376 BINDING SITE, designated SEQ ID:12840, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5934] Another function of GAM47 is therefore inhibition of 

MGC14376 (Accession NP_116284.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC14376. 



[5935] MGC15429 (Accession NP_116139.1) is another GAM47 
target gene, herein designated TARGET GENE. MGC15429 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC15429, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC15429 BINDING SITE, designated SEQ ID:12226, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[5936] Another function of GAM47 is therefore inhibition of 

MGC15429 (Accession NP.116139.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC15429. 

[5937] MGC22014 (Accession XP_035307.1) is another GAM47 
target gene, herein designated TARGET GENE. MGC22014 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC22014, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC22014 BINDING SITE, designated SEQ ID:3989, to the 



nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 
[5938] Another function of GAM47 is therefore inhibition of 

MGC22014 (Accession XP_035307.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC22014. 

[5939] MGC2474 (Accession NP_076420.1) is another GAM47 
target gene, herein designated TARGET GENE. MGC2474 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC2474, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC2474 BINDING SITE, designated SEQ ID:7232, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5940] Another function of GAM47 is therefore inhibition of 

MGC2474 (Accession NP_076420.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC2474. 

[5941] MGC33215 (Accession NP.722517.1) is another GAM47 
target gene, herein designated TARGET GENE. MGC33215 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC33215, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC33215 BINDING SITE, designated SEQ ID:19827, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[5942] Another function of GAM47 is therefore inhibition of 

MGC33215 (Accession NP.722517.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC33215. 

[5943] MGC34728 (Accession NP.689746.1) is another GAM47 
target gene, herein designated TARGET GENE. MGC34728 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by MGC34728, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC34728 BINDING SITE, designated SEQ ID: 1406, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 



[5944] Another function of GAM47 is therefore inhibition of 

MGC34728 (Accession NP_689746.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC34728. 

[5945] MGC34800 (Accession NP_694959.1) is another GAM47 
target gene, herein designated TARGET GENE. MGC34800 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by MGC34800, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC34800 BINDING SITE, designated SEQ ID:8668, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5946] Another function of GAM47 is therefore inhibition of 

MGC34800 (Accession NP_694959.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC34800. 

[5947] MGC40579 (Accession NP.689989.1) is another GAM47 
target gene, herein designated TARGET GENE. MGC40579 
BINDING SITE1 and MGC40579 BINDING SITE2 are target 



binding sites found in untranslated regions of mRNA en- 
coded by MGC40579, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MGC40579 BINDING SITE1 
and MGC40579 BINDING SITE2, designated SEQ ID:7455 
and SEQ ID:9195 respectively, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 
[5948] Another function of GAM47 is therefore inhibition of 

MGC40579 (Accession NP_689989.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC40579. 

[5949] MGC42105 (Accession NP.699192.1) is another GAM47 
target gene, herein designated TARGET GENE. MGC42105 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC42105, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC42105 BINDING SITE, designated SEQ ID:1753, to the 
nucleotide sequence of GAM47 RNA, herein designated 



GAM RNA, also designated SEQ ID:269. 
[5950] Another function of GAM47 is therefore inhibition of 

MGC42105 (Accession NP.699192.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC42105. 

[5951] MGC4504 (Accession NP_077016.1) is another GAM47 
target gene, herein designated TARGET GENE. MGC4504 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC4504, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4504 BINDING SITE, designated SEQ ID:2337, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5952] Another function of GAM47 is therefore inhibition of 

MGC4504 (Accession NP_077016.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC4504. 

[5953] MI-ER1 (Accession NP_065999.1) is another GAM47 target 
gene, herein designated TARGET GENE. MI-ER1 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by MI-ER1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MI-ER1 BIND- 
ING SITE, designated SEQ ID:10996, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5954] Another function of GAM47 is therefore inhibition of Ml- 
ER1 (Accession NP_065999.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MI-ER1. 

[5955] MIDORI (Accession NP.065829.1) is another GAM47 target 
gene, herein designated TARGET GENE. MIDORI BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by MIDORI, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MIDORI BIND- 
ING SITE, designated SEQ ID:16823, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5956] Another function of GAM47 is therefore inhibition of MI- 
DORI (Accession NP_065829.1) . Accordingly, utilities of 



GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MIDORI. 

[5957] Multiple inositol polyphosphate histidine phosphatase, 1 
(MINPP1, Accession NP.004888.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. MINPP1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by MINPP1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MINPP1 
BINDING SITE, designated SEQ ID:3843, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[5958] Another function of GAM47 is therefore inhibition of Mul- 
tiple inositol polyphosphate histidine phosphatase, 1 
(MINPP1, Accession NP_004888.2), a gene which is Multi- 
ple inositol polyphosphate phosphatase 1 and therefore 
may be associated with Follicular thyroid adenoma, follic- 
ular thyroid carcinoma. Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of Follicular 
thyroid adenoma, follicular thyroid carcinoma, and of 
other diseases and clinical conditions associated with 
MINPP1. 



[5959] The function of MINPP1 has been established by previous 
studies. Germline mutations in the tumor suppressor gene 
PTEN, which encodes a dual- specificity phosphatase, 
have been found in up to 80% of patients with Cowden 
syndrome, suggesting a role of PTEN in the pathogenesis 
of follicular thyroid tumors. Although somatic intragenic 
mutations in PTEN, which maps to 10q23.3, are rarely 
found in follicular tumors, loss of heterozygosity (LOH) of 
markers within 10q22- q24 occurs in about 25%. MINPP1, 
another phosphatase gene, had also been mapped to 
10q23.3. MINPP1 has the ability to remove 3- phosphate 
from inositol phosphate substrates, a function that over- 
laps that of PTEN. Because of this overlapping function 
with PTEN and the physical location of MINPP1 to a region 
with frequent LOH in follicular thyroid tumors, Gimm et al. 
(2001) considered it to be an excellent candidate gene 
that could contribute to the pathogenesis of follicular thy- 
roid tumors. They analyzed DNA from tumor and corre- 
sponding normal tissue from 23 patients with follicular 
thyroid adenoma (FA) and 15 patients with follicular thy- 
roid carcinoma (FTC; 188470) for LOH or mutations at the 
MINPP1 locus. LOH was identified in 4 malignant and 3 
benign tumors. One of these FTCs with LOH was found to 



harbor a somatic ser41- to- leu mutation (S41L; 
605391.0001). They also found 2 germline sequence vari- 
ants, gln270 to arg (Q270R; 605391.0002) and 
IVS3 + 34T- A (605391.0003). Q270R was found in only 1 
patient with FA but not in patients with FTC or normal 
controls. Interestingly, IVS3+34T- A was found in about 
15% of FA cases and normal controls but not in patients 
with FTC. The authors concluded that these results sug- 
gest a role for MINPP1 in the pathogenesis of at least a 
subset of malignant follicular thyroid tumors, and that 
MINPP1 might act as a low penetrance predisposition al- 
lele for FTC. 

[5960] Animal model experiments lend further support to the 
function of MINPP1. Chi et al. (2000) used homologous 
recombination to generate Minppl- deficient mice. They 
observed that these mice were fertile, lacked obvious de- 
fects, and had normal chondrocyte differentiation. An in- 
crease in levels of cytosolic inositol polyphosphates was 
reversible by the introduction of Minppl to the ER, show- 
ing that ER- based Minppl plays a role in the maintenance 
of steady- state levels of these polyphosphates. In con- 
trast, introduction into the cytosol of truncated Minppl 
lacking the ER- targeting domain reduced the polyphos- 



phates to below their natural levels and was accompanied 
by slowed cellular proliferation. 

[5961] it is appreciated that the abovementioned animal model 
for MINPP1 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[5962] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5963] chi, H.; Yang, X.; Kingsley, P. D.; O'Keefe, R. J.; Puzas, J. E.; 
Rosier, R. N.; Shears, S. B.; Reynolds, P. R. : Targeted dele- 
tion of Minppl provides new insight into the activity of 
multiple inositol polyphosphate phosphatase in vivo. 
Molec. Cell. Biol. 20: 6496- 6507, 2000. ; and 

[5964] Gimmj o. ; Chi, H.; Dahia, P. L. M.; Perren, A.; Hinze, R.; 
Komminoth, P.; Dralle, H.; Reynolds, P. R.; Eng, C. : So- 
matic mutation and germline variants of MINPP1, a phos- 
phatase gene lo. 

[5965] Further studies establishing the function and utilities of 
MINPP1 are found in John Hopkins OMIM database record 
ID 605391, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Meningioma 
(disrupted in balanced translocation) 1 (MN1, Accession 



NP_002421.2) is another CAM47 target gene, herein des- 
ignated TARGET GENE. MN1 BINDING SITE is a target bind- 
ing site found in the 3 X untranslated region of mRNA en- 
coded by MN1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MN1 BINDING SITE, designated 
SEQ ID: 16715, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5966] Another function of GAM47 is therefore inhibition of 

Meningioma (disrupted in balanced translocation) 1 (MN1, 
Accession NP_002421.2) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MN1. 

[5967] Molybdenum cofactor synthesis 1 (MOCS1, Accession 

NP_620306.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. MOCS1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by MOCS1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MOCS1 BINDING SITE, designated SEQ ID: 18692, to the 



nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5968] Another function of GAM47 is therefore inhibition of 
Molybdenum cofactor synthesis 1 (MOCS1, Accession 
NP_620306.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MOCS1. 

[5969] Molybdenum cofactor synthesis 1 (MOCS1, Accession 

NP_005933.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. MOCS1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MOCS1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MOCS1 BINDING SITE, designated SEQ ID: 18692, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5970] Another function of GAM47 is therefore inhibition of 
Molybdenum cofactor synthesis 1 (MOCS1, Accession 
NP_005933.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MOCS1. 



[5971] Molybdenum cofactor synthesis 1 (MOCS1, Accession 

NP_005934.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. MOCS1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MOCS1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MOCS1 BINDING SITE, designated SEQ ID: 18692, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5972] Another function of GAM47 is therefore inhibition of 
Molybdenum cofactor synthesis 1 (MOCS1, Accession 
NP.005934.2) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MOCS1. 

[5973] MOXD1 (Accession NP_056344.1) is another GAM47 target 
gene, herein designated TARGET GENE. MOXD1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MOXD1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MOXD1 



BINDING SITE, designated SEQ ID:5314, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[5974] Another function of GAM47 is therefore inhibition of 

MOXD1 (Accession NP_056344.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MOXD1. 

[5975] MRF2 (Accession XP.084482.2) is another GAM47 target 
gene, herein designated TARGET GENE. MRF2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MRF2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MRF2 BIND- 
ING SITE, designated SEQ ID: 16396, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5976] Another function of GAM47 is therefore inhibition of MRF2 
(Accession XP_084482.2) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MRF2. 

[5977] Mitochondrial ribosomal protein 110 (MRPL10, Accession 
NP_660298.2) is another GAM47 target gene, herein des- 



ignated TARGET GENE. MRPL10 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by MRPL10, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MRPL10 BINDING SITE, designated SEQ ID:9128, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5978] Another function of GAM47 is therefore inhibition of Mi- 
tochondrial ribosomal protein 110 (MRPL10, Accession 
NP.660298.2) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPL10. 

[5979] Mitochondrial ribosomal protein 110 (MRPL10, Accession 
NP_683685.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. MRPL10 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by MRPL10, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MRPL10 BINDING SITE, designated SEQ ID:9128, to the 



nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[5980] Another function of GAM47 is therefore inhibition of Mi- 
tochondrial ribosomal protein 110 (MRPL10, Accession 
NP_683685.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPL10. 

[5981] MTA3 (Accession XP.038567.5) is another GAM47 target 
gene, herein designated TARGET GENE. MTA3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MTA3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MTA3 BIND- 
ING SITE, designated SEQ ID:1271, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5982] Another function of GAM47 is therefore inhibition of 

MTA3 (Accession XP_038567.5) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MTA3. 

[5983] Nucleosome assembly protein 1— like 2 (NAP1L2, Acces- 
sion NP_068798.1) is another GAM47 target gene, herein 



designated TARGET GENE. NAP1L2 BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 
mRNA encoded by NAP1L2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NAP1L2 BINDING 
SITE, designated SEQ ID:9926, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[5984] Another function of GAM47 is therefore inhibition of Nu- 
cleosome assembly protein 1— like 2 (NAP1L2, Accession 
NP.068798.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NAP1L2. 

[5985] Nucleosome assembly protein 1-like 4 (NAP1L4, Acces- 
sion NP_005960.1) is another GAM47 target gene, herein 
designated TARGET GENE. NAP1L4 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by NAP1L4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NAP1L4 BINDING 
SITE, designated SEQ ID: 10186, to the nucleotide se- 



quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5986] Another function of GAM47 is therefore inhibition of Nu- 
cleosome assembly protein 1— like 4 (NAP1L4, Accession 
NP_005960.1), a gene which may have a role as a histone 
chaperone. Accordingly, utilities of GAM47 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with NAP1L4. 

[5987] The function of NAP1L4 has been established by previous 
studies. Hu et al. (1996) used a positional cloning ap- 
proach to isolate a gene which is located 100 kb cen- 
tromeric to the proximal Beckwith- Wiedemann break- 
point cluster region (BWS; 130650) on chromosome 
llpl5. This gene is homologous to the yeast nucleosome 
assembly protein NAP1 (OMIM Ref. No. 164060). The au- 
thors designated the new gene NAP2. They demonstrated 
that this gene shows biallelic expression in all tissues 
tested and that it therefore diverges in its expression from 
IGF2 (OMIM Ref. No. 147470), H19 (OMIM Ref. No. 
103280), and p57(KIP2) (OMIM Ref. No. 600856), which 
also map to llpl5.5 in the vicinity of the BWS gene. The 
NAP2 gene encodes a highly acidic protein of 375 amino 
acids. A 1,200- bp 3- prime untranslated region was 



present. Rodriguez et al. (1997) reported that the NAP1L4 
gene consists of 14 exons and spans approximately 30.5 
kb. Histones are thought to play a key role in regulating 
gene expression at the level of DNA packaging. The de- 
duced amino acid sequence of NAP2 indicates that it is a 
protein with a potential nuclear localization motif and 2 
clusters of highly acidic residues. By functional analysis of 
recombinant NAP2 protein purified from Escherichia coli, 
Rodriguez et al. (1997) found that this protein can interact 
with both core and linker histones (see OMIM Ref. No. 
142709). They demonstrated that recombinant NAP2 can 
transfer histones onto naked DNA templates. Subcellular 
localization studies of NAP2 indicated that it can shuttle 
between the cytoplasm and nucleus, suggesting a role as 
a histone chaperone. NAP1L4 maps to a region implicated 
in Wilms tumor etiology (see OMIM Ref. No. 194071). Ro- 
driguez et al. (1997) analyzed the gene encoding NAP2 for 
mutations and found no evidence of nonsense, frameshift, 
or deletion mutations. Their findings, coupled with tumor 
suppression assays in Wilms tumor cells, did not support 
a role for NAP2 in the etiology of that neoplasm. 

[5988] 

[5989] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[5990] hu, R.- J.; Lee, M. P.; Johnson, L A.; Feinberg, A. P. : A 

novel human homologue of yeast nucleosome assembly 

protein, 65 kb centromeric to the p57(KIP2) gene, is bial- 

lelically expressed in fetal and adult tissues. Hum. Molec. 

Genet. 5: 1743- 1748, 1996. ; and 
[5991] Rodriguez, P.; Munroe, D.; Prawitt, D.; Chu, L. L; Brie, E.; 

Kim, J.; Reid, L. H.; Davies, C; Nakagama, H.; Loebbert, R.; 

Winterpacht, A.; Petruzzi, M.-J.; Higgins, M. J.; Nowak, 

N.;. 

[5992] Further studies establishing the function and utilities of 
NAP1L4 are found in John Hopkins OMIM database record 
ID 601651, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Neuroblastoma, suppression of tumorigenicity 1 
(NBL1, Accession NP.005371.1) is another GAM47 target 
gene, herein designated TARGET GENE. NBL1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by NBL1, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NBL1 BINDING 



SITE, designated SEQ ID: 10001, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[5993] Another function of GAM47 is therefore inhibition of Neu- 
roblastoma, suppression of tumorigenicity 1 (NBL1, Ac- 
cession NP_005371.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NBL1. 

[5994] N-myc downstream regulated gene 1 (NDRG1, Accession 
NP_006087.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. NDRG1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by NDRG1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NDRG1 BINDING SITE, designated 
SEQ ID:3602, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[5995] Another function of GAM47 is therefore inhibition of N- 
myc downstream regulated gene 1 (NDRG1, Accession 
NP_006087.1), a gene which may have a growth inhibitory 
role, and therefore may be associated with Hereditary mo- 
tor and sensory neuropathy, lorn type. Accordingly, utili- 



ties of GAM47 include diagnosis, prevention and treat- 
ment of Hereditary motor and sensory neuropathy, lorn 
type, and of other diseases and clinical conditions associ- 
ated with NDRG1. 
[5996] The function of NDRG1 has been established by previous 
studies. Using mRNA differential display analysis to com- 
pare expression in cells cultured in the presence of 1% or 
20% oxygen, Park et al. (2000) determined that NDRG1, 
which they called PROXY1, is markedly upregulated in hy- 
poxic cells. Northern and Western blot analyses showed 
that the 43- kD NDRG1 protein has a longer half- life than 
does the mRNA transcript and that the upregulation oc- 
curs through a heme protein- dependent pathway. Auto- 
somal recessive peripheral neuropathies are relatively rare 
but are clinically more severe than autosomal dominant 
forms of Charcot- Marie- Tooth disease (CMT). The Lorn 
form of hereditary motor and sensory neuropathy (HMSNL; 
601455), or CMT4D, is one such disorder. HMSNL shows 
features of Schwann cell dysfunction and a concomitant 
early axonal involvement, suggesting that impaired axon- 
glia interactions play a major role in its pathogenesis. 
Kalaydjieva et al. (1996) mapped the disease gene to 
8q24.3, where closely related disease haplotypes and 



strong linkage disequilibrium suggested a single founder 
mutation. Kalaydjieva et al. (2000) reduced the HSMNL in- 
terval to 200 kb and characterized it by means of large- 
scale genomic sequencing. Sequence analysis of 2 genes 
located in the critical region, NDRG1 and WISP1 (OMIM 
Ref. No. 603398), identified the founder HMSNL mutation, 
a nonsense argl48- to- ter mutation (605262.0001) in 
the NDRG1 gene. 

[5997] 

[5998] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[5999] Kalaydjieva, L; Gresham, D.; Gooding, R.; Heather, L; 

Baas, F.; de Jonge, R.; Blechschmidt, K.; Angelicheva, D.; 
Chandler, D.; Worsley, P.; Rosenthal, A.; King, R. H. M.; 
Thomas, P. K. : N- myc downstream- regulated gene 1 is 
mutated in hereditary motor and sensory neuropathy- 
Lorn. Am. J. Hum. Genet. 67: 47- 58, 2000. ; and 

[6000] park, h,; Adams, M. A.; Lachat, P.; Bosman, F.; Pang, S. C.; 
Graham, C. H. : Hypoxia induces the expression of a 43- 
kDa protein (PROXY- 1) in normal and malignant cells. 
Biochem. Bioph. 

[6001] Further studies establishing the function and utilities of 



NDRG1 are found in John Hopkins OMIM database record 
ID 605262, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Nadh dehy- 
drogenase (ubiquinone) 1 alpha subcomplex, 6, 14kda 
(NDUFA6, Accession NP_002481.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. NDUFA6 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by NDUFA6, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of NDUFA6 
BINDING SITE, designated SEQ ID:13883, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6002] Another function of GAM47 is therefore inhibition of Nadh 
dehydrogenase (ubiquinone) 1 alpha subcomplex, 6, 
14kda (NDUFA6, Accession NP_002481.1), a gene which 
transfers electrons from nadh to the respiratory chain. Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with NDUFA6. 

[6003] The function of NDUFA6 has been established by previous 
studies. See NDUFA2 (OMIM Ref. No. 602137). Dunbar et 



al. (1997) mapped the NDUFA6 gene to 21q22 by fluores- 
cence in situ hybridization (FISH). However, by intron- 
based radiation hybrid mapping, Emahazion and Brookes 
(1998) assigned the NDUFA6 gene to 22ql3.1. They 
stated that subsequent mapping studies with subfrag- 
ments of the FISH- mapped recombinants of Dunbar et al. 
(1997) suggested chimerism and confirmed that the ear- 
lier FISH data were flawed. Ton et al. (1997) isolated hu- 
man heart cDNAs encoding CI- B14 (OMIM Ref. No. ND- 
UFA6) and 4 other complex I subunits. 

[6004] 

[6005] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6006] Dunbar, D. R.; Shibasaki, Y.; Dobbie, L; Andersson, B.; 
Brookes, A.J. : In situ hybridisation mapping of genomic 
clones for five human respiratory chain complex I genes. 
Cytogenet. Cell Genet. 78: 21- 24, 1997. ; and 

[6007] Emahazion, T.; Brookes, A.J. : Mapping of the NDUFA2, 
NDUFA6, NDUFA7, NDUFB8, and NDUFS8 electron trans- 
port chain genes by intron based radiation hybrid map- 
ping. Cytogenet. Cell Genet. 

[6008] Further studies establishing the function and utilities of 



NDUFA6 are found in John Hopkins OMIM database record 
ID 602138, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Nuclear factor 
of activated t-cells, cytoplasmic, calcineurin-dependent 4 
(NFATC4, Accession NP.004545.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. NFATC4 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by NFATC4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of NFATC4 
BINDING SITE, designated SEQ ID:11848, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6009] Another function of GAM47 is therefore inhibition of Nu- 
clear factor of activated t-cells, cytoplasmic, calcineurin- 
dependent 4 (NFATC4, Accession NP_004545.2), a gene 
which plays a role in the inducible expression of cytokine 
genes in Tcells. Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NFATC4. 

[6010] The function of NFATC4 has been established by previous 
studies. The activation of NFAT proteins is controlled by 



calcineurin, the calmodulin- dependent phosphatase. 
Aramburu et al. (1998) identified a short conserved se- 
quence in the NFATC4 protein (residues 105- 117) that 
targets calcineurin to NFAT. Mutation of a single residue 
in this sequence impairs the calcineurin- mediated de- 
phosphorylation and nuclear translocation of NFAT1. Pep- 
tides spanning the region inhibit the ability of calcineurin 
to bind to and dephosphorylate NFAT proteins, without 
affecting the phosphatase activity of calcineurin against 
other substrates. When expressed intracellular^, a corre- 
sponding peptide inhibits NFAT dephosphorylation, nu- 
clear translocation, and NFAT- mediated expression in re- 
sponse to stimulation. Thus, disruption of the enzyme- 
substrate docking interaction that directs calcineurin to 
NFAT can effectively block NFAT- dependent functions 
1 ] Animal model experiments lend further support to the 
function of NFATC4. Graef et al. (2001) found that mice 
with disruptions of both the Nfatc4 and Nfatc3 genes died 
around embryonic day 11 (Ell) with generalized defects 
in vessel assembly as well as excessive and disorganized 
growth of vessels into the neural tube and somites. Since 
calcineurin was thought to control nuclear localization of 
NFATC proteins, the authors introduced a mutation into 



the calcineurin B gene (OMIM Ref. No. 601302) that pre- 
vented phosphatase activation by calcium signals. These 
calcineurin B mutant mice exhibited vascular developmen- 
tal abnormalities similar to those of the Nfatc3/Nfatc4 null 
mice. Graef et al. (2001) showed that calcineurin function 
was transiently required between E7.5 and E8.5. They 
concluded that early calcineurin/NFAT signaling initiates 
the later cross- talk between vessels and surrounding tis- 
sues that pattern the vasculature 

[6012] | t j S appreciated that the abovementioned animal model 
for NFATC4 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[6013] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6014] craef, I. A.; Chen, F.; Chen, L; Kuo, A.; Crabtree, G. R. : 
Signals transduced by Ca(2+)/calcineurin and NFATc3/c4 
pattern the developing vasculature. Cell 105: 863- 875, 
2001. ; and 

[6015] Aramburu, J.; Garcia- Cozar, F.; Raghavan, A.; Okamura, 
H.; Rao, A.; Hogan, P. G. : Selective inhibition of NFAT ac- 
tivation by a peptide spanning the calcineurin targeting 



site of NFAT. Mol. 

[6016] Further studies establishing the function and utilities of 
NFATC4 are found in John Hopkins OMIM database record 
ID 602699, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Nipsnap ho- 
molog 1 (c. elegans) (NIPSNAP1, Accession NP_003625.1) 
is another GAM47 target gene, herein designated TARGET 
GENE. NIPSNAP1 BINDING SITE1 and NIPSNAP1 BINDING 
SITE2 are target binding sites found in untranslated re- 
gions of mRNA encoded by NIPSNAP1, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NIPSNAP1 
BINDING SITE1 and NIPSNAP1 BINDING SITE2, designated 
SEQ ID: 15009 and SEQ ID:2560 respectively, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[6017] Another function of GAM47 is therefore inhibition of Nip- 
snap homolog 1 (c. elegans) (NIPSNAP1, Accession 
NP_003625.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NIPSNAP1. 

[6018] Neuroligin 4 (NLGN4, Accession NP_065793.1) is another 



GAM47 target gene, herein designated TARGET GENE. 
NLGN4 BINDING SITE is a target binding site found in the 
5 X untranslated region of multiple transcripts of mRNA 
encoded by NLGN4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NLGN4 BINDING SITE, designated 
SEQ ID:11053, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 
[6019] Another function of GAM47 is therefore inhibition of Neu- 
roligin 4 (NLGN4, Accession NP.065793.1) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NLGN4. 

[6020] Neuroligin 4 (NLGN4, Accession NP.851849.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
NLGN4 BINDING SITE is a target binding site found in the 
5 X untranslated region of multiple transcripts of mRNA 
encoded by NLGN4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NLGN4 BINDING SITE, designated 
SEQ ID:11053, to the nucleotide sequence of GAM47 RNA, 



herein designated GAM RNA, also designated SEQ ID:269. 
[6021] Another function of GAM47 is therefore inhibition of Neu- 
roligin 4 (NLGN4, Accession NP_851849.1) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NLGN4. 

[6022] Nucleolar protein 3 (apoptosis repressor with card do- 
main) (NOL3, Accession NP_003937.1) is another GAM47 
target gene, herein designated TARGET GENE. NOL3 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by NOL3, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NOL3 BIND- 
ING SITE, designated SEQ ID:4812, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6023] Another function of GAM47 is therefore inhibition of Nu- 
cleolar protein 3 (apoptosis repressor with card domain) 
(NOL3, Accession NP_003937.1), a gene which inhibits 
CASP2 and CASP8 and interacts with splicing factors. Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with N0L3. 
[6024] The function of NOL3 has been established by previous 

studies. By searching an EST database for apoptosis- reg- 
ulating proteins with homology to the caspase recruitment 
domain (CARD) of caspase- 9 (CASP9; 602234), Koseki et 
al. (1998) identified a cDNA encoding ARC (apoptosis re- 
pressor with CARD). Sequence analysis predicted that the 
208- amino acid ARC protein contains an N- terminal 
CARD and a C- terminal region rich in proline and glu- 
tamic acid. Northern blot analysis detected 5.5- and 1.0- 
kb ARC transcripts in skeletal muscle and heart, but no 
expression was detected in brain, placenta, lung, liver, 
kidney, pancreas, and lymphoid/hematopoietic tissues. To 
identify proteins involved in RNA processing, Stoss et al. 
(1999) used a yeast 2- hybrid screen with SRp30c (SFRS9; 
601943) as bait on a HeLa library. They isolated a cDNA 
encoding a protein that they designated NOP30 (nucleolar 
protein of 30 kD) based on SDS- PACE analysis. The au- 
thors also identified a cDNA encoding a smaller isoform 
that they termed MYC (muscle- enriched cytosolic pro- 
tein), which is created by a frameshift and is identical to 
the ARC protein reported by Koseki et al. (1998). MYC did 
not interact with SFRS9. Sequence analysis of the 219- 



amino acid NOP30 protein predicted that it contains a 
highly acidic N terminus and a basic C terminus enriched 
with arginines, serines, and prolines and having multiple 
phosphorylation sites. Northern blot analysis detected 
1.8- and 1.3- kb NOP30 transcripts, with highest expres- 
sion in heart and skeletal muscle and weak expression in 
other tissues. In contrast, SFRS9 is relatively strongly and 
ubiquitously expressed as a 1.35- kb transcript. In situ 
hybridization analysis showed that NOP30 is expressed in 
the pia mater, a tissue surrounding the brain containing 
blood vessels lined with smooth muscle cells. Binding 
analysis indicated that NOP30 binds to itself and that the 
N and C termini of NOP30 interact with SFRS9 through its 
RS domain. Confocal microscopy demonstrated that 
NOP30, through its arginine- rich C terminus, colocalizes 
with B23 (NPM1; 164040) in the granular component of 
nucleoli; however, the majority of NOP30 was localized in 
the fibrillar component. NOP30 and SFRS9 colocalized in 
the nucleoplasm. In contrast, MYP, with its acidic N termi- 
nus, was predominantly localized in the cytoplasm. 

[6025] 

[6026] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[6027] Koseki, T.; Inohara, N.; Chen, S.; Nunez, G. : ARC, an in- 
hibitor of apoptosis expressed in skeletal muscle and 
heart that interacts selectively with caspases. Proc. Nat. 
Acad. Sci. 95: 5156- 5160, 1998. ; and 

[6028] stoss, O.; Schwaiger, F.- W.; Cooper, T. A.; Stamm, S. : Al- 
ternative splicing determines the intracellular localization 
of the novel nuclear protein Nop30 and its interaction with 
the sp. 

[6029] Further studies establishing the function and utilities of 

NOL3 are found in John Hopkins OMIM database record ID 
605235, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Notch homolog 2 
(drosophila) (NOTCH2, Accession NP_077719.2) is another 
GAM47 target gene, herein designated TARGET GENE. 
NOTCH2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by NOTCH2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of NOTCH2 BINDING SITE, designated SEQ 
ID:4571, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 



[6030] Another function of GAM47 is therefore inhibition of 
Notch homolog 2 (drosophila) (NOTCH2, Accession 
NP_077719.2), a gene which is moderately similar to a re- 
gion of murine Notch 1 and contains an ankyrin repeat. 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with NOTCH2. 

[6031] The function of NOTCH2 has been established by previous 
studies. In Drosophila, the 'Notch' gene controls differen- 
tiation to various cell fates in many tissues. Three mam- 
malian 'Notch' homologs have been identified. All 3 are 
very highly conserved relative to the Drosophila gene, 
which suggests that they are important for cell differenti- 
ation in mammals. This notion is supported by the previ- 
ous finding of a truncated, translocated form of the hu- 
man NOTCH1 (OMIM Ref. No. 190198) gene (formerly 
TAN1) in 3 cases of leukemia. Larsson et al. (1994) identi- 
fied cosmid clones for all 3 human NOTCH genes. Using 
these clones as probes in fluorescence in situ hybridiza- 
tion to human metaphase chromosomes, they obtained 
results which, combined with data from somatic cell hy- 
brid panels, demonstrated that NOTCH2 is located on 
lpl3- pll and NOTCH 3 on 19pl3.2- pl3.1, which are 



regions of neoplasia- associated translocation. As part of 
a study of a triplication of several Mb occurring on chro- 
mosomes 1, 6, and 9, Katsanis et al. (1996) confirmed the 
presence of a NOTCH locus on chromosome 1. Gao et al. 
(1998) mapped the mouse Notch2 gene to chromosome 3. 

[6032] 

[6033] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6034] Katsanis, N.; Fitzgibbon, J.; Fisher, E. M. C. : Paralogy 
mapping: identification of a region in the human MHC 
triplicated onto human chromosomes 1 and 9 allows the 
prediction and isolation of novel PBX and NOTCH loci. Ge- 
nomics 35: 101- 108, 1996. ; and 

[6035] Larsson, C; Lardelli, M.; White, I.; Lendahl, U. : The human 
NOTCH 1, 2, and 3 genes are located at chromosome posi- 
tions 9q34, lpl3- pll, and 19pl3.2- pl3.1 in regions of 
neoplasia- associa. 

[6036] Further studies establishing the function and utilities of 

NOTCH2 are found in John Hopkins OMIM database record 
ID 600275, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Nephronophthisis 4 (NPHP4, Accession 



NP_055917.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. NPHP4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by NPHP4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NPHP4 BINDING SITE, designated 
SEQ ID:5716, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6037] Another function of GAM47 is therefore inhibition of 
Nephronophthisis 4 (NPHP4, Accession NP_055917.1) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with NPHP4. 

[6038] Nuclear receptor subfamily 2, group f, member 6 (NR2F6, 
Accession NP_005225.2) is another GAM47 target gene, 
herein designated TARGET GENE. NR2F6 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by NR2F6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of NR2F6 BINDING SITE, 
designated SEQ ID:3179, to the nucleotide sequence of 



GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6039] Another function of GAM47 is therefore inhibition of Nu- 
clear receptor subfamily 2, group f, member 6 (NR2F6, 
Accession NP_005225.2), a gene which is similar to re- 
ceptors for steroid hormones or thyroid hormone and 
contains a DNA binding domain. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NR2F6. 

[6040] The function of NR2F6 has been established by previous 
studies. Miyajima et al. (1988) identified in the human 
genome 2 ERBA- related genes, named EAR2 and EAR3 
(OMIM Ref. No. 132890), and characterized them by cDNA 
cloning. The genes are predicted to encode proteins very 
similar in primary structure to receptors for steroid hor- 
mones and thyroid hormone. In addition, the amino acid 
sequences of the 2 gene products are very similar to each 
other, especially in the DNA- binding domain (86% ho- 
mology) and at the putative ligand- binding domain (76% 
homology). Northern hybridization using EAR DNA probes 
with RNAs from various tissues of the human fetus 
showed that the expression of EAR2 is high in the liver, 
whereas the expression of EAR3 is relatively ubiquitous. 



Hybridization analysis of DNAs from sorted chromosomes 
showed that the EAR2 gene is located on chromosome 19 
and the EAR3 gene on chromosome 5. Bahler et al. (1997) 
performed cosmid contig mapping indicating that the 
NR2F6 gene was 100 kb proximal to MY09B (OMIM Ref. 
No. 602129) on chromosome 19pl3.1. 

[6041] 

[6042] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6043] Bahler, M.; Kehrer, I.; Gordon, L; Stoffler, H.- E.; Olsen, A. 
S. : Physical mapping of human myosin- IXB (MY09B), the 
human orthologue of the rat myosin myr 5, to chromo- 
some 19pl3.1. Genomics 43: 107- 109, 1997. ; and 

[6044] Miyajima, N.; Kadowaki, Y.; Fukushige, S.; Shimizu, S.; 

Semba, K.; Yamanashi, Y.; Matsubara, K.; Toyoshima, K.; 
Yamamoto, T. : Identification of two novel members of 
erbA superfamily by. 

[6045] Further studies establishing the function and utilities of 
NR2F6 are found in John Hopkins OMIM database record 
ID 132880, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Oxysterol 
binding protein-like 3 (OSBPL3, Accession NP.663163.1) 



is another GAM47 target gene, herein designated TARGET 
GENE. OSBPL3 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by OSBPL3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of OSBPL3 BINDING 
SITE, designated SEQ ID: 13242, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6046] Another function of GAM47 is therefore inhibition of 
Oxysterol binding protein-like 3 (OSBPL3, Accession 
NP_663163.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL3. 

[6047] Oxysterol binding protein-like 3 (OSBPL3, Accession 

NP_663164.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. OSBPL3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL3, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 



BPL3 BINDING SITE, designated SEQ ID:13242, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[6048] Another function of GAM47 is therefore inhibition of 
Oxysterol binding protein-like 3 (OSBPL3, Accession 
NP.663164.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL3. 

[6049] OTOP3 (Accession XP.292588.2) is another GAM47 target 
gene, herein designated TARGET GENE. OTOP3 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by OTOP3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of OTOP3 BIND- 
ING SITE, designated SEQ ID:1725, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6050] Another function of GAM47 is therefore inhibition of 

OTOP3 (Accession XP.292588.2) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with OTOP3. 

[6051] Phenylalanine hydroxylase (PAH, Accession NP_000268.1) 



is another GAM47 target gene, herein designated TARGET 
GENE. PAH BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by PAH, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of PAH BINDING SITE, designated SEQ ID: 1332, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[6052] Another function of GAM47 is therefore inhibition of 

Phenylalanine hydroxylase (PAH, Accession NP_000268.1) 
. Accordingly, utilities of GAM47 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PAH. 

[6053] Pantothenate kinase 4 (PANK4, Accession NP_060686.1) is 
another GAM47 target gene, herein designated TARGET 
GENE. PANK4 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by 
PANK4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PANK4 BINDING SITE, designated 
SEQ ID: 18928, to the nucleotide sequence of GAM47 RNA, 



herein designated GAM RNA, also designated SEQ ID:269. 

[6054] Another function of GAM47 is therefore inhibition of Pan- 
tothenate kinase 4 (PANK4, Accession NP_060686.1) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PANK4. 

[6055] Poly(a) polymerase beta (testis specific) (PAPOLB, Acces- 
sion NP.064529.2) is another GAM47 target gene, herein 
designated TARGET GENE. PAPOLB BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by PAPOLB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PAPOLB BINDING 
SITE, designated SEQ ID:2967, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[6056] Another function of GAM47 is therefore inhibition of 

Poly(a) polymerase beta (testis specific) (PAPOLB, Acces- 
sion NP_064529.2) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PAPOLB. 

[6057] Paired box gene 2 (PAX2, Accession NP_003980.1) is an- 



other GAM47 target gene, herein designated TARGET 
GENE. PAX 2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by PAX2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PAX 2 BINDING SITE, 
designated SEQ ID:5547, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6058] Another function of GAM47 is therefore inhibition of 

Paired box gene 2 (PAX2, Accession NP.003980.1), a gene 
which involves in kidney cell differentiation and therefore 
is associated with Renal- coloboma syndrome. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of Renal- coloboma syndrome, and of other 
diseases and clinical conditions associated with PAX2. 

[6059] The function of PAX2 has been established by previous 
studies. Sanyanusin et al. (1996) obtained the complete 
genomic structure of the human PAX 2 gene. They de- 
scribed 5 genomic lambda clones containing human PAX 2 
gene sequences, 4 of which had previously been reported 
by them (Sanyanusin et al., 1995). The fifth clone, which 



included exons 7 and 8, was obtained by Sanyanusin et al. 
(1996) from a subgenomic lambda cDNA library of size- 
fractionated EcoRI fragments ranging in size from 6 to 8 
kb. Sequencing and restriction mapping of these clones 
showed that the human PAX2 gene is composed of 12 ex- 
ons spanning approximately 70 kb. They also found 2 al- 
ternatively spliced exons corresponding to exon 10 (Ward 
et al., 1994) and a 69- bp inserted sequence that they 
designated as exon 6. The 69- bp insert is homologous to 
a 69- bp insert reported in the murine Pax2 gene by 
Dressier et al. (1990). Sanyanusin et al. (1996) identified a 
(CA)n dinucleotide repeat polymorphism in PAX2 which 
they mapped immediately upstream of exon 9. The PAX2 
gene is expressed in primitive cells of the kidney, ureter, 
eye, ear, and central nervous system. Based on the known 
expression pattern of PAX2, Sanyanusin et al. (1995) pre- 
dicted that the phenotype caused by mutations of PAX2 
would probably consist of autosomal dominant eye mal- 
formations, sensorineural hearing loss, and renal hy- 
poplasia. Pursuing this suspicion, they found deletion of a 
single nucleotide in exon 5 of the PAX2 gene 
(167409.0001) in a father and 3 of his 5 sons who had 
optic nerve colobomas, renal hypoplasia, mild proteinuria, 



and vesicoureteral reflux. The nucleotide deletion caused 
a frameshift in the conserved octapeptide sequence. The 
phenotype was similar to that of Krd mutant mice which 
lack a portion of chromosome 19 that is homologous to 
human 10q24 and includes the Pax2 gene. These mice 
have reduced thickness of the renal cortex, a reduced 
number of glomeruli at birth, and reduced amplitudes on 
electroretinogram. In the Krd mouse, the deletion of chro- 
mosome 19 was transgene- induced (Keller et al., 1994). 
Coloboma of the optic nerve with renal disease (OMIM Ref. 
No. 120330) is a recognized syndrome. Renal dysplasia 
and retinal aplasia are combined in the Loken- Senior 
syndrome (OMIM Ref. No. 266900). Ocular abnormalities 
occur also with familial juvenile nephronophthisis (OMIM 
Ref. No. 256100), but that disorder maps to chromosome 
2. 

[6060] Animal model experiments lend further support to the 

function of PAX2. To determine the direct effects of PAX2 
mutations on kidney development, fetal kidneys of mice 
carrying a Pax2(lNeu) mutation were examined. At em- 
bryonic day 15 (El 5), heterozygous mutant kidneys were 
approximately 60% the size of those of wildtype litter- 
mates, and the number of nephrons was strikingly re- 



duced. Heterozygous mutant mice showed increased 
apoptotic cell death during fetal kidney development, but 
the increased apoptosis was not associated with random 
stochastic inactivation of Pax2 expression in mutant kid- 
neys; Pax2 was shown to be biallelically expressed during 
kidney development. The findings supported the conclu- 
sion that heterozygous mutations of the PAX2 gene are 
associated with increased apoptosis and reduced branch- 
ing of the ureteric bud, due to reduced PAX2 dosage dur- 
ing a critical window in kidney development. 

[6061] it is appreciated that the abovementioned animal model 
for PAX2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6062] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6063] Sanyanusin, P.; Schimmenti, L. A.; McNoe, L. A.; Ward, T. 
A.; Pierpont, M. E. M.; Sullivan, M. J.; Dobyns, W. B.; Eccles, 
M. R. : Mutation of the PAX2 gene in a family with optic 
nerve colobomas, renal anomalies and vesicoureteral re- 
flux. Nature Genet. 9: 358- 364, 1995. ; and 

[6064] Porteous, S.; Torban, E.; Cho, N.- P.; Cunliffe, H.; Chua, L; 



McNoe, L; Ward, T.; Souza, C; Gus, P.; Giugliani, R.; Sato, 
T.; Yun, K.; Favor, J.; Sicotte, M.; Goodyer, P.; Eccles, M. 

[6065] Further studies establishing the function and utilities of 
PAX 2 are found in John Hopkins OMIM database record ID 
167409, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Paired box gene 2 
(PAX2, Accession NP.003979.1) is another GAM47 target 
gene, herein designated TARGET GENE. PAX 2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by PAX2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PAX 2 BINDING SITE, designated SEQ ID:5547, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[6066] Another function of GAM47 is therefore inhibition of 

Paired box gene 2 (PAX2, Accession NP_003979.1), a gene 
which involves in kidney cell differentiation and therefore 
is associated with Renal- coloboma syndrome. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of Renal- coloboma syndrome, and of other 
diseases and clinical conditions associated with PAX2. 



[6067] The function of PAX2 has been established by previous 
studies. Sanyanusin et al. (1996) obtained the complete 
genomic structure of the human PAX2 gene. They de- 
scribed 5 genomic lambda clones containing human PAX 2 
gene sequences, 4 of which had previously been reported 
by them (Sanyanusin et al., 1995). The fifth clone, which 
included exons 7 and 8, was obtained by Sanyanusin et al. 
(1996) from a subgenomic lambda cDNA library of size- 
fractionated EcoRI fragments ranging in size from 6 to 8 
kb. Sequencing and restriction mapping of these clones 
showed that the human PAX2 gene is composed of 12 ex- 
ons spanning approximately 70 kb. They also found 2 al- 
ternatively spliced exons corresponding to exon 10 (Ward 
et al., 1994) and a 69- bp inserted sequence that they 
designated as exon 6. The 69- bp insert is homologous to 
a 69- bp insert reported in the murine Pax2 gene by 
Dressier et al. (1990). Sanyanusin et al. (1996) identified a 
(CA)n dinucleotide repeat polymorphism in PAX 2 which 
they mapped immediately upstream of exon 9. The PAX2 
gene is expressed in primitive cells of the kidney, ureter, 
eye, ear, and central nervous system. Based on the known 
expression pattern of PAX2, Sanyanusin et al. (1995) pre- 
dicted that the phenotype caused by mutations of PAX2 



would probably consist of autosomal dominant eye mal- 
formations, sensorineural hearing loss, and renal hy- 
poplasia. Pursuing this suspicion, they found deletion of a 
single nucleotide in exon 5 of the PAX2 gene 
(167409.0001) in a father and 3 of his 5 sons who had 
optic nerve colobomas, renal hypoplasia, mild proteinuria, 
and vesicoureteral reflux. The nucleotide deletion caused 
a frameshift in the conserved octapeptide sequence. The 
phenotype was similar to that of Krd mutant mice which 
lack a portion of chromosome 19 that is homologous to 
human 10q24 and includes the Pax2 gene. These mice 
have reduced thickness of the renal cortex, a reduced 
number of glomeruli at birth, and reduced amplitudes on 
electroretinogram. In the Krd mouse, the deletion of chro- 
mosome 19 was transgene- induced (Keller et al., 1994). 
Coloboma of the optic nerve with renal disease (OMIM Ref. 
No. 120330) is a recognized syndrome. Renal dysplasia 
and retinal aplasia are combined in the Loken- Senior 
syndrome (OMIM Ref. No. 266900). Ocular abnormalities 
occur also with familial juvenile nephronophthisis (OMIM 
Ref. No. 256100), but that disorder maps to chromosome 
2. 

[6068] Animal model experiments lend further support to the 



function of PAX2. To determine the direct effects of PAX2 
mutations on kidney development, fetal kidneys of mice 
carrying a Pax2(lNeu) mutation were examined. At em- 
bryonic day 15 (E15), heterozygous mutant kidneys were 
approximately 60% the size of those of wildtype litter- 
mates, and the number of nephrons was strikingly re- 
duced. Heterozygous mutant mice showed increased 
apoptotic cell death during fetal kidney development, but 
the increased apoptosis was not associated with random 
stochastic inactivation of Pax2 expression in mutant kid- 
neys; Pax2 was shown to be biallelically expressed during 
kidney development. The findings supported the conclu- 
sion that heterozygous mutations of the PAX2 gene are 
associated with increased apoptosis and reduced branch- 
ing of the ureteric bud, due to reduced PAX2 dosage dur- 
ing a critical window in kidney development. 

[6069] it is appreciated that the abovementioned animal model 
for PAX 2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6070] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[6071] Sanyanusin, P.; Schimmenti, L. A.; McNoe, L. A.; Ward, T. 
A.; Pierpont, M. E. M.; Sullivan, M. J.; Dobyns, W. B.; Eccles, 
M. R. : Mutation of the PAX2 gene in a family with optic 
nerve colobomas, renal anomalies and vesicoureteral re- 
flux. Nature Genet. 9: 358- 364, 1995. ; and 

[6072] Porteous, S.; Torban, E.; Cho, N.- P.; Cunliffe, H.; Chua, L; 
McNoe, L; Ward, T.; Souza, C; Cus, P.; Giugliani, R.; Sato, 
T.; Yun, K.; Favor, J.; Sicotte, M.; Goodyer, P.; Eccles, M. 

[6073] Further studies establishing the function and utilities of 
PAX 2 are found in John Hopkins OMIM database record ID 
167409, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Paired box gene 2 
(PAX2, Accession NP_003981.1) is another GAM47 target 
gene, herein designated TARGET GENE. PAX 2 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of multiple transcripts of mRNA encoded by PAX2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PAX 2 BINDING SITE, designated SEQ ID:5547, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[6074] Another function of GAM47 is therefore inhibition of 



Paired box gene 2 (PAX2, Accession NP_003981.1), a gene 
which involves in kidney cell differentiation and therefore 
is associated with Renal- coloboma syndrome. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of Renal- coloboma syndrome, and of other 
diseases and clinical conditions associated with PAX2. 
[6075] The function of PAX2 has been established by previous 
studies. Sanyanusin et al. (1996) obtained the complete 
genomic structure of the human PAX2 gene. They de- 
scribed 5 genomic lambda clones containing human PAX 2 
gene sequences, 4 of which had previously been reported 
by them (Sanyanusin et al., 1995). The fifth clone, which 
included exons 7 and 8, was obtained by Sanyanusin et al. 
(1996) from a subgenomic lambda cDNA library of size- 
fractionated EcoRI fragments ranging in size from 6 to 8 
kb. Sequencing and restriction mapping of these clones 
showed that the human PAX2 gene is composed of 12 ex- 
ons spanning approximately 70 kb. They also found 2 al- 
ternatively spliced exons corresponding to exon 10 (Ward 
et al., 1994) and a 69- bp inserted sequence that they 
designated as exon 6. The 69- bp insert is homologous to 
a 69- bp insert reported in the murine Pax2 gene by 
Dressier et al. (1990). Sanyanusin et al. (1996) identified a 



(CA)n dinucleotide repeat polymorphism in PAX2 which 
they mapped immediately upstream of exon 9. The PAX2 
gene is expressed in primitive cells of the kidney, ureter, 
eye, ear, and central nervous system. Based on the known 
expression pattern of PAX2, Sanyanusin et al. (1995) pre- 
dicted that the phenotype caused by mutations of PAX2 
would probably consist of autosomal dominant eye mal- 
formations, sensorineural hearing loss, and renal hy- 
poplasia. Pursuing this suspicion, they found deletion of a 
single nucleotide in exon 5 of the PAX2 gene 
(167409.0001) in a father and 3 of his 5 sons who had 
optic nerve colobomas, renal hypoplasia, mild proteinuria, 
and vesicoureteral reflux. The nucleotide deletion caused 
a frameshift in the conserved octapeptide sequence. The 
phenotype was similar to that of Krd mutant mice which 
lack a portion of chromosome 19 that is homologous to 
human 10q24 and includes the Pax2 gene. These mice 
have reduced thickness of the renal cortex, a reduced 
number of glomeruli at birth, and reduced amplitudes on 
electroretinogram. In the Krd mouse, the deletion of chro- 
mosome 19 was transgene- induced (Keller et al., 1994). 
Coloboma of the optic nerve with renal disease (OMIM Ref. 
No. 120330) is a recognized syndrome. Renal dysplasia 



and retinal aplasia are combined in the Loken- Senior 
syndrome (OMIM Ref. No. 266900). Ocular abnormalities 
occur also with familial juvenile nephronophthisis (OMIM 
Ref. No. 256100), but that disorder maps to chromosome 
2. 

[6076] Animal model experiments lend further support to the 

function of PAX2. To determine the direct effects of PAX2 
mutations on kidney development, fetal kidneys of mice 
carrying a Pax2(lNeu) mutation were examined. At em- 
bryonic day 15 (E15), heterozygous mutant kidneys were 
approximately 60% the size of those of wildtype litter- 
mates, and the number of nephrons was strikingly re- 
duced. Heterozygous mutant mice showed increased 
apoptotic cell death during fetal kidney development, but 
the increased apoptosis was not associated with random 
stochastic inactivation of Pax2 expression in mutant kid- 
neys; Pax2 was shown to be biallelically expressed during 
kidney development. The findings supported the conclu- 
sion that heterozygous mutations of the PAX2 gene are 
associated with increased apoptosis and reduced branch- 
ing of the ureteric bud, due to reduced PAX2 dosage dur- 
ing a critical window in kidney development. 

[6077] it j S appreciated that the abovementioned animal model 



for PAX2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6078] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6079] Sanyanusin, P.; Schimmenti, L. A.; McNoe, L A.; Ward, T. 
A.; Pierpont, M. E. M.; Sullivan, M. J.; Dobyns, W. B.; Eccles, 
M. R. : Mutation of the PAX2 gene in a family with optic 
nerve colobomas, renal anomalies and vesicoureteral re- 
flux. Nature Genet. 9: 358- 364, 1995. ; and 

[6080] Porteous, S.; Torban, E.; Cho, N.- P.; Cunliffe, H.; Chua, L; 
McNoe, L; Ward, T.; Souza, C; Cus, P.; Giugliani, R.; Sato, 
T.; Yun, K.; Favor, J.; Sicotte, M.; Goodyer, P.; Eccles, M. 

[6081] Further studies establishing the function and utilities of 
PAX2 are found in John Hopkins OMIM database record ID 
167409, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Paired box gene 2 
(PAX2, Accession NP_003978.1) is another GAM47 target 
gene, herein designated TARGET GENE. PAX 2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by PAX2, 
corresponding to a target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PAX 2 BINDING SITE, designated SEQ ID:5547, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[6082] Another function of GAM47 is therefore inhibition of 

Paired box gene 2 (PAX2, Accession NP_003978.1), a gene 
which involves in kidney cell differentiation and therefore 
is associated with Renal- coloboma syndrome. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of Renal- coloboma syndrome, and of other 
diseases and clinical conditions associated with PAX2. 

[6083] The function of PAX2 has been established by previous 
studies. Sanyanusin et al. (1996) obtained the complete 
genomic structure of the human PAX 2 gene. They de- 
scribed 5 genomic lambda clones containing human PAX2 
gene sequences, 4 of which had previously been reported 
by them (Sanyanusin et al., 1995). The fifth clone, which 
included exons 7 and 8, was obtained by Sanyanusin et al. 
(1996) from a subgenomic lambda cDNA library of size- 
fractionated EcoRI fragments ranging in size from 6 to 8 
kb. Sequencing and restriction mapping of these clones 
showed that the human PAX2 gene is composed of 12 ex- 



ons spanning approximately 70 kb. They also found 2 al- 
ternatively spliced exons corresponding to exon 10 (Ward 
et al., 1994) and a 69- bp inserted sequence that they 
designated as exon 6. The 69- bp insert is homologous to 
a 69- bp insert reported in the murine Pax2 gene by 
Dressier et al. (1990). Sanyanusin et al. (1996) identified a 
(CA)n dinucleotide repeat polymorphism in PAX 2 which 
they mapped immediately upstream of exon 9. The PAX2 
gene is expressed in primitive cells of the kidney, ureter, 
eye, ear, and central nervous system. Based on the known 
expression pattern of PAX2, Sanyanusin et al. (1995) pre- 
dicted that the phenotype caused by mutations of PAX2 
would probably consist of autosomal dominant eye mal- 
formations, sensorineural hearing loss, and renal hy- 
poplasia. Pursuing this suspicion, they found deletion of a 
single nucleotide in exon 5 of the PAX2 gene 
(167409.0001) in a father and 3 of his 5 sons who had 
optic nerve colobomas, renal hypoplasia, mild proteinuria, 
and vesicoureteral reflux. The nucleotide deletion caused 
a frameshift in the conserved octapeptide sequence. The 
phenotype was similar to that of Krd mutant mice which 
lack a portion of chromosome 19 that is homologous to 
human 10q24 and includes the Pax2 gene. These mice 



have reduced thickness of the renal cortex, a reduced 
number of glomeruli at birth, and reduced amplitudes on 
electroretinogram. In the Krd mouse, the deletion of chro- 
mosome 19 was transgene- induced (Keller et al., 1994). 
Coloboma of the optic nerve with renal disease (OMIM Ref. 
No. 120330) is a recognized syndrome. Renal dysplasia 
and retinal aplasia are combined in the Loken- Senior 
syndrome (OMIM Ref. No. 266900). Ocular abnormalities 
occur also with familial juvenile nephronophthisis (OMIM 
Ref. No. 256100), but that disorder maps to chromosome 
2. 

[6084] Animal model experiments lend further support to the 

function of PAX2. To determine the direct effects of PAX2 
mutations on kidney development, fetal kidneys of mice 
carrying a Pax2(lNeu) mutation were examined. At em- 
bryonic day 15 (E15), heterozygous mutant kidneys were 
approximately 60% the size of those of wildtype litter- 
mates, and the number of nephrons was strikingly re- 
duced. Heterozygous mutant mice showed increased 
apoptotic cell death during fetal kidney development, but 
the increased apoptosis was not associated with random 
stochastic inactivation of Pax2 expression in mutant kid- 
neys; Pax2 was shown to be biallelically expressed during 



kidney development. The findings supported the conclu- 
sion that heterozygous mutations of the PAX2 gene are 
associated with increased apoptosis and reduced branch- 
ing of the ureteric bud, due to reduced PAX2 dosage dur- 
ing a critical window in kidney development. 

[6085] it is appreciated that the abovementioned animal model 
for PAX 2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6086] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6087] Sanyanusin, P.; Schimmenti, L. A.; McNoe, L A.; Ward, T. 
A.; Pierpont, M. E. M.; Sullivan, M. J.; Dobyns, W. B.; Eccles, 
M. R. : Mutation of the PAX2 gene in a family with optic 
nerve colobomas, renal anomalies and vesicoureteral re- 
flux. Nature Genet. 9: 358- 364, 1995. ; and 

[6088] Porteous, S.; Torban, E.; Cho, N.- P.; Cunliffe, H.; Chua, L; 
McNoe, L; Ward, T.; Souza, C; Cus, P.; Giugliani, R.; Sato, 
T.; Yun, K.; Favor, J.; Sicotte, M.; Goodyer, P.; Eccles, M. 

[6089] Further studies establishing the function and utilities of 
PAX2 are found in John Hopkins OMIM database record ID 
167409, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Paired box gene 2 
(PAX2, Accession NP_000269.1) is another GAM47 target 
gene, herein designated TARGET GENE. PAX 2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by PAX2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PAX 2 BINDING SITE, designated SEQ ID:5547, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[6090] Another function of GAM47 is therefore inhibition of 

Paired box gene 2 (PAX2, Accession NP_000269.1), a gene 
which involves in kidney cell differentiation and therefore 
is associated with Renal- coloboma syndrome. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of Renal- coloboma syndrome, and of other 
diseases and clinical conditions associated with PAX2. 

[6091] The function of PAX2 has been established by previous 
studies. Sanyanusin et al. (1996) obtained the complete 
genomic structure of the human PAX 2 gene. They de- 
scribed 5 genomic lambda clones containing human PAX2 
gene sequences, 4 of which had previously been reported 



by them (Sanyanusin et al., 1995). The fifth clone, which 
included exons 7 and 8, was obtained by Sanyanusin et al. 
(1996) from a subgenomic lambda cDNA library of size- 
fractionated EcoRI fragments ranging in size from 6 to 8 
kb. Sequencing and restriction mapping of these clones 
showed that the human PAX2 gene is composed of 12 ex- 
ons spanning approximately 70 kb. They also found 2 al- 
ternatively spliced exons corresponding to exon 10 (Ward 
et al., 1994) and a 69- bp inserted sequence that they 
designated as exon 6. The 69- bp insert is homologous to 
a 69- bp insert reported in the murine Pax2 gene by 
Dressier et al. (1990). Sanyanusin et al. (1996) identified a 
(CA)n dinucleotide repeat polymorphism in PAX2 which 
they mapped immediately upstream of exon 9. The PAX2 
gene is expressed in primitive cells of the kidney, ureter, 
eye, ear, and central nervous system. Based on the known 
expression pattern of PAX2, Sanyanusin et al. (1995) pre- 
dicted that the phenotype caused by mutations of PAX2 
would probably consist of autosomal dominant eye mal- 
formations, sensorineural hearing loss, and renal hy- 
poplasia. Pursuing this suspicion, they found deletion of a 
single nucleotide in exon 5 of the PAX2 gene 
(167409.0001) in a father and 3 of his 5 sons who had 



optic nerve colobomas, renal hypoplasia, mild proteinuria, 
and vesicoureteral reflux. The nucleotide deletion caused 
a frameshift in the conserved octapeptide sequence. The 
phenotype was similar to that of Krd mutant mice which 
lack a portion of chromosome 19 that is homologous to 
human 10q24 and includes the Pax2 gene. These mice 
have reduced thickness of the renal cortex, a reduced 
number of glomeruli at birth, and reduced amplitudes on 
electroretinogram. In the Krd mouse, the deletion of chro- 
mosome 19 was transgene- induced (Keller et al., 1994). 
Coloboma of the optic nerve with renal disease (OMIM Ref. 
No. 120330) is a recognized syndrome. Renal dysplasia 
and retinal aplasia are combined in the Loken- Senior 
syndrome (OMIM Ref. No. 266900). Ocular abnormalities 
occur also with familial juvenile nephronophthisis (OMIM 
Ref. No. 256100), but that disorder maps to chromosome 
2. 

[6092] Animal model experiments lend further support to the 

function of PAX2. To determine the direct effects of PAX2 
mutations on kidney development, fetal kidneys of mice 
carrying a Pax2(lNeu) mutation were examined. At em- 
bryonic day 15 (E15), heterozygous mutant kidneys were 
approximately 60% the size of those of wildtype litter- 



mates, and the number of nephrons was strikingly re- 
duced. Heterozygous mutant mice showed increased 
apoptotic cell death during fetal kidney development, but 
the increased apoptosis was not associated with random 
stochastic inactivation of Pax2 expression in mutant kid- 
neys; Pax2 was shown to be biallelically expressed during 
kidney development. The findings supported the conclu- 
sion that heterozygous mutations of the PAX2 gene are 
associated with increased apoptosis and reduced branch- 
ing of the ureteric bud, due to reduced PAX2 dosage dur- 
ing a critical window in kidney development. 

[6093] it is appreciated that the abovementioned animal model 
for PAX2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6094] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6095] Sanyanusin, P.; Schimmenti, L. A.; McNoe, L. A.; Ward, T. 
A.; Pierpont, M. E. M.; Sullivan, M. J.; Dobyns, W. B.; Eccles, 
M. R. : Mutation of the PAX2 gene in a family with optic 
nerve colobomas, renal anomalies and vesicoureteral re- 
flux. Nature Genet. 9: 358- 364, 1995. ; and 



[6096] Porteous, S.; Torban, E.; Cho, N.- P.; Cunliffe, H.; Chua, L; 
McNoe, L.; Ward, T.; Souza, C; Gus, P.; Giugliani, R.; Sato, 
T.; Yun, K.; Favor, J.; Sicotte, M.; Goodyer, P.; Eccles, M. 

[6097] Further studies establishing the function and utilities of 
PAX 2 are found in John Hopkins OMIM database record ID 
167409, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Pre-b-cell leukemia 
transcription factor 1 (PBX1, Accession NP_002576.1) is 
another GAM47 target gene, herein designated TARGET 
GENE. PBX1 BINDING SITE1 and PBX1 BINDING SITE2 are 
target binding sites found in untranslated regions of 
mRNA encoded by PBX1, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PBX1 BINDING SITE1 and PBX1 
BINDING SITE2, designated SEQ ID:8409 and SEQ ID:18068 
respectively, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6098] Another function of GAM47 is therefore inhibition of Pre- 
b-cell leukemia transcription factor 1 (PBX1, Accession 
NP_002576.1), a gene which involves in steroidogenesis 
and subsequently sexual development and differentiation 
and therefore is associated with Pre- b- cell acute lym- 



phoblastic leukemias. Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of Pre- b- cell 
acute lymphoblastic leukemias, and of other diseases and 
clinical conditions associated with PBX1. 

[6099] The function of PBX1 has been established by previous 

studies. Kamps et al. (1991) discussed the chimeric genes 
created by the human t(l;19) translocation in pre- B- cell 
acute lymphoblastic leukemias. The authors cloned 2 dif- 
ferent E2A- PBX1 fusion transcripts (which differed only in 
the PBX1 sequences they contained) and showed that NIH- 
3T3 cells transfected with cDNAs encoding the fusion 
proteins were able to cause malignant tumors in nude 
mice. They discussed subtle differences in the transform- 
ing ability of the 2 fusion proteins with respect to the re- 
gions of the PBX1 gene they contained. 

[6100] Animal model experiments lend further support to the 
function of PBX1. In vitro studies have shown that PBX1 
regulates the activity of IPF1, a Para- Hox homeodomain 
transcription factor required for the development and 
function of the pancreas in mice and humans. To investi- 
gate in vivo roles of PBX1 in pancreatic development and 
function, Kim et al. (2002) examined pancreatic Pbxl ex- 
pression, and morphogenesis, cell differentiation, and 



function in mice deficient for Pbxl. Pbxl - /- embryos 
had pancreatic hypoplasia and marked defects in exocrine 
and endocrine cell differentiation prior to death at embry- 
onic day 15 or 16. In these embryos, expression of Isll 
(OMIM Ref. No. 600366) and Atoh5 (OMIM Ref. No. 
604882), essential regulators of pancreatic morphogene- 
sis and differentiation, was severely reduced. Pbxl +/- 
adults had pancreatic islet malformations, impaired glu- 
cose tolerance, and hypoinsulinemia. Thus, Kim et al. 
(2002) concluded that PBX1 is essential for normal pan- 
creatic development and function. Analysis of trans- het- 
erozygous Pbxl +/- and Ipfl +/- mice revealed in vivo 
genetic interactions between Pbxl and Ipfl that are es- 
sential for postnatal pancreatic function. Trans- heterozy- 
gous mice developed age- dependent overt diabetes mel- 
litus, unlike Pbxl +/- or Ipfl +/- mice. Mutations affect- 
ing the Ipfl protein promote diabetes mellitus in mice and 
humans. Kim et al. (2002) concluded that perturbation of 
PBX1 activity may also promote susceptibility to diabetes 
mellitus. 

t 6101 ] It is appreciated that the abovementioned animal model 
for PBX1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 



ciated from the publications sited hereinbelow. 

[6102] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 6103 ] Kamps, M. P.; Look, A. T.; Baltimore, D. : The human 

t(l:19) translocation in pre- B ALL produces multiple nu- 
clear E2A- Pbxl fusion proteins with differing transform- 
ing potentials. Genes Dev. 5: 358- 368, 1991. ; and 

[6104] Kim, S. K.; Selleri, L; Lee, J. S.; Zhang, A. Y.; Gu, X.; Ja- 
cobs, Y.; Cleary, M. L. : Pbxl inactivation disrupts pan- 
creas development and in Ipfl- deficient mice promotes 
diabetes mellit. 

[6105] Further studies establishing the function and utilities of 
PBX1 are found in John Hopkins OMIM database record ID 
176310, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Bh-protocadherin 
(brain-heart) (PCDH7, Accession NP_115833.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
PCDH7 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by PCDH7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of PCDH7 BINDING SITE, designated 
SEQ ID:7631, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6106] Another function of GAM47 is therefore inhibition of Bh- 
protocadherin (brain-heart) (PCDH7, Accession 
NP_115833.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCDH7. 

[6107] phosphodiesterase 4b, camp-specific (phosphodiesterase 
e4 dunce homolog, drosophila) (PDE4B, Accession 
NP_002591.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. PDE4B BINDING SITE is a target 
binding site found in the 5 N untranslated region of mRNA 
encoded by PDE4B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PDE4B BINDING SITE, designated 
SEQ ID: 19366, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6108] Another function of GAM47 is therefore inhibition of 

Phosphodiesterase 4b, camp-specific (phosphodiesterase 
e4 dunce homolog, drosophila) (PDE4B, Accession 
NP_002591.1), a gene which may be involved in mediating 



central nervous system effects of therapeutic agents rang- 
ing from antidepressants to antiasthmatic and anti- in- 
flammatory agents. Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PDE4B. 

[6109] The function of PDE4B and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM3 1.1. Phosphodiesterase 4d interacting protein 
(myomegalin) (PDE4DIP, Accession NP_055459.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. PDE4DIP BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
PDE4DIP, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PDE4DIP BINDING SITE, designated 
SEQ ID: 18790, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[61 1 0] Another function of GAM47 is therefore inhibition of 

Phosphodiesterase 4d interacting protein (myomegalin) 
(PDE4DIP, Accession NP_055459.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with PDE4DIP. 

[em] PDZK3 (Accession NP.055837.2) is another GAM47 target 
gene, herein designated TARGET GENE. PDZK3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
PDZK3, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PDZK3 BINDING SITE, designated 
SEQ ID: 13259, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6112] Another function of GAM47 is therefore inhibition of 

PDZK3 (Accession NP_055837.2) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PDZK3. 

[6113] PDZK3 (Accession NP_835260.1) is another GAM47 target 
gene, herein designated TARGET GENE. PDZK3 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of multiple transcripts of mRNA encoded by 
PDZK3, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PDZK3 BINDING SITE, designated 



SEQ ID: 13259, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6114] Another function of GAM47 is therefore inhibition of 

PDZK3 (Accession NP_835260.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PDZK3. 

[6115] phosphoprotein enriched in astrocytes 15 (PEA15, Acces- 
sion NP_003759.1) is another GAM47 target gene, herein 
designated TARGET GENE. PEA 15 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PEA15, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PEA 15 BINDING SITE, designated 
SEQ ID:5427, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[61 1 6] Another function of GAM47 is therefore inhibition of 

Phosphoprotein enriched in astrocytes 15 (PEA15, Acces- 
sion NP_003759.1), a gene which is a phosphoprotein and 
involved in glucose uptake. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PEA15. 

[6117] The function of PEA15 has been established by previous 



studies. Astrocytes are involved in a variety of functions, 
including storage of glycogen and support for the migra- 
tion and differentiation of neurons. They express mem- 
brane receptors which allow them to respond to extracel- 
lular signals. Activation of the receptors induces a cascade 
of events, such as the stimulation of protein kinases and 
the subsequent phosphorylation of target proteins. Araujo 
et al. (1993) identified a unique 15- kD protein in astro- 
cytes that exists as a nonphosphorylated form and as 2 
increasingly phosphorylated varieties. This protein, which 
they called PEA15, contains a consensus site for protein 
kinase C (PKC; e.g., 176960) and is an endogenous sub- 
strate for PKC. Using differential display to identify genes 
whose expressions are altered in tissues derived from 
type II diabetes mellitus (OMIM Ref. No. 125853) patients 
compared with nondiabetic individuals, Condorelli et al. 
(1998) cloned cDNAs encoding PEA15, which they named 
PED for 'phosphoprotein enriched in diabetes'. The ubiq- 
uitously expressed 2.8- kb PED mRNA was overexpressed 
in fibroblasts, skeletal muscle, and adipose tissue from 
type II diabetics. Levels of the 15- kD PED phosphoprotein 
were also elevated in type II diabetic tissues. The authors 
demonstrated that transfection of a PED cDNA into differ- 



entiating L6 skeletal muscle cells increases the content of 
glucose transporter- 1 (GLUT1; 138140) on the plasma 
membrane and inhibits insulin- stimulated glucose trans- 
port and cell surface recruitment of glucose transporter- 
4 (GLUT4; 138190). These effects were reversed by block- 
ing PKC activity. 

[6118] 

[6119] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[6120] Araujo, H.; Danziger, N.; Cordier, J.; Glowinski, J.; Chnei- 

weiss, H. : Characterization of PEA- 15, a major substrate 

for protein kinase C in astrocytes. J. Biol. Chem. 268: 

5911- 5920, 1993. ; and 
t 6121 ] Condorelli, G.; Vigliotta, G.; lavarone, C.; Caruso, M.; Toc- 

chetti, C. G.; Andreozzi, F.; Cafieri, A.; Tecce, M. F.; 

Formisano, P.; Beguinot, L; Beguinot, F. : PED/PEA- 15 

gene controls. 

[6122] Further studies establishing the function and utilities of 
PEA15 are found in John Hopkins OMIM database record 
ID 603434, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Peroxisome 
biogenesis factor 1 (PEX1, Accession NP_000457.1) is an- 



other GAM47 target gene, herein designated TARGET 
GENE. PEX1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PEX1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PEX1 BINDING SITE, designated SEQ ID:19226, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[6123] Another function of GAM47 is therefore inhibition of Per- 
oxisome biogenesis factor 1 (PEX1, Accession 
NP.000457.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PEX1. 

[6124] 6-phosphofructo-2-kinase/fructose-2,6-biphosphatase 3 
(PFKFB3, Accession NP_004557.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. PFKFB3 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PFKFB3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PFKFB3 
BINDING SITE, designated SEQ ID:12032, to the nucleotide 



sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6125] Another function of GAM47 is therefore inhibition of 

6-phosphofructo-2-kinase/fructose-2,6-biphosphatase 3 
(PFKFB3, Accession NP_004557.1), a gene which catalizes 
synthesis and degradation of fructose 2,6- bisphosphate. 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PFKFB3. 

[6126] The function of PFKFB3 has been established by previous 
studies. The bifunctional 6- phosphofructo- 2- kinase (EC 
2.7.1.105)/fructose- 2,6- bisphosphatase (EC 3.1.3.46) 
(PFKFB) regulates the steady- state concentration of fruc- 
tose- 2,6- bisphosphate, a potent activator of a key regu- 
latory enzyme of glycolysis, phosphofructokinase. Cancer 
cells maintain a high glycolytic rate even in the presence 
of oxygen, a phenomenon known as the Warburg effect 
(Warburg, 1956). The glycolytic rate in the placenta, an- 
other fast- growing tissue, is accelerated by anoxia and 
by maternal diabetes By screening a placental cDNA li- 
brary with human and frog liver PFKFB (PFKFB1; 311790) 
as probes, Sakai et al. (1996) obtained a cDNA encoding 
PFKFB3, which they termed HP (human placental PFKFB). 



The predicted PFKFB3 protein, which is 61% similar to hu- 
man liver PFKFB, contains 529 amino acids and 7 potential 
phosphorylation sites. Northern blot analysis of first- 
trimester and term placentas detected a 4.5- kb PFKFB3 
transcript 

[6127] 

[6128] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6129] Sakai, A.; Kato, M.; Fukasawa, M.; Ishiguro, M.; Furuya, E.; 
Sakakibara, R. : Cloning of cDNA encoding for a novel 
isozyme of fructose 6- phosphate, 2- kinase/fructose 2,6- 
bisphosphatase from human placenta. J. Biochem. 119: 
506- 511, 1996. ; and 

[6130] Warburg, O. : On the origin of cancer cells. Science 123: 
309- 314, 1956. 

[6131] Further studies establishing the function and utilities of 
PFKFB3 are found in John Hopkins OMIM database record 
ID 605319, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. 6-phosphofructo-2-kinase/fructose-2,6-biphosphat 
ase 4 (PFKFB4, Accession NP_004558.1) is another GAM47 
target gene, herein designated TARGET GENE. PFKFB4 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PFKFB4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PFKFB4 BINDING SITE, designated SEQ ID: 14338, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6132] Another function of GAM47 is therefore inhibition of 

6-phosphofructo-2-kinase/fructose-2,6-biphosphatase 4 
(PFKFB4, Accession NP_004558.1), a gene which catalizes 
synthesis and degradation of fructose 2,6- bisphosphate. 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PFKFB4. 

[6133] The function of PFKFB4 has been established by previous 
studies. The bifunctional 6- phosphofructo- 2- kinase (EC 
2.7.1.105)/fructose- 2,6- bisphosphatase (EC 3.1.3.46) 
(PFKFB) regulates the steady- state concentration of fruc- 
tose- 2,6- bisphosphate, a potent activator of a key regu- 
latory enzyme of glycolysis, phosphofructokinase. 
Isozymes of PFKFB differ in the regions surrounding the 
catalytic core, which are important for the differential re- 



sponse to allosteric effectors and hormonal signals in dif- 
ferent tissues By screening a placental cDNA library with 
human and frog liver PFKFB (PFKFB1; 311790) as probes, 
Sakai et al. (1996) obtained a partial cDNA encoding 
PFKFB4, which they termed 2K- 1. Manzano et al. (1999) 
isolated a cDNA encoding PFKFB4 by screening a human 
testis cDNA library with a rat liver Pfkfb probe, followed by 
RT- PCR. The predicted 469- amino acid PFKFB4 protein, 
which is 97% homologous to the rat sequence and ap- 
proximately 70% identical to the human PFKFB isoforms, 
contains multiple phosphorylation sites. Northern blot 
analysis of rat brain, heart, liver, muscle, placenta, adi- 
pose tissue, ovary, fallopian tubes, and testis with the hu- 
man PFKFB4 sequence as probe detected testis- specific 
expression of 2.4- and 3.3- kb transcripts. Western blot 
analysis showed expression of a 55- kD protein, close to 
the predicted value. 

[6134] 



[6135] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6136] Sakai, A.; Kato, M.; Fukasawa, M.; Ishiguro, M.; Furuya, E.; 
Sakakibara, R. : Cloning of cDNA encoding for a novel 
isozyme of fructose 6- phosphate, 2- kinase/fructose 2,6- 
bisphosphatase from human placenta. J. Biochem. 119: 
506- 511, 1996. ; and 

[6137] Manzano, A.; Perez, J. X.; Nadal, M.; Estivill, X.; Lange, A.; 
Bartrons, R. : Cloning, expression and chromosomal local- 
ization of a human testis 6- phosphofructo- 2- kinase/ 
fructose- 2,6- bis. 

[6138] Further studies establishing the function and utilities of 
PFKFB4 are found in John Hopkins OMIM database record 
ID 605320, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Pftaire protein 
kinase 1 (PFTK1, Accession NP_036527.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
PFTK1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by PFTK1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of PFTK1 BINDING SITE, designated SEQ ID: 10701, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6139] Another function of GAM47 is therefore inhibition of Pf- 
taire protein kinase 1 (PFTK1, Accession NP_036527.1) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PFTK1. 

[6140] PHGDHLl (Accession NP_808882.1) is another GAM47 
target gene, herein designated TARGET GENE. PHGDHLl 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PHGDHLl, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PHGDHLl BINDING SITE, designated SEQ ID:14585, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6141] Another function of GAM47 is therefore inhibition of 

PHGDHLl (Accession NP_808882.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PHGDHLl. 

[6142] phosphatidylinositol glycan, class b (PIGB, Accession 



NP_004846.3) is another GAM47 target gene, herein des- 
ignated TARGET GENE. PIGB BINDING SITE is a target bind- 
ing site found in the 5 X untranslated region of mRNA en- 
coded by PIGB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PIGB BINDING SITE, designated 
SEQ ID: 10347, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6143] Another function of GAM47 is therefore inhibition of 
Phosphatidylinositol glycan, class b (PIGB, Accession 
NP.004846.3) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PIGB. 

[6144] PIP5K2C (Accession NP.079055.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. PIP5K2C BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PIP5K2C, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PIP5K2C 
BINDING SITE, designated SEQ ID:10143, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 



also designated SEQ ID:269. 

[6145] Another function of GAM47 is therefore inhibition of 

PIP5K2C (Accession NP_079055.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PIP5K2C. 

[6146] pieiomorphic adenoma gene 1 (PLAG1, Accession 

NP_002646.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. PLAG1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PLAG1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PLAG1 BINDING SITE, designated 
SEQ ID:9631, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6147] Another function of GAM47 is therefore inhibition of 
Pieiomorphic adenoma gene 1 (PLAG1, Accession 
NP_002646.1), a gene which contains a zinc finger do- 
main. Accordingly, utilities of GAM47 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with PLAG1. 

[6148] The function of PLAG1 has been established by previous 
studies. Pleomorphic adenomas are benign epithelial tu- 



mors originating from the major and minor salivary glands 
(see OMIM Ref. No. 181030). They are characterized by 
recurrent chromosome translocations; the most common 
abnormalities involve chromosome 8, with consistent 
breakpoints at band ql2. Kas et al. (1997) described the 
construction of 2 nonoverlapping YAC contigs covering 
about 75% of human chromosome band 8ql2, which 
spans approximately 9 Mb of genomic DNA and includes a 
number of known genes such as MOS (OMIM Ref. No. 
190060) and LYN (OMIM Ref. No. 165120), as well as 
novel genes and expressed sequence tags (ESTs). By fluo- 
rescence in situ hybridization, the authors determined 
that the majority of pleomorphic adenoma 8ql2 break- 
points clustered within a 2- Mb contig that was mapped 
to the centromeric region of 8ql2 and that was covered 
by 34 overlapping YAC clones, and tagged by 31 markers 
with an average spacing of 65 kb. Nine of 11 primary ade- 
nomas with 8ql2 abnormalities had breakpoints mapping 
within a 300- kb interval. By searching sequence 
databases with sequence tagged sites (STSs) located 
within the 300- kb region, Kas et al. (1997) identified an 
EST with sequence identity to one of the STSs. Northern 
blot analysis using this EST detected a 7.5- kb transcript 



representing pleomorphic adenoma gene- 1 (PLAG1). The 
authors cloned human fetal kidney PLAG1 cDNAs and 
found that the PLAG1 gene contains 5 exons. Southern 
blot analysis of DNA from pleomorphic adenomas with 
t(3;8) detected rearrangements in the 5- prime noncoding 
region of the PLAG1 gene. Using 5- prime RACE or RT- 
PCR, the authors generated hybrid transcripts consisting 
of PLAG1 and beta- 1- catenin (CTNNB1; 116806) from 
every primary tumor analyzed. Northern blot analysis of 3 
pleomorphic adenomas with t(3;8) and 1 adenoma with a 
variant t(8; 15) revealed that PLAG1 expression was acti- 
vated by the translocations in all 4 tumors. Kas et al. 
(1997) detected the 7.5- kb PLAG1 transcript in normal 
human fetal lung, fetal liver, and fetal kidney, but not in 
the corresponding adult tissues, adult salivary gland, or 
fetal brain; CTNNB1 appeared to be ubiquitously ex- 
pressed. The deduced PLAG1 protein has 2 potential nu- 
clear localization signals in the N- terminal region, 7 zinc 
finger domains, and a serine- rich C terminus. Astrom et 
al. (1999) found overexpression of PLAG1 in 23 of 47 pri- 
mary benign and malignant pleomorphic adenomas of the 
salivary glands. In 5 adenomas with a normal karyotype, 
fusion transcripts were found in 3; PLAG1 and CTNNB1 



were fused in 1 case, and in 2 others PLAG1 was fused 
with the gene encoding transcription elongation factor Sll 
(OMIM Ref. No. 601425). The fusions occurred in the 5- 
prime noncoding region of PLAG1, leading to exchange of 
regulatory control elements and, as a consequence, acti- 
vation of PLAG1 gene expression. Because all of the cases 
had grossly normal karyotypes, the rearrangements must 
result from cryptic rearrangements. 

[6149] 

[6150] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6151] Astrom, A.- K.; Voz, M. L; Kas, K.; Roijer, E.; Wedell, B.; 
Mandahl, N.; Van de Ven, W.; Mark, J.; Stenman, G. : Con- 
served mechanism of PLAG1 activation in salivary gland 
tumors with and without chromosome 8ql2 abnormali- 
ties: identification of Sll as a new fusion partner gene. 
Cancer Res. 59: 918- 923, 1999. ; and 

[6152] Kas, K.; Roijer, E.; Voz, M.; Meyen, E.; Stenman, G.; Van de 
Ven, W. J. M. : A 2- Mb YAC contig and physical map cov- 
ering the chromosome 8ql2 breakpoint cluster region in 
pleomorphic ad. 

[6153] Further studies establishing the function and utilities of 



PLAG1 are found in John Hopkins OMIM database record 
ID 603026, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Phospholipase 
dl, phophatidylcholine-specific (PLD1, Accession 
NP_002653.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. PLD1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PLD1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PLD1 BINDING SITE, designated 
SEQ ID:5891, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6154] Another function of GAM47 is therefore inhibition of 

Phospholipase dl, phophatidylcholine-specific (PLD1, Ac- 
cession NP_002653.1), a gene which is ADP ribosylation 
factor- activated phosphatidylcholine- specific phospholi- 
pase Dl. Accordingly, utilities of GAM47 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with PLD1. 

[6155] The function of PLD1 has been established by previous 

studies. Phosphatidylcholine (PC)- specific phospholipases 
D (PLDs) catalyze the hydrolysis of PC to produce phos- 



phatidic acid and choline. A range of agonists acting 
through G protein- coupled receptors and receptor tyro- 
sine kinases stimulate this hydrolysis. PC- specific PLD 
activity has been implicated in numerous cellular path- 
ways, including signal transduction, membrane traffick- 
ing, and the regulation of mitosis. Using primers specific 
for an EST that showed similarity to a yeast PC- specific 
PLD gene, Hammond et al. (1995) performed PCR on HeLa 
cDNA and then screened a HeLa cDNA library with the PCR 
product to clone a cDNA encoding PLD1. The 1,072- 
amino acid protein does not contain previously recog- 
nized domain structures and shows no similarity to PLC 
(see OMIM Ref. No. 600810) or PIGPLD (OMIM Ref. No. 
602515). A database search identified homologs in nu- 
merous widely disparate organisms, demonstrating that 
PLD1 is a member of a novel but highly conserved gene 
family. Expression of PLD1 in insect cells produces a 120- 
kD protein, matching closely the theoretical size of 124 
kD and suggesting that little if any posttranslational pro- 
cessing occurs. The authors showed that recombinant 
PLD1 activity is located both in the cytoplasm and in asso- 
ciation with the membrane; they suggested that PLD1 can 
exist as a stable soluble protein and that controlled inter- 



action with substrate- containing phospholipid surfaces 
may be a physiologically important mode of regulation. 
Hammond et al. (1995) demonstrated that PLD1 is stimu- 
lated by phosphatidylinositol 4,5- biphosphate and 
strongly inhibited by oleate in vitro. They found that ADP- 
ribosylation factor- 1 (ARF1; 103180) activates PLD1, 
suggesting that PLD1 is involved in intravesicular mem- 
brane trafficking. Hammond et al. (1997) identified an 
evolutionarily conserved splice variant of PLD1 that arises 
from regulated splicing of a 38- amino acid alternate 
exon. They found that both forms of PLD1 have identical 
catalytic and regulatory properties. The authors demon- 
strated that PLD1 can be activated in vitro by PKCA (OMIM 
Ref. No. 176960) and the monomeric CTP- binding pro- 
teins RHO A, RAC1 (OMIM Ref. No. 602048), and CDC42 
(OMIM Ref. No. 116952). They suggested that PLD1 may 
be involved in cell morphology alterations as well as intra- 
cellular protein trafficking. By Northern blot analysis, Col- 
ley et al. (1997) detected mouse Pldl expression in all tis- 
sues examined, with highest levels in kidney and lung. 
The ratio of Pldl and Pld2 (OMIM Ref. No. 602384) in each 
tissue varied. In situ hybridization of mouse embryo and 
adult brain showed that Pldl is expressed in a restricted 



manner. By somatic cell hybrid analysis, Colley et al. 
(1997) mapped the human PLD1 gene to chromosome 3. 
By FISH, Park et al. (1998) refined the assignment to 3q26. 
By interspecific backcross analysis, Colley et al. (1997) 
mapped the mouse Pldl gene to the proximal region of 
chromosome 3. 

[6156] 

[6157] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 61 58] Hammond, S. M.; Altshuller, Y. M.; Sung, T.- C; Rudge, S. 
A.; Rose, K.; Engebrecht, J.; Morris, A. J.; Frohman, M. A. : 
Human ADP- ribosylation factor- activated phosphatidyl- 
choline- specific phospholipase D defines a new and 
highly conserved gene family. J. Biol. Chem. 270: 29640- 
29643, 1995. ; and 

[6159] Hammond, S. M.;Jenco,J. M.; Nakashima, S.; Cadwallader, 
K.; Gu, Q.; Cook, S.; Nozawa, Y.; Prestwich, G. D.; 
Frohman, M. A.; Morris, A.J. : Characterization of two al- 
ternately spliced. 

[6160] Further studies establishing the function and utilities of 
PLD1 are found in John Hopkins OMIM database record ID 
602382, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Protein o- 
fucosyltransferase 1 (POFUT1, Accession NP_056167.1) is 
another GAM47 target gene, herein designated TARGET 
GENE. POFUT1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by POFUT1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of POFUT1 BINDING 
SITE, designated SEQ ID: 18732, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6161] Another function of GAM47 is therefore inhibition of Pro- 
tein o-fucosyltransferase 1 (POFUT1, Accession 
NP.056167.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with POFUT1. 

[6162] Pom 121 membrane glycoprotein (rat) (POM 121, Accession 
NP_742017.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. POM121 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by POM121, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of POM121 BINDING SITE, des- 
ignated SEQ ID:2631, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6163] Another function of GAM47 is therefore inhibition of 

Poml21 membrane glycoprotein (rat) (POM121, Accession 
NP_742017.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with POM121. 

[6164] p ou domain, class 4, transcription factor 2 (POU4F2, Ac- 
cession NP.004566.1) is another GAM47 target gene, 
herein designated TARGET GENE. POU4F2 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by POU4F2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of POU4F2 BINDING 
SITE, designated SEQ ID: 12824, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6165] Another function of GAM47 is therefore inhibition of Pou 
domain, class 4, transcription factor 2 (POU4F2, Accession 



NP_004566.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with POU4F2. 

[6166] Peptidylprolyl isomerase (cyclophilin)-like 2 (PPIL2, Acces- 
sion NP_680481.1) is another GAM47 target gene, herein 
designated TARGET GENE. PPIL2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PPIL2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PPIL2 
BINDING SITE, designated SEQ ID:15498, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6167] Another function of GAM47 is therefore inhibition of Pep- 
tidylprolyl isomerase (cyclophilin)-like 2 (PPIL2, Accession 
NP_680481.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PPIL2. 

[6168] Peptidylprolyl isomerase (cyclophilin)-like 2 (PPIL2, Acces- 
sion NP_680480.1) is another GAM47 target gene, herein 
designated TARGET GENE. PPIL2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 



pie transcripts of mRNA encoded by PPIL2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PPIL2 
BINDING SITE, designated SEQ ID:15498, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6169] Another function of GAM47 is therefore inhibition of Pep- 
tidylprolyl isomerase (cyclophilin)-like 2 (PPIL2, Accession 
NP_680480.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PPIL2. 

[6170] Protein phosphatase 1, regulatory (inhibitor) subunit 3b 

(PPP1R3B, Accession NP_078883.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. PPP1R3B 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PPP1R3B, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PPP1R3B BINDING SITE, designated SEQ ID:1614, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 



[6171] Another function of GAM47 is therefore inhibition of Pro- 
tein phosphatase 1, regulatory (inhibitor) subunit 3b 
(PPP1R3B, Accession NP_078883.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PPP1R3B. 

[6172] Prolactin regulatory element binding (PREB, Accession 

NP_037520.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. PREB BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PREB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PREB BINDING SITE, designated 
SEQ ID:9801, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6173] Another function of GAM47 is therefore inhibition of Pro- 
lactin regulatory element binding (PREB, Accession 
NP_037520.1), a gene which is a WD motif DNA- binding 
protein and involved in transcriptional regulation. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PREB. 

[6174] The function of PREB has been established by previous 



studies. Fliss et al. (1999) isolated a rat cDNA encoding 
Preb, a WD motif DNA- binding protein with the capacity 
to regulate prolactin (PRL; 176760) promoter activity. 
Northern blot analysis of human tissues using a rat Preb 
cDNA probe showed expression of a 2.2- kb transcript in 
heart, brain, placenta, liver, skeletal muscle, kidney, and 
pancreas; a 1.9- kb transcript in brain, placenta, and lung; 
and a 1.5- kb transcript heart, skeletal muscle, and pan- 
creas. By screening a fetal brain cDNA library with a rat 
Preb probe, followed by 5- prime primer walking, Taylor 
Clelland et al. (2000) isolated a cDNA encoding human 
PREB. The deduced 417- amino acid protein, which is 89% 
identical to the rat protein, has 3 conserved WD repeats 
and 2 conserved pro- gin- rich regions. RNA dot blot 
analysis detected variable expression of PREB in all adult 
and fetal tissues. They proposed that PREB is a DNA- 
binding factor during mammalian development and that 
abnormal dosage may play a role in some of the pheno- 
typic abnormalities observed in the partial trisomy 2p 
syndrome, which is characterized by a number of congen- 
ital defects, including genital abnormalities. 

[6175] 

[6176] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 6177 ] Fliss, M. S.; Hinkle, P. M.; Bancroft, C. : Expression cloning 
and characterization of PREB (prolactin regulatory element 
binding), a novel WD motif DNA- binding protein with a 
capacity to regulate prolactin promoter activity. Molec. 
Endocr. 13: 644- 657, 1999. ; and 

[ 617Q ] Taylor Clelland, C. L; Levy, B.; McKie, J. M.; Duncan, A. M. 
V.; Hirschhorn, K.; Bancroft, C. : Cloning and characteriza- 
tion of human PREB; a gene that maps to a genomic re- 
gion associ. 

[6179] Further studies establishing the function and utilities of 
PREB are found in John Hopkins OMIM database record ID 
606395, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. PRICKLE2 (Accession 
XP_093799.2) is another CAM47 target gene, herein des- 
ignated TARGET GENE. PRICKLE2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PRICKLE2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PRICKLE2 BINDING SITE, des- 
ignated SEQ ID: 17660, to the nucleotide sequence of 



GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6180] Another function of GAM47 is therefore inhibition of 

PRICKLE2 (Accession XP.093799.2) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRICKLE2. 

[6181] Protein kinase, camp-dependent, catalytic, alpha 

(PRKACA, Accession NP_002721.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. PRKACA BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PRKACA, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PRKACA 
BINDING SITE, designated SEQ ID:2912, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6182] Another function of GAM47 is therefore inhibition of Pro- 
tein kinase, camp-dependent, catalytic, alpha (PRKACA, 
Accession NP_002721.1), a gene which phosphorylates 
target proteins on serine or threonine residues. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with PRKACA. 

[6183] The function of PRKACA has been established by previous 
studies. Most of the effects of cAMP in the eukaryotic cell 
are mediated through the phosphorylation of target pro- 
teins on serine or threonine residues by the cAMP- de- 
pendent protein kinase (EC 2.7.1.37). The inactive cAMP- 
dependent protein kinase is a tetramer composed of 2 
regulatory and 2 catalytic subunits. The cooperative bind- 
ing of 4 molecules of cAMP dissociates the enzyme in a 
regulatory subunit dimer and 2 free active catalytic sub- 
units. In the human, 4 different regulatory subunits 
(PRKAR1A, 188830; PRKAR1B, 176911; PRKAR2A, 176910; 
and PRKAR2B, 176912) and 3 catalytic subunits (PRKACA; 
PRKACB, 176892; and PRKACC 176893) have been identi- 
fied. Using PCR and Southern blot analysis, Tasken et al. 
(1996) assigned the PRKACA gene to chromosome 19. By 
2- color fluorescence in situ hybridization, they regional- 
ized the assignment to 19pl3.1. 

[6184] Animal model experiments lend further support to the 
function of PRKACA. The intracellular second messenger 
cAMP affects cell physiology by directly interacting with 
effector molecules that include cyclic nucleotide- gated 
ion channels, cAMP- regulated C protein exchange fac- 



tors, and cAMP- dependent protein kinases (PKA). Two 
catalytic subunits, C- alpha (OMIM Ref. No. PRKACA) and 
C- beta (OMIM Ref. No. PRKACB), are expressed in the 
mouse and mediate the effects of PKA. Skalhegg et al. 
(2002) generated a null mutation in the major catalytic 
subunit of PKA, C- alpha, and observed early postnatal 
lethality in the majority of C- alpha knockout mice. Sur- 
prisingly, a small percentage of C- alpha knockout mice, 
although runted, survived to adulthood. This growth re- 
tardation was not due to decreased GH (OMIM Ref. No. 
139250) production but did correlate with a reduction in 
IGF1 (OMIM Ref. No. 147440) mRNA in the liver and di- 
minished production of the major urinary proteins in kid- 
ney. In these animals, compensatory increases in C- beta 
levels occurred in brain whereas many tissues, including 
skeletal muscle, heart, and sperm, contained less than 
10% of the normal PKA activity. Analysis of sperm in C- 
alpha knockout males revealed that spermatogenesis pro- 
gressed normally but that mature sperm had defective 
forward motility 
[6185] it is appreciated that the abovementioned animal model 
for PRKACA is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 



preciated from the publications sited hereinbelow. 

[6186] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6187] skalhegg, B. S.; Huang, Y.; Su, T.; Idzerda, R. L; McKnight, 
G. S.; Burton, K. A. : Mutation of the C- alpha subunit of 
PKA leads to growth retardation and sperm dysfunction. 
Molec. Endocr. 16: 630- 639, 2002. ; and 

[6188] Tasken, K.; Solberg, R.; Zhao, Y.; Hansson, V.; Jahnsen, T.; 
Siciliano, M.J. : The gene encoding the catalytic subunit 
C- alpha of cAMP- dependent protein kinase (locus 
PRKACA) localize. 

[6189] Further studies establishing the function and utilities of 
PRKACA are found in John Hopkins OMIM database record 
ID 601639, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Protein ki- 
nase, camp-dependent, catalytic, gamma (PRKACG, Ac- 
cession NP_002723.2) is another GAM47 target gene, 
herein designated TARGET GENE. PRKACG BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by PRKACG, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of PRKACG BINDING 
SITE, designated SEQ ID:8827, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[6190] Another function of GAM47 is therefore inhibition of Pro- 
tein kinase, camp-dependent, catalytic, gamma (PRKACG, 
Accession NP.002723.2), a gene which is the catalytic 
subunit C gamma of cAMP- dependent protein kinase. Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PRKACG. 

[6191] The function of PRKACG has been established by previous 
studies. Beebe et al. (1990) reported the molecular 
cloning of a third isoform of the catalytic subunit of 
cAMP- dependent protein kinase (C- alpha (PRKACA; 
601639) and C- beta (PRKACB; 176892) had previously 
been characterized). The third form, isolated from a hu- 
man testis cDNA library and designated C- gamma, was 
clearly derived from a gene distinct from C- alpha and C- 
beta and showed tissue- specific expression. Whereas at 
the amino acid level C- alpha and C- beta showed 93% 
homology, C- gamma showed only about 80% homology 
to both C- alpha and C- beta. Reinton et al. (1998) iso- 



lated the entire human PRKACG genomic sequence. The 
PRKACG gene is intronless, contains remnants of a poly(A) 
tail, is flanked by direct repeats, and is colinear with the 
PRKACA gene. Thus, the authors concluded that the 
PRKACG gene is a PRKACA- derived retroposon. Northern 
blot analysis detected PRKACG expression in fractionated 
germ cells of human testes. Foss et al. (1991, 1992) 
mapped the gene for the subunit C- gamma to chromo- 
some 9 by study of somatic cell hybrids. By in situ hy- 
bridization, they confirmed the assignment and regional- 
ized the gene to 9ql3. 

[6192] 

[6193] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6194] foss, K. B.; SimardJ.; Berube, D.; Beebe, S.J.; Sandberg, 
M.; Grzeschik, K.- H.; Gagne, R.; Hansson, V.; Jahnsen, T. : 
Localization of the catalytic subunit C- gamma of the 
cAMP- dependent protein kinase gene (PRKACG) to human 
chromosome region 9ql3. Cytogenet. Cell Genet. 60: 22- 
25, 1992. ; and 

[6195] Reinton, N.; Haugen, T. B.; Orstavik, S.; Skalhegg, B. S.; 
Hansson, V.; Jahnsen, T.; Tasken, K. : The gene encoding 



the C gamma catalytic subunit of cAMP- dependent pro- 
tein kinase is a tr. 
[6196] Further studies establishing the function and utilities of 
PRKACG are found in John Hopkins OMIM database record 
ID 176893, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Protein ki- 
nase, camp-dependent, regulatory, type i, alpha (tissue 
specific extinguisher 1) (PRKAR1A, Accession 
NP_002725.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. PRKAR1A BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PRKAR1A, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PRKAR1A BINDING SITE, des- 
ignated SEQ ID: 15538, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6197] Another function of GAM47 is therefore inhibition of Pro- 
tein kinase, camp-dependent, regulatory, type i, alpha 
(tissue specific extinguisher 1) (PRKAR1A, Accession 
NP_002725.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with PRKAR1A. 

[6198] PR02435 (Accession NP_060997.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. PR02435 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by PR02435, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PR02435 BINDING SITE, designated SEQ ID:19591, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6199] Another function of GAM47 is therefore inhibition of 

PR02435 (Accession NP_060997.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR02435. 

[6200] Protease, serine, 21 (testisin) (PRSS21, Accession 

NP_659206.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. PRSS21 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PRSS21, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 



PRSS21 BINDING SITE, designated SEQ ID:19855, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6201] Another function of GAM47 is therefore inhibition of Pro- 
tease, serine, 21 (testisin) (PRSS21, Accession 
NP.659206.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PRSS21. 

[6202] Protease, serine, 21 (testisin) (PRSS21, Accession 

NP_659205.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. PRSS21 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PRSS21, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
PRSS21 BINDING SITE, designated SEQ ID:19855, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6203] Another function of GAM47 is therefore inhibition of Pro- 
tease, serine, 21 (testisin) (PRSS21, Accession 
NP_659205.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with PRSS21. 

[6204] Protease, serine, 21 (testisin) (PRSS21, Accession 

NP_006790.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. PRSS21 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PRSS21, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
PRSS21 BINDING SITE, designated SEQ ID:19855, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6205] Another function of GAM47 is therefore inhibition of Pro- 
tease, serine, 21 (testisin) (PRSS21, Accession 
NP_006790.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PRSS21. 

[6206] pieckstrin homology, sec7 and coiled/coil domains 4 

(PSCD4, Accession NP_037517.1) is another GAM47 target 
gene, herein designated TARGET GENE. PSCD4 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by PSCD4, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PSCD4 BIND- 
ING SITE, designated SEQ ID:7145, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 
[6207] Another function of GAM47 is therefore inhibition of 
Pleckstrin homology, sec7 and coiled/coil domains 4 
(PSCD4, Accession NP_037517.1), a gene which promotes 
guanine- nucleotide exchange on arfl and arf5. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PSCD4. 

[6208] The function of PSCD4 has been established by previous 
studies. ADP- ribosylation factors, or ARFS (see OMIM Ref. 
No. ARF1; 103180), are small GTP- binding proteins 
within the Ras superfamily that regulate vesicle trafficking 
in eukaryotic cells. ARF1 recruits coat proteins (e.g., 
COPA; 601924) to membranes on the cytoplasmic face of 
the Golgi apparatus. The PSCD proteins (e.g., PSCD1; 
182115), a family of proteins containing a C- terminal 
pleckstrin homology (PH) domain and a central 200- 
amino acid region similar to a domain within the yeast 
Sec7 protein, which is required for vesicular traffic of 



polypeptides through the Golgi, function as guanine- nu- 
cleotide exchange factors (GEFs) for ARFs. Klarlund et al. 
(1997) identified a cDNA encoding mouse Grpl (general 
receptor for phosphoinositides- 1) by screening mouse 
adipocyte and brain cDNA expression libraries with phos- 
phoinositide probes. By searching an EST database for se- 
quences similar to mouse brain Grpl, followed by PCR and 
screening of a human blood cDNA library, Venkateswarlu 
et al. (1998) obtained a cDNA encoding PSCD3, which they 
called GRPl. Sequence analysis showed that the predicted 
399- amino acid PSCD3 protein contains a 39- amino acid 
coiled- coil domain, a 172- amino acid Sec7 domain, and 
a 118- amino acid PH domain. PSCD3 shares 82.7% and 
79.5% amino acid identity with PSCD1 and PSCD2 (OMIM 
Ref. No. 602488), respectively, as well as 98.8% identity 
with mouse Grpl. By Scatchard and mutational analyses, 
Venkateswarlu et al. (1998) determined that PSCD3 binds 
via its PH domain to the inositol head group of phos- 
phatidylinositol 3,4,5- triphosphate with high affinity. 
Confocal laser microscopy demonstrated that stimulation 
of cells with either epidermal growth factor (EGF; 131530) 
or nerve growth factor (NGF; 162030) results in PH do- 
main- dependent translocation of PSCD3 from the cytosol 



to the plasma membrane. The translocation was rapid and 
transient with EGF, whereas NCF mediated a relatively 
longer translocation. By searching an EST database for 
Sec7 domain- related sequences and by screening a pla- 
centa cDNA library, Franco et al. (1998) isolated a cDNA 
encoding PSCD3, which they called ARN03. Northern blot 
analysis revealed that PSCD3, in contrast to the ubiqui- 
tously expressed PSCD1 and PSCD2, is expressed as a 
4.5- kb transcript that is almost absent from liver, thy- 
mus, and peripheral blood lymphocytes. Franco et al. 
(1998) found that PSCD3, like PSCD1 and PSCD2, shows 
GEF activity, mediated by the Sec7 domain, towards ARF1 
but not ARF6 (OMIM Ref. No. 600464). Immunofluores- 
cence microscopy indicated that overexpression of PSCD3 
induces major morphologic alterations of the Colgi appa- 
ratus, including redistribution of Colgi resident proteins 
and the coat protein COPB (OMIM Ref. No. 600959). Liet- 
zke et al. (2000) and Ferguson et al. (2000) determined 
the structure of the GRP1 PH domain in the unliganded 
form and bound to inositol 1,3,4,5- tetraphosphate. Liet- 
zke et al. (2000) found that a novel mode of phospho- 
inositide recognition involving a 20- residue insertion 
within the beta- 6/beta- 7 loop explains the unusually 



high specificity of the GRP1 PH domain and the promiscu- 
ous 3- phosphoinositide binding typical of several other 
PH domains, including that of protein kinase B (AKT1; 
164730). By comparing the GRP1 PH domain to other PH 
domains, general determinants of 3- phosphoinositide 
recognition and specificity could be deduced. 

[6209] 

[6210] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6211] Ferguson, K. M.; KavranJ. M.; Sankaran, V. C; Fournier, 
E.; Isakoff, S. J.; Skolnik, E. Y.; Lemmon, M. A. : Structural 
basis for discrimination of 3- phosphoinositides by pleck- 
strin homology domains. Molec. Cell 6: 373- 384, 2000. ; 
and 

[6212] Franco, M.; BorettoJ.; Robineau, S.; Monier, S.; Goud, B.; 
Chardin, P.; Chavrier, P. : ARN03, a Sec7- domain guanine 
nucleotide exchange factor for ADP ribosylation factor 1, 
is invol. 

[6213] Further studies establishing the function and utilities of 
PSCD4 are found in John Hopkins OMIM database record 
ID 606514, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Presenilin 1 



(alzheimer disease 3) (PSEN1, Accession NP_015557.1) is 
another GAM47 target gene, herein designated TARGET 
GENE. PSEN1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by PSEN1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PSEN1 BINDING SITE, 
designated SEQ ID: 10827, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6214] Another function of GAM47 is therefore inhibition of Pre- 
senile 1 (alzheimer disease 3) (PSEN1, Accession 
NP_015557.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PSEN1. 

[6215] presenilin 1 (alzheimer disease 3) (PSEN1, Accession 

NP_000012.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. PSEN1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PSEN1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of PSEN1 
BINDING SITE, designated SEQ ID:10827, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6216] Another function of GAM47 is therefore inhibition of Pre- 
senilin 1 (alzheimer disease 3) (PSEN1, Accession 
NP_000012.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PSEN1. 

[6217] PTCRA (Accession NP.612153.1) is another GAM47 target 
gene, herein designated TARGET GENE. PTCRA BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by PTCRA, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PTCRA BIND- 
ING SITE, designated SEQ ID:10565, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6218] Another function of GAM47 is therefore inhibition of 

PTCRA (Accession NP_612153.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PTCRA. 



[6219] Parathyroid hormone-like hormone (PTHLH, Accession 

NP_002811.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. PTHLH BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PTHLH, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PTHLH BINDING SITE, designated 
SEQ ID:2062, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6220] Another function of GAM47 is therefore inhibition of 
Parathyroid hormone-like hormone (PTHLH, Accession 
NP_002811.1), a gene which plays a physiological role in 
lactation, possibly as a hormone for the mobilization and/ 
or transfer of calcium to the milk, and therefore is associ- 
ated with Humoral hypercalcemia of malignancy. Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of Humoral hypercalcemia of malignancy., and 
of other diseases and clinical conditions associated with 
PTHLH. 

[6221] The function of PTHLH has been established by previous 
studies. PTHRP is responsible for most cases of humoral 
hypercalcemia of malignancy. It mimics the actions of PTH 



because of its structural homology with PTH and its ability 
to bind to and signal via the PTH/PTHRP receptor in bone 
and kidney. PTHRP- (1- 36) appears to be one of several 
secretory forms of PTHRP. When this peptide was given 
intravenously (iv) to normal volunteers, it produced the 
same effects as PTH- (1- 34). To determine whether 
PTHRP- (1- 36) could be used subcutaneously (sc) in hu- 
mans as a diagnostic reagent to study differences be- 
tween HHM and hyperparathyroidism, Henry et al. (1997) 
examined whether sc PTHRP- (1- 36) could affect mineral 
homeostasis. PTHRP- (1- 36) given sc produced increases 
in circulating PTHRP- (1- 36), reductions in serum phos- 
phorus and the renal phosphorus threshold, increments in 
fractional calcium excretion and nephrogenous cAMP ex- 
cretion, and increases in plasma 1,25- dihydroxyvitamin 
D. The authors concluded that it is feasible to use PTHRP- 
(1- 36) in studies of HHM and hyperparathyroidism. 
[6222] Animal model experiments lend further support to the 
function of PTHLH. Philbrick et al. (1998) found that 
whereas PTHRP knockout mice die at birth with a chon- 
drodystrophy phenotype, replacement of PTHRP expres- 
sion in the chondrocytes of these knockout mice using a 
procollagen II- driven transgene resulted in the correction 



of the lethal skeletal abnormalities and generated animals 
that were effectively PTHRP- null in all sites other than 
cartilage. These rescued PTHRP knockout mice survived to 
at least 6 months of age but were small in stature and 
displayed a number of developmental defects, including 
cranial chondrodystrophy and a failure of tooth eruption. 
Teeth appeared to develop normally but became trapped 
by the surrounding bone and underwent progressive im- 
paction. Localization of PTHRP mRNA during normal tooth 
development by in situ hybridization showed increasing 
levels of expression in the enamel epithelium before the 
formation of the eruption pathway. The type 1 PTH/PTHRP 
receptor is expressed in both the adjacent dental mes- 
enchyme and in alveolar bone. The replacement of PTHRP 
expression in the enamel epithelium with a keratin 14- 
driven transgene corrected the defect in bone resorption 
and restored the normal program of tooth eruption. 
PTHRP therefore represents an essential signal in the for- 
mation of the eruption pathway. 
t 6223 ] It is appreciated that the abovementioned animal model 
for PTHLH is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 



[6224] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6225] Philbrick, W. M.; Dreyer, B. E.; Nakchbandi, I. A.; Karaplis, 
A. C. : Parathyroid hormone- related protein is required 
for tooth eruption. Proc. Nat. Acad. Sci. 95: 11846- 
11851, 1998. ; and 

[6226] strewler, G. J. : The physiology of parathyroid hormone- 
related protein. New Eng. J. Med. 342: 177- 185, 2000. 

[6227] Further studies establishing the function and utilities of 
PTHLH are found in John Hopkins OMIM database record 
ID 168470, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Protein tyro- 
sine phosphatase type iva, member 3 (PTP4A3, Accession 
NP_116000.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. PTP4A3 BINDING SITE1 and PTP4A3 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
PTP4A3, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PTP4A3 BINDING SITE1 and PTP4A3 
BINDING SITE2, designated SEQ ID:12368 and SEQ 



ID: 16927 respectively, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6228] Another function of GAM47 is therefore inhibition of Pro- 
tein tyrosine phosphatase type iva, member 3 (PTP4A3, 
Accession NP_116000.1) .Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PTP4A3. 

[6229] Protein tyrosine phosphatase type iva, member 3 (PTP4A3, 
Accession NP_009010.2) is another GAM47 target gene, 
herein designated TARGET GENE. PTP4A3 BINDING SITE1 
and PTP4A3 BINDING SITE2 are target binding sites found 
in untranslated regions of multiple transcripts of mRNA 
encoded by PTP4A3, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PTP4A3 BINDING SITE1 and 
PTP4A3 BINDING SITE2, designated SEQ ID: 16927 and SEQ 
ID: 12368 respectively, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6230] Another function of GAM47 is therefore inhibition of Pro- 
tein tyrosine phosphatase type iva, member 3 (PTP4A3, 



Accession NP_009010.2) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PTP4A3. 

[6231] Poliovirus receptor (PVR, Accession NP.006496.2) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. PVR BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PVR, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of PVR BINDING SITE, designated SEQ ID: 12007, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[6232] Another function of GAM47 is therefore inhibition of Po- 
liovirus receptor (PVR, Accession NP.006496.2), a gene 
which is a poliovirus receptor and therefore may be asso- 
ciated with Poliomyelitis. Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of Po- 
liomyelitis, and of other diseases and clinical conditions 
associated with PVR. 

[6233] The function of PVR has been established by previous 
studies. Primates are susceptible to poliomyelitis infec- 
tion, but rodents are not; furthermore, human cells but 



not rodent cells are killed by poliovirus in vitro. Suscepti- 
bility to poliovirus is a function of the presence or ab- 
sence of a cellular receptor to which the virus binds as the 
first step in poliovirus replication. Mendelsohn et al. 
(1986) succeeded in transforming a human poliovirus re- 
ceptor gene into mouse L cells which are ordinarily resis- 
tant to poliovirus infection because they do not bear a po- 
liovirus receptor. Monoclonal antibody directed against 
the HeLa cell poliovirus receptor site was used in rosette 
assays to identify poliovirus- sensitive transformants. In a 
study of human- mouse hybrids, Miller et al. (1974) 
showed that chromosome 19 is correlated with suscepti- 
bility to poliovirus. Siddique et al. (1985) regionalized the 
PVS gene to 19ql3- qter. By the study of rodent/human 
hybrid cell lines carrying 4 different regions of human 
chromosome 19, Siddique et al. (1988) demonstrated that 
the typical cytopathic effects of poliovirus infection were 
observed only when the region 19ql2- ql3.2 was con- 
tained as the smallest region of overlap. The same region 
contains the gene for myotonic dystrophy (OMIM Ref. No. 
160900). The PVS gene is also of interest in connection 
with inherited motor neuron diseases because it encodes 
a cell- surface receptor expressed on motor neurons. 



Shepley et al. (1988) prepared a monoclonal antibody that 
identified a 100- kD membrane protein in HeLa cells and 
in human spinal cord involved in poliovirus attachment. 
They showed that the antigen identified by the mono- 
clonal antibody was associated with the presence of hu- 
man chromosome 19 in human- mouse hybrid cell lines. 
The monoclonal antibodies stained neurons in the reticu- 
lar formation and clusters of brain stem neurons, consis- 
tent with the known pattern of damage caused by po- 
liovirus infection in the brain stem. Furthermore, it re- 
acted with human peripheral mononuclear cells, consis- 
tent with the known replication of poliovirus in Peyer 
patches and tonsils. Schonk et al. (1990) assigned the PVS 
gene to 19ql3.2 by hybridization studies using a panel of 
somatic cell hybrids with subchromosomal segments of 
19q. By fluorescence in situ hybridization, Trask et al. 
(1993) assigned the PVS gene to 19ql3.2- ql3.3. Seldin 
et al. (1991) mapped the homologous gene in the mouse 
to chromosome 9. 

[6234] 

[6235] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[6236] Mendelsohn, C; Johnson, B.; Lionetti, K. A.; Nobis, P.; 

Wimmer, E.; Racaniello, V. R. : Transformation of a human 
poliovirus receptor gene into mouse cells. Proc. Nat. Acad. 
Sci. 83: 7845- 7849, 1986. ; and 

[6237] seldin, M. F.; Saunders, A. M.; Rochelle, J. M.; Howard, T. 
A. : A proximal mouse chromosome 9 linkage map that 
further defines linkage groups homologous with segments 
of human chromosom. 

[6238] Further studies establishing the function and utilities of 
PVR are found in John Hopkins OMIM database record ID 
173850, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Paxillin (PXN, Acces- 
sion NP_002850.1) is another CAM47 target gene, herein 
designated TARGET GENE. PXN BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PXN, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PXN BINDING SITE, designated 
SEQ ID:11342, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6239] Another function of GAM47 is therefore inhibition of Pax- 
illin (PXN, Accession NP_002850.1), a gene which may be 



involved in p53- dependent apoptosis and therefore may 
be associated with Cancer. Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of Cancer, 
and of other diseases and clinical conditions associated 
with PXN. 

[6240] The function of PXN has been established by previous 

studies. Drosophila peroxidasin is an extracellular matrix- 
associated peroxidase. It is expressed exclusively in 
hemocytes derived from head mesoderm at a very early 
stage of differentiation. Peroxidasin exists as a ho- 
motrimer with a unique hybrid structure that combines an 
enzymatically functional peroxidase domain with motifs 
that are typically found in extracellular matrix- associated 
proteins. It is a secreted protein that contains a secretory 
recognition sequence at its N terminus. Peroxidasin cat- 
alyzes hydrogen peroxide- driven radioiodination, oxida- 
tions, and the formation of dityrosine in vitro. It is also 
thought to function in extracellular matrix consolidation, 
phagocytosis, and defense. By sequencing random cDNAs 
corresponding to relatively long transcripts from the hu- 
man immature myeloid cell line KG- 1, Nagase et al. 
(1996) identified a cDNA, which they called KIAA0230, 
that encodes PRG2. The cDNA represents at least 90% of 



the full- length PRG2 transcript; however, since it lacks an 
inframe stop codon upstream of the first ATG, it may be 
missing 5- prime coding sequence. The 1,496- amino 
acid PRG2 protein deduced from the cDNA sequence con- 
tains predicted transmembrane domains. PRG2 shares 
38% amino acid sequence identity with Drosophila peroxi- 
dase across 1,412 amino acids. Northern blot analysis of 
human tissues showed PRG2 expression at higher levels in 
heart, lung, ovary, and placenta, and lower levels in liver, 
small intestine, colon, pancreas, spleen, kidney, thymus, 
skeletal muscle, testis, and prostate; PRG2 expression was 
not detected in brain or peripheral blood leukocytes. 

[6241] 

[6242] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6243] Horikoshi, N.; Cong, J.; Kley, N.; Shenk, T. : Isolation of 
differentially expressed cDNAs from p53- dependent 
apoptotic cells: activation of the human homologue of the 
Drosophila peroxidasin gene. Biochem. Biophys. Res. 
Commun. 261: 864- 869, 1999. ; and 

[6244] Nagase, T.; Seki, N.; Ishikawa, K.; Ohira, M.; Kawarabayasi, 
Y.; Ohara, O.; Tanaka, A.; Kotani, H.; Miyajima, N.; No- 



mura, N. : Prediction of the coding sequences of unidenti- 
fied human g. 

[6245] Further studies establishing the function and utilities of 
PXN are found in John Hopkins OMIM database record ID 
602505, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. RA-GEF-2 
(Accession NP_057424.1) is another GAM47 target gene, 
herein designated TARGET GENE. RA-GEF-2 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by RA-GEF-2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of RA-GEF-2 
BINDING SITE, designated SEQ ID:16978, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6246] Another function of GAM47 is therefore inhibition of RA- 
GEF-2 (Accession NP_057424.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RA- 
GEF-2. 

t 6247 ] Ran binding protein 3 (RANBP3, Accession NP_015560.1) 
is another GAM47 target gene, herein designated TARGET 



GENE. RANBP3 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by RANBP3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RANBP3 BINDING 
SITE, designated SEQ ID: 1057, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[6248] Another function of GAM47 is therefore inhibition of Ran 
binding protein 3 (RANBP3, Accession NP.015560.1) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with RANBP3. 

[6249] R na binding motif protein 8a (RBM8A, Accession 

NP_005096.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. RBM8A BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RBM8A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RBM8A BINDING SITE, designated 
SEQ ID:6484, to the nucleotide sequence of GAM47 RNA, 



herein designated GAM RNA, also designated SEQ ID:269. 
[6250] Another function of GAM47 is therefore inhibition of Rna 
binding motif protein 8a (RBM8A, Accession 
NP_005096.1), a gene which involves in the pathway of 
gene expression postsplicing nuclear preexport mRNPs, 
and newly exported cytoplasmic mRNPs. Accordingly, util- 
ities of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
RBM8A. 

[6251] The function of RBM8A has been established by previous 
studies. Mago nashi (MAGOH; 602603), meaning grand- 
childless, is the homolog of a Drosophila protein required 
for normal germ plasm development in fly embryos. By 
performing a yeast 2- hybrid screen on a fetal brain cDNA 
library with MAGOH as the bait, Zhao et al. (2000) recov- 
ered a cDNA encoding RBM8. The 173- amino acid RBM8 
protein is more than 93% identical to the mouse and ze- 
brafish sequences, and the mouse differences are all ac- 
counted for by an 11- amino acid N- terminal insertion 
and another single- residue insertion in the mouse se- 
quence. Exchange partner and GST pull- down assays 
confirmed the MAGOH- RBM8 interaction and showed that 
RBM8 is expressed as a 26- kD protein, slightly larger 



than the predicted mass of 23 kD. Northern blot analysis 
detected a major RBM8 transcript of less than 1.0 kb in all 
tissues tested, with weakest expression in pancreas and 
brain. By searching an EST database for homologs of the 
gonadotropin- releasing hormone receptor (GNRHR; 
138850), followed by 5- prime RACE on a skeletal muscle 
cDNA library, Conklin et al. (2000) identified a cDNA en- 
coding RBM8. Northern blot analysis detected a major 
0.9- kb transcript in all tissues tested. Sequence analysis 
of the 174- amino acid protein predicted an RNA- binding 
domain, which is composed of 2 amphipathic alpha he- 
lices packed against a 4- stranded beta sheet, and a C- 
terminal arg- rich segment. 

[6252] 

[6253] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6254] conklin, D. C; Rixon, M. W.; Kuestner, R. E.; Maurer, M. F.; 
Whitmore, T. E.; Millar, R. P. : Cloning and gene expres- 
sion of a novel human ribonucleoprotein. Biochim. Bio- 
phys. Acta 1492: 465- 469, 2000. ; and 

[6255] Z hao, X.- F.; Nowak, N. J.; Shows, T. B.; Apian, P. D. : 

MAGOH interacts with a novel RNA- binding protein. Ge- 



nomics 63: 145- 148, 2000. 
[6256] Further studies establishing the function and utilities of 
RBM8A are found in John Hopkins OMIM database record 
ID 605313, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence.Arginine-glutamic acid dipeptide (re) repeats (RERE, 
Accession NP.036234.2) is another GAM47 target gene, 
herein designated TARGET GENE. RERE BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by RERE, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RERE BINDING SITE, 
designated SEQ ID: 12774, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6257] Another function of GAM47 is therefore inhibition of Argi- 
nine-glutamic acid dipeptide (re) repeats (RERE, Accession 
NP_036234.2), a gene which binds DRPLA and locates in 
the nucleus and therefore may be associated with Denta- 
torubral- pallidoluysian atrophy. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
Dentatorubral- pallidoluysian atrophy, and of other dis- 



eases and clinical conditions associated with RERE. 
[6258] The function of RERE has been established by previous 
studies. Northern blot analysis detected 2 RERE tran- 
scripts: one of 9 kb, expressed exclusively in pancreas 
and testis; and one of 7 kb, expressed most strongly in 
skeletal muscle with weaker expression in other tissues 
tested, including brain. The RERE protein migrated at an 
apparent molecular weight of 212 kD in SDS- PAGE. An 
RERE fusion protein localized predominantly in the nu- 
cleus. Immunoprecipitation and in vitro binding assays 
demonstrated that the DRPLA and RERE proteins bind each 
other, which is facilitated by one of the RE repeats, and 
that extension of the DRPLA polyglutamine tract enhances 
the binding. Moreover, when RERE is overexpressed, the 
distribution of endogenous DRPLA protein alters from a 
diffuse to a speckled pattern in the nucleus so as to colo- 
calize with RERE. More RERE protein is recruited into nu- 
clear aggregates of the DRPLA protein with extended 
polyglutamine than into those of pure polyglutamine. The 
authors suggested a function for the DRPLA protein in the 
nucleus and the RE repeat in the protein- protein interac- 
tion. By study of a YAC spanning a translocation/duplica- 
tion breakpoint within the minimally defined loss of het- 



erozygosity region at lp36.2- p36.1 in a neuroblastoma 
cell line, Amler et al. (2000) identified the RERE gene, 
which they designated DNB1/ARP (deleted in neuroblas- 
toma- 1/atrophin- related protein). 

[6259] 

[6260] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6261] Amler, L. C; Bauer, A.; Corvi, R.; Dihlmann, S.; Praml, C; 
Cavenee, W. K.; Schwab, M.; Hampton, G. M. : Identifica- 
tion and characterization of novel genes located at the 
t(l;15)(p36.2;q24) translocation breakpoint in the neu- 
roblastoma cell line NGP. Genomics 64: 195- 202, 2000. ; 
and 

[6262] Yanagisawa, H.; Bundo, M.; Miyashita, T.; Okamura- Oho, 
Y.; Tadokoro, K.; Tokunaga, K.; Yamada, M. : Protein 
binding of a DRPLA family through arginine- glutamic acid 
dipeptide repeats is. 

[6263] Further studies establishing the function and utilities of 
RERE are found in John Hopkins OMIM database record ID 
605226, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Rel-silencing tran- 
scription factor (REST, Accession NP_005603.2) is another 



GAM47 target gene, herein designated TARGET GENE. 
REST BINDING SITE is a target binding site found in the 5 x 
untranslated region of mRNA encoded by REST, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
REST BINDING SITE, designated SEQ ID: 13891, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[6264] Another function of GAM47 is therefore inhibition of 
Rel-silencing transcription factor (REST, Accession 
NP.005603.2), a gene which may function as a master 
negative- regulator of neurogenesis. Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with REST. 

[6265] The function of REST has been established by previous 

studies. Palm et al. (1999) identified several REST variants 
that arise from alternative splicing of an exon that they 
designated exon N. The splice variants produce insertions 
that generate in- frame stop codons and encode trun- 
cated proteins with an N- terminal repressor domain and 
weakened DNA- binding activity. The expression levels of 
these variants differ in human neuroblastoma and glial 



cells. 

[6266] Animal model experiments lend further support to the 
function of REST. Chen et al. (1998) disrupted the Rest 
gene in mice by gene targeting in mouse embryonic stem 
cells. As a result, derepression of neuron- specific tubulin 
(OMIM Ref. No. 602529) in a subset of nonneural tissues 
resulted and embryonic lethality ensued. 

[6267] | t j S appreciated that the abovementioned animal model 
for REST is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6268] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6269] Palm, K.; Metsis, M.; Timmusk, T. : Neuron- specific splic- 
ing of zinc finger transcription factor REST/NRSF/XBR is 
frequent in neuroblastomas and conserved in human, 
mouse and rat. Molec. Brain Res. 72: 30- 39, 1999. ; and 

[6270] chen, Z.- F.; Paquette, A. J.; Anderson, D. J. : NRSF/REST is 
required in vivo for repression of multiple neuronal target 
genes during embryogenesis. Nature Genet. 20: 136- 
142, 1998. 

[6271] Further studies establishing the function and utilities of 



REST are found in John Hopkins OMIM database record ID 
600571, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Ret proto-oncogene 
(multiple endocrine neoplasia and medullary thyroid car- 
cinoma 1, hirschsprung disease) (RET, Accession 
NP_065681.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. RET BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of multiple 
transcripts of mRNA encoded by RET, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of RET BINDING 
SITE, designated SEQ ID: 12696, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 
[6272] Another function of GAM47 is therefore inhibition of Ret 
proto-oncogene (multiple endocrine neoplasia and 
medullary thyroid carcinoma 1, hirschsprung disease) 
(RET, Accession NP_065681.1), a gene which transduces 
signals for cell growth and differentiation, and therefore 
may be associated with Multiple endocrine neoplasia. Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of Multiple endocrine neoplasia, and of 



other diseases and clinical conditions associated with RET. 
[6273] The function of RET has been established by previous 

studies. Using the approach of SSCP analysis established 
for all 20 exons of the RET gene, Seri et al. (1997) identi- 
fied 7 additional mutations among 39 sporadic and famil- 
ial cases of Hirschsprung disease (detection rate 18%). 
They considered that the relatively low efficiency of de- 
tecting mutations of RET in Hirschsprung patients cannot 
be accounted for by genetic heterogeneity, which is not 
supported by the results of linkage analysis in pedigrees 
analyzed to date. Almost 74% of the point mutations in 
their series, as well as in other patient series, were identi- 
fied among long- segment patients, who represented only 
25% of the patient population. Seri et al. (1997) found a 
C620R substitution in a patient affected with total colonic 
aganglionosis; the same mutation had been found in 
medullary thyroid carcinoma. An R313Q mutation 
(164761.0026) was identified in homozygous state in a 
child born of consanguineous parents and was associated 
with the most severe Hirschsprung phenotype, namely, a 
total colonic aganglionosis with small bowel involvement. 
Eng (1996) reviewed the role of the RET protooncogene in 
multiple endocrine neoplasia type II and in Hirschsprung 



disease. Hoppener and Lips (1996) also reviewed RET 
gene mutations from the point of view of the molecular 
biology and the clinical aspects. Eng and Mulligan (1997) 
tabulated mutations of the RET gene in MEN2, the related 
sporadic tumors medullary thyroid carcinoma and 
pheochromocytoma, and familial and sporadic 
Hirschsprung disease. Germline mutations in 1 of 8 
codons within RET cause the 3 subtypes of MEN2, namely, 
MEN2A, MEN2B, and familial medullary thyroid carcinoma. 
They stated that a somatic M918T mutation 
(164761.0013) accounts for the largest proportion of RET 
mutations detected in medullary thyroid carcinomas, most 
series showing a 30% to 50% range. It appeared that 
pheochromocytomas have a wider range of RET muta- 
tions. In contrast to MEN2, approximately 25% of patients 
with Hirschsprung disease have germline mutations scat- 
tered throughout the length of RET. 

[6274] 

[6275] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6276] seri, M.; Yin, L; Barone, A.; Bolino, A.; Celli, I.; Bocciardi, 
R.; Pasini, B.; Ceccherini, I.; Lerone, M.; Kristoffersson, U.; 



Larsson, L. T.; Casasa, J. M.; Cass, D. T.; Abramowicz, M. 
J.; Vanderwinden, J.- M.; Kravcenkiene, I.; Baric, I.; Silengo, 
M.; Martucciello, C; Romeo, G. : Frequency of RET muta- 
tions in long- and short- segment Hirschsprung disease. 
Hum. Mutat. 9: 243- 249, 1997. ; and 
[6277] Hoppener, J. W. M.; Lips, C. J. M. : RET receptor tyrosine 

kinase gene mutations: molecular biological, physiological 
and clinical aspects. Europ. J. Clin. Invest. 26: 613- 624, 
1996. 

[6278] Further studies establishing the function and utilities of 
RET are found in John Hopkins OMIM database record ID 
164761, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Ret proto-oncogene 
(multiple endocrine neoplasia and medullary thyroid car- 
cinoma 1, hirschsprung disease) (RET, Accession 
NP_000314.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. RET BINDING SITE is a target bind- 
ing site found in the 3 X untranslated region of multiple 
transcripts of mRNA encoded by RET, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of RET BINDING 
SITE, designated SEQ ID: 12696, to the nucleotide se- 



quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6279] Another function of GAM47 is therefore inhibition of Ret 
proto-oncogene (multiple endocrine neoplasia and 
medullary thyroid carcinoma 1, hirschsprung disease) 
(RET, Accession NP_000314.1), a gene which transduces 
signals for cell growth and differentiation, and therefore 
may be associated with Multiple endocrine neoplasia. Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of Multiple endocrine neoplasia, and of 
other diseases and clinical conditions associated with RET. 

[6280] The function of RET has been established by previous 

studies. Using the approach of SSCP analysis established 
for all 20 exons of the RET gene, Seri et al. (1997) identi- 
fied 7 additional mutations among 39 sporadic and famil- 
ial cases of Hirschsprung disease (detection rate 18%). 
They considered that the relatively low efficiency of de- 
tecting mutations of RET in Hirschsprung patients cannot 
be accounted for by genetic heterogeneity, which is not 
supported by the results of linkage analysis in pedigrees 
analyzed to date. Almost 74% of the point mutations in 
their series, as well as in other patient series, were identi- 
fied among long- segment patients, who represented only 



25% of the patient population. Seri et al. (1997) found a 
C620R substitution in a patient affected with total colonic 
aganglionosis; the same mutation had been found in 
medullary thyroid carcinoma. An R313Q mutation 
(164761.0026) was identified in homozygous state in a 
child born of consanguineous parents and was associated 
with the most severe Hirschsprung phenotype, namely, a 
total colonic aganglionosis with small bowel involvement. 
Eng (1996) reviewed the role of the RET protooncogene in 
multiple endocrine neoplasia type II and in Hirschsprung 
disease. Hoppener and Lips (1996) also reviewed RET 
gene mutations from the point of view of the molecular 
biology and the clinical aspects. Eng and Mulligan (1997) 
tabulated mutations of the RET gene in MEN2, the related 
sporadic tumors medullary thyroid carcinoma and 
pheochromocytoma, and familial and sporadic 
Hirschsprung disease. Germline mutations in 1 of 8 
codons within RET cause the 3 subtypes of MEN2, namely, 
MEN2A, MEN2B, and familial medullary thyroid carcinoma. 
They stated that a somatic M918T mutation 
(164761.0013) accounts for the largest proportion of RET 
mutations detected in medullary thyroid carcinomas, most 
series showing a 30% to 50% range. It appeared that 



pheochromocytomas have a wider range of RET muta- 
tions. In contrast to MEN2, approximately 25% of patients 
with Hirschsprung disease have germline mutations scat- 
tered throughout the length of RET. 

[6281] 

[6282] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6283] seri, M.; Yin, L; Barone, A.; Bolino, A.; Celli, I.; Bocciardi, 
R.; Pasini, B.; Ceccherini, I.; Lerone, M.; Kristoffersson, U.; 
Larsson, L. T.; Casasa, J. M.; Cass, D. T.; Abramowicz, M. 
J.; Vanderwinden, J.- M.; Kravcenkiene, I.; Baric, I.; Silengo, 
M.; Martucciello, C; Romeo, G. : Frequency of RET muta- 
tions in long- and short- segment Hirschsprung disease. 
Hum. Mutat. 9: 243- 249, 1997. ; and 

[6284] Hoppener, J. W. M.; Lips, C. J. M. : RET receptor tyrosine 

kinase gene mutations: molecular biological, physiological 
and clinical aspects. Europ. J. Clin. Invest. 26: 613- 624, 
1996. 

[6285] Further studies establishing the function and utilities of 
RET are found in John Hopkins OMIM database record ID 
164761, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Ret proto-oncogene 



(multiple endocrine neoplasia and medullary thyroid car- 
cinoma 1, Hirschsprung disease) (RET, Accession 
NP_066124.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. RET BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of multiple 
transcripts of mRNA encoded by RET, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of RET BINDING 
SITE, designated SEQ ID: 12696, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6286] Another function of GAM47 is therefore inhibition of Ret 
proto-oncogene (multiple endocrine neoplasia and 
medullary thyroid carcinoma 1, hirschsprung disease) 
(RET, Accession NP_066124.1), a gene which transduces 
signals for cell growth and differentiation, and therefore 
may be associated with Multiple endocrine neoplasia. Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of Multiple endocrine neoplasia, and of 
other diseases and clinical conditions associated with RET. 

[6287] The function of RET has been established by previous 

studies. Using the approach of SSCP analysis established 



for all 20 exons of the RET gene, Seri et al. (1997) identi- 
fied 7 additional mutations among 39 sporadic and famil- 
ial cases of Hirschsprung disease (detection rate 18%). 
They considered that the relatively low efficiency of de- 
tecting mutations of RET in Hirschsprung patients cannot 
be accounted for by genetic heterogeneity, which is not 
supported by the results of linkage analysis in pedigrees 
analyzed to date. Almost 74% of the point mutations in 
their series, as well as in other patient series, were identi- 
fied among long- segment patients, who represented only 
25% of the patient population. Seri et al. (1997) found a 
C620R substitution in a patient affected with total colonic 
aganglionosis; the same mutation had been found in 
medullary thyroid carcinoma. An R313Q mutation 
(164761.0026) was identified in homozygous state in a 
child born of consanguineous parents and was associated 
with the most severe Hirschsprung phenotype, namely, a 
total colonic aganglionosis with small bowel involvement. 
Eng (1996) reviewed the role of the RET protooncogene in 
multiple endocrine neoplasia type II and in Hirschsprung 
disease. Hoppener and Lips (1996) also reviewed RET 
gene mutations from the point of view of the molecular 
biology and the clinical aspects. Eng and Mulligan (1997) 



tabulated mutations of the RET gene in MEN2, the related 
sporadic tumors medullary thyroid carcinoma and 
pheochromocytoma, and familial and sporadic 
Hirschsprung disease. Germline mutations in 1 of 8 
codons within RET cause the 3 subtypes of MEN2, namely, 
MEN2A, MEN2B, and familial medullary thyroid carcinoma. 
They stated that a somatic M918T mutation 
(164761.0013) accounts for the largest proportion of RET 
mutations detected in medullary thyroid carcinomas, most 
series showing a 30% to 50% range. It appeared that 
pheochromocytomas have a wider range of RET muta- 
tions. In contrast to MEN2, approximately 25% of patients 
with Hirschsprung disease have germline mutations scat- 
tered throughout the length of RET. 

[6288] 

[6289] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6290] seri, M.; Yin, L; Barone, A.; Bolino, A.; Celli, I.; Bocciardi, 
R.; Pasini, B.; Ceccherini, I.; Lerone, M.; Kristoffersson, U.; 
Larsson, L. T.; Casasa, J. M.; Cass, D. T.; Abramowicz, M. 
J.; Vanderwinden, J.- M.; Kravcenkiene, I.; Baric, I.; Silengo, 
M.; Martucciello, C; Romeo, G. : Frequency of RET muta- 



tions in long- and short- segment Hirschsprung disease. 
Hum. Mutat. 9: 243- 249, 1997. ; and 
[6291] Hoppener, J. W. M.; Lips, C. J. M. : RET receptor tyrosine 

kinase gene mutations: molecular biological, physiological 
and clinical aspects. Europ.J. Clin. Invest. 26: 613- 624, 
1996. 

[6292] Further studies establishing the function and utilities of 
RET are found in John Hopkins OMIM database record ID 
164761, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. SCRG1 (Accession 
NP_009212.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. SCRG1 BINDING SITE is a target 
binding site found in the 5 N untranslated region of mRNA 
encoded by SCRG1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SCRG1 BINDING SITE, designated 
SEQ ID: 18361, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6293] Another function of GAM47 is therefore inhibition of 

SCRG1 (Accession NP_009212.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCRG1. 



t 6294 ] Syndecan 1 (SDC1, Accession NP_002988.3) is another 
GAM47 target gene, herein designated TARGET GENE. 
SDC1 BINDING SITE1 and SDC1 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by SDC1, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SDC1 BINDING SITE1 and SDC1 
BINDING SITE2, designated SEQ ID:8422 and SEQ ID:6892 
respectively, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6295] Another function of GAM47 is therefore inhibition of Syn- 
decan 1 (SDC1, Accession NP.002988.3), a gene which 
mediates cell behaviors like cell adhesion, action of 
growth factors. Accordingly, utilities of GAM47 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SDC1. 

[6296] The function of SDC1 has been established by previous 
studies. Sanderson et al. (1989) showed that Sdcl is ex- 
pressed in mouse only when and where B lymphocytes as- 
sociate with extracellular matrix, namely as B- cell pre- 
cursors in bone marrow and as immobilized plasma cells 
in interstitial matrices. Expression is lost immediately be- 



fore maturation and release of B lymphocytes into the cir- 
culation and is absent on circulating and mature periph- 
eral B lymphocytes. SDC1 is reexpressed on differentiated 
plasma cells and is a marker for cells secreting im- 
munoglobulin. By probing a breast epithelial cell line 
cDNA library with mouse syndecan probes, Mali et al. 
(1990) obtained a cDNA encoding human SDC1. Sequence 
analysis predicted that the 310- amino acid human pro- 
tein is 77% identical to the mouse sequence. SDC1 has an 
ectodomain, a 25- residue transmembrane domain, and a 
34- residue cytoplasmic domain, which are 70%, 96%, and 
100% identical to those of the mouse protein, respectively. 
The ectodomain is preceded by an N- terminal signal 
peptide and contains 5 potential glycosaminoglycan- at- 
tachment sites, 1 potential N- glycosylation site, and a 
dibasic lys- arg cleavage site adjacent to the transmem- 
brane domain. Northern blot analysis revealed expression 
of 2.6- and 3.4- kb SDC1 transcripts in mammary epithe- 
lial and carcinoma cells and in fetal skin; a 4.5- kb tran- 
script was detected in brain. 
[6297] Animal model experiments lend further support to the 
function of SDC1. Reizes et al. (2001) found that trans- 
genic expression in the hypothalamus of Sdcl produced 



mice with hyperphagia and maturity- onset obesity re- 
sembling mice with reduced action of alpha- melanocyte- 
stimulating hormone (alpha- MSH; OMIM Ref. No. 
155555). Via their heparan sulfate chains, syndecans po- 
tentiate the action of agouti- related protein (OMIM Ref. 
No. 602311) and agouti signaling protein (OMIM Ref. No. 
600201), endogenous inhibitors of alpha- MSH. In wild- 
type mice, Sdc3 (OMIM Ref. No. 186357), the predomi- 
nantly neural syndecan, was expressed in hypothalamic 
regions that control energy balance. Food deprivation in- 
creased hypothalamic Sdc3 levels several- fold. Sdc3 null 
mice, which otherwise appeared normal, responded to 
food deprivation with markedly reduced reflex hyperpha- 
gia. Reizes et al. (2001) proposed that oscillation of hy- 
pothalamic SDC3 levels physiologically modulates feeding 
behavior. 

[6298] it is appreciated that the abovementioned animal model 
for SDC1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6299] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[6300] Alexander, C. M.; Reichsman, F.; Hinkes, M. T.; Lincecum, 
J.; Becker, K. A.; Cumberledge, S.; Bernfield, M. : Synde- 
can- 1 is required forWnt- 1- induced mammary tumori- 
genesis in mice. Nature Genet. 25: 329- 332, 2000. ; and 

[6301] Mali, M.; Jaakkola, P.; Arvilommi, A.- M.; Jalkanen, M. : Se- 
quence of human syndecan indicates a novel gene family 
of integral membrane proteoglycans. J. Biol. Chem. 265: 
6884- 6889, 199. 

[6302] Further studies establishing the function and utilities of 
SDC1 are found in John Hopkins OMIM database record ID 
186355, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. SDS3 (Accession 
XP.045014.1) is another CAM47 target gene, herein des- 
ignated TARGET GENE. SDS3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SDS3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SDS3 BINDING SITE, designated 
SEQ ID:5572, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6303] Another function of GAM47 is therefore inhibition of SDS3 
(Accession XP_045014.1) . Accordingly, utilities of GAM47 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SDS3. 

[6304] SEC15B (Accession XP.039570.3) is another GAM47 target 
gene, herein designated TARGET GENE. SEC15B BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SEC15B, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SEC15B BIND- 
ING SITE, designated SEQ ID:6612, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6305] Another function of GAM47 is therefore inhibition of 

SEC15B (Accession XP_039570.3) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEC15B. 

[6306] SEC61A1 (Accession NP_037468.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. SEC61A1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SEC61A1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



SEC61A1 BINDING SITE, designated SEQ ID:13837, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6307] Another function of GAM47 is therefore inhibition of 

SEC61A1 (Accession NP.037468.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEC61A1. 

[6308] Sema domain, immunoglobulin domain (ig), and gpi 

membrane anchor, (semaphorin) 7a (SEMA7A, Accession 
NP_003603.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. SEMA7A BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SEMA7A, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SEMA7A BINDING SITE, desig- 
nated SEQ ID: 17524, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6309] Another function of GAM47 is therefore inhibition of Sema 
domain, immunoglobulin domain (ig), and gpi membrane 
anchor, (semaphorin) 7a (SEMA7A, Accession 
NP_003603.1) . Accordingly, utilities of GAM47 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEMA7A. 

[6310] Secreted frizzled-related protein 2 (SFRP2, Accession 

XP_050625.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. SFRP2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SFRP2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SFRP2 BINDING SITE, designated 
SEQ ID: 14061, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[631 1] Another function of GAM47 is therefore inhibition of Se- 
creted frizzled-related protein 2 (SFRP2, Accession 
XP_050625.1), a gene which receptor for wnt proteins that 
may modulate Wnt protein function and retinal cell polar- 
ization. Accordingly, utilities of GAM47 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with SFRP2. 

[6312] The function of SFRP2 has been established by previous 
studies. Melkonyan et al. (1997) isolated cDNAs encoding 
the related human proteins SARP1 (secreted apoptosis- 
related protein- 1), SARP2 (SFRP1; 604156) and SARP3 



(SFRP5; 604158). Each of these proteins contains a signal 
peptide followed by an N- terminal cysteine- rich region 
(CRD) homologous to the extracellular CRD of frizzled- 
like proteins. The partial human SARP1 cDNA encodes a 
polypeptide that is 95% identical to mouse Sarpl. When 
expressed in a breast adenocarcinoma cell line, mouse 
SARP1 and human SARP2 exhibited opposite effects on 
cell sensitivity to proapoptotic stimuli. Whereas cells with 
SARP1 had higher resistance, cells expressing SARP2 were 
sensitized to apoptosis induced by tumor necrosis factor 
(OMIM Ref. No. 191160) and ceramide. Expression of 
SARP1 or SARP2 modified the intracellular levels of beta- 
catenin (OMIM Ref. No. 116806), an indicator of Wnt- 
frizzled protein interaction and signal transduction, sug- 
gesting that SARPs interfere with the Wnt- frizzled signal- 
ing pathway. Northern blot analysis revealed that the SARP 
genes have distinct expression patterns. SARP1 is ex- 
pressed as 2.2- and 1.3- kb transcripts in several human 
tissues, with the highest levels in colon and small intes- 
tine. Chang et al. (1999) reported that SARP1, or SFRP2, is 
highly and preferentially expressed in bovine retina 
throughout the inner nuclear layer. Within the retina, 
SARP3, or SFRP5, is specifically expressed in the retinal 



pigment epithelium (RPE), suggesting that photoreceptors 
are bathed by 2 complementary gradients of SFRP signal- 
ing molecules/modulators. The authors speculated that 
these putative inverse gradients of SFRP2 and SFRP5 might 
be involved in determining the polarity of photoreceptors 
and perhaps other cells in the retina. 

[6313] 

[6314] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6315] Melkonyan, H. S.; Chang, W. C; Shapiro, J. P.; Mahade- 
vappa, M.; Fitzpatrick, P. A.; Kiefer, M. C; Tomei, L. D.; 
Umansky, S. R. : SARPs: a family of secreted apoptosis- 
related proteins. Proc. Nat. Acad. Sci. 94: 13636- 13641, 
1997. ; and 

[6316] Chang, J. T.; Esumi, N.; Moore, K.; Li, Y.; Zhang, S.; Chew, 
C; Goodman, B.; Rattner, A.; Moody, S.; Stetten, C; Cam- 
pochiaro, P. A.; Zack, D.J. : Cloning and characterization 
of a secret. 

[6317] Further studies establishing the function and utilities of 

SFRP2 are found in John Hopkins OMIM database record ID 
604157, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Sideroflexin 1 



(SFXN1, Accession NP.073591.2) is another GAM47 target 
gene, herein designated TARGET GENE. SFXN1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SFXN1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SFXN1 BIND- 
ING SITE, designated SEQ ID:7501, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 
[6318] Another function of GAM47 is therefore inhibition of 

Sideroflexin 1 (SFXN1, Accession NP.073591.2) . Accord- 
ingly, utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SFXN1. 

[6319] Sh3-domain binding protein 2 (SH3BP2, Accession 

NP_003014.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. SH3BP2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SH3BP2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig.8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SH3BP2 BINDING SITE, desig- 



nated SEQ ID: 12033, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6320] Another function of GAM47 is therefore inhibition of 
Sh3-domain binding protein 2 (SH3BP2, Accession 
NP_003014.2) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SH3BP2. 

t 6321 ] Sh3-domain grb2-like endophilin b2 (SH3GLB2, Accession 
NP_064530.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. SH3GLB2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SH3GLB2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SH3GLB2 BINDING SITE, des- 
ignated SEQ ID: 19409, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6322] Another function of GAM47 is therefore inhibition of 

Sh3-domain grb2-like endophilin b2 (SH3GLB2, Accession 
NP_064530.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with SH3GLB2. 

[6323] split hand /foot malformation (ectrodactyly) type 3 

(SHFM3, Accession NP_071322.1) is another GAM47 target 
gene, herein designated TARGET GENE. SHFM3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SHFM3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SHFM3 BIND- 
ING SITE, designated SEQ ID:18245, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6324] Another function of GAM47 is therefore inhibition of Split 
hand /foot malformation (ectrodactyly) type 3 (SHFM3, Ac- 
cession NP_071322.1), a gene which probably binds to 
some phosphorylated proteins and promotes their degra- 
dation, and therefore may be associated with Split- hand/ 
split- foot malformation. Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of Split- 
hand/split- foot malformation, and of other diseases and 
clinical conditions associated with SHFM3. 

[6325] The function of SHFM3 has been established by previous 
studies. By 2- point linkage analysis in a large Turkish 



family with isolated SHFM, Ozen et al. (1999) mapped the 
disorder to 10q24 and narrowed the SHFM3 region from 9 
cM to an approximately 2- cM critical interval between 
genetic markers D10S1147 and D10S1240. In several in- 
stances they found a more severe phenotype in offspring 
of a mildly affected parent, suggesting anticipation. Data 
from this family, combined with those from 6 other pedi- 
grees mapped to 10q24, demonstrated biased transmis- 
sion of SHFM3 alleles from affected fathers to offspring. 
The degree of this segregation distortion was obvious in 
male offspring and was possibly of the same magnitude 
for female offspring. 
[6326] Animal model experiments lend further support to the 

function of SHFM3. Early outgrowth of the vertebrate em- 
bryonic limb requires signaling by the apical ectodermal 
ridge (AER) to the progress zone (PZ), which in response 
proliferates and lays down the pattern of the presumptive 
limb in a proximal to distal progression. Signals from the 
PZ maintain the AER until the anlagen for the distal pha- 
langes have been formed. The semidominant mouse mu- 
tant dactylaplasia (Dac) disrupts the maintenance of the 
AER, leading to truncation of distal structures of the de- 
veloping footplate, or autopod. Adult Dac homozygotes 



thus lack hands and feet except for malformed single dig- 
its, whereas heterozygotes lack phalanges of the 3 middle 
digits. Dac resembles the human split- hand/foot malfor- 
mation. The area of mapping of SHFM3 on 10q24 shows 
conservation of synteny with the Dac region on mouse 
chromosome 19; thus, SHFM3 may be due to disruption of 
the human homolog of Dac. Sidow et al. (1999) reported 
the positional cloning of Dac and showed that it belongs 
to the F- box/WD40 gene family, which encodes adaptors 
that target specific proteins for destruction by presenting 
them to the ubiquitination machinery. In connection with 
biochemical studies, this report demonstrated the impor- 
tance of this gene family in vertebrate embryonic devel- 
opment. Sidow et al. (1999) designated the product of the 
large gene found to be disrupted by the Dac mutations 
dactylin. Two different alleles of Dac were found to be due 
to insertions, a common mechanism of mutation in the 
mouse. 

t 6327 ] It is appreciated that the abovementioned animal model 

for SHFM3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6328] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6329] Qzen, R. S.; Baysal, B. E.; Devlin, B.; FarrJ. E.; Gorry, M.; 
Ehrlich, G. D.; Richard, C. W., Ill : Fine mapping of the 
split- hand/split- foot locus (SHFM3) at 10q24: evidence 
for anticipation and segregation distortion. Am. J. Hum. 
Genet. 64: 1646- 1654, 1999. ; and 

[6330] sidow, A.; Bulotsky, M. S.; Kerrebrock, A. W.; Birren, B. W.; 
Altshuler, D; Jaenisch, R.; Johnson, K. R.; Lander, E. S. : A 
novel member of the F- box/WD40 gene family, encoding 
dactyl in. 

[6331] Further studies establishing the function and utilities of 
SHFM3 are found in John Hopkins OMIM database record 
ID 600095, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. S-phase ki- 
nase-associated protein la (pl9a) (SKP1A, Accession 
NP.733779.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. SKP1A BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by SKP1A, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 



SKP1A BINDING SITE, designated SEQ ID:7175, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[6332] Another function of GAM47 is therefore inhibition of S- 

phase kinase-associated protein la (pl9a) (SKP1A, Acces- 
sion NP_733779.1) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SKP1A. 

[6333] s-phase kinase-associated protein la (pl9a) (SKP1A, Ac- 
cession NP.008861.2) is another GAM47 target gene, 
herein designated TARGET GENE. SKP1A BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by SKP1A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SKP1A BINDING SITE, designated SEQ ID:7175, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[6334] Another function of GAM47 is therefore inhibition of S- 

phase kinase-associated protein la (pl9a) (SKP1A, Acces- 
sion NP_008861.2) . Accordingly, utilities of GAM47 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with SKP1A. 

[6335] SLC9A8 (Accession XP.030524.2) is another GAM47 target 
gene, herein designated TARGET GENE. SLC9A8 BINDING 
SITE1 and SLC9A8 BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by 
SLC9A8, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC9A8 BINDING SITE1 and SLC9A8 
BINDING SITE2, designated SEQ ID:9672 and SEQ ID:1205 
respectively, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6336] Another function of GAM47 is therefore inhibition of 

SLC9A8 (Accession XP_030524.2) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SLC9A8. 

[6337] SMOCl (Accession NP_071420.1) is another GAM47 target 
gene, herein designated TARGET GENE. SMOCl BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SMOCl, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SMOCl BIND- 



ING SITE, designated SEQ ID:5573, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6338] Another function of GAM47 is therefore inhibition of 

SMOC1 (Accession NP_071420.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMOC1. 

[6339] Superoxide dismutase 3, extracellular (SOD3, Accession 
NP_003093.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. SOD3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SOD3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SOD3 BINDING SITE, designated 
SEQ ID:3673, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6340] Another function of GAM47 is therefore inhibition of Su- 
peroxide dismutase 3, extracellular (SOD3, Accession 
NP_003093.1), a gene which destroys radicals, but when 
he has a mutation, the extracellular SOD3 increases. Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with S0D3. 
[6341] The function of SOD3 has been established by previous 
studies. Marklund (1984) demonstrated that in man the 
highest levels of SOD3 are found in lung, pancreas, thy- 
roid, and uterus. By RNA gel blot analysis, Folz and Crapo 
(1994) determined that the highest levels of EC- SOD ex- 
pression are in adult heart, placenta, pancreas, and lung, 
followed by moderate expression in kidney, skeletal mus- 
cle, and liver. Little EC- SOD mRNA was detected in brain 
or liver. This pattern of expression is in marked contrast 
to the relative protein concentration and activity of EC- 
SOD in these tissues as suggested by Marklund (1984). 
There may be a substantially higher ratio of enzyme activ- 
ity to mRNA levels in the brain, pancreas, lung, and kid- 
ney, indicating that these tissues have enhanced affinity 
for circulating EC- SOD or translate the EC- SOD message 
more efficiently than other tissues. Folz and Crapo (1994) 
suggested that the EC- SOD gene contains unique tran- 
scriptional regulatory elements and that its expression 
may be regulated at the posttranscriptional or posttrans- 
lational level. In the vascular system, SOD3 appears to be 
located on the endothelial cell surface. The characteristic 
distinguishing SOD3 from SOD1 and SOD2 is the heparin- 



binding capacity. S0D3 binds on the surface of endothe- 
lial cells through the heparan sulfate proteoglycan and 
eliminates the oxygen radicals from the NADP- dependent 
oxidative system of neutrophils. Adachi et al. (1992) de- 
veloped an immunoassay system for EC- SOD in order to 
measure EC- SOD levels in the serum of healthy subjects. 
They found that 6% of these persons had an SOD3 level 
that was 10- to 15- fold higher than the mean SOD3 level 
in all subjects. The familial nature of high serum level was 
established by Adachi et al. (1993). Sandstrom et al. 
(1994) reported that about 2% of the plasma donors in 
Sweden had an 8- to 10- fold higher EC- SOD level and 
that a single base substitution of C to C at position 760 of 
the cDNA (185490.0001) was responsible for the high 
level in plasma. Yamada et al. (1995) performed molecular 
analysis of the EC- SOD gene from Japanese individuals 
having a high serum SOD3 level and detected the same C- 
to- G mutation in healthy persons and hemodialysis pa- 
tients. 

[6342] 

[6343] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



t 6344 ] SandstromJ.; Nilsson, P.; Karlsson, K.; Marklund, S. L : 

10- fold increase in human plasma extracellular superox- 
ide dismutase content caused by a mutation in heparin- 
binding domain. J. Biol. Chem. 269: 19163- 19166, 1994. 
; and 

[6345] Folz, R. J.; Crapo, J. D. : Extracellular superoxide dismu- 
tase (SOD3): tissue- specific expression, genomic charac- 
terization, and computer- assisted sequence analysis of 
the human EC SOD gene. 

[6346] Further studies establishing the function and utilities of 

SOD3 are found in John Hopkins OMIM database record ID 
185490, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Secreted protein, 
acidic, cysteine-rich (osteonectin) (SPARC, Accession 
NP_003109.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. SPARC BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SPARC, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SPARC BINDING SITE, designated 
SEQ ID: 10553, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 



[6347] Another function of GAM47 is therefore inhibition of Se- 
creted protein, acidic, cysteine-rich (osteonectin) (SPARC, 
Accession NP_003109.1), a gene which .appears to regu- 
late cell growth through interactions with the extracellular 
matrix and cytokines, binds calcium and copper, several 
types of collagen, albumin, thrombospondin, pdgf and cell 
membranes. Accordingly, utilities of GAM47 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SPARC. 

[6348] The function of SPARC has been established by previous 
studies. PARC is identical to osteonectin (from Latin verb 
nectere, to bind, bridge or link), a protein important to 
bone calcification which was identified by Termine et al. 
(1981). It is a 32,000- dalton, bone- specific phospho- 
protein that binds selectively to hydroxyapatite and to 
collagen fibrils at distinct sites. Osteonectin accounts for 
the unique property of bone collagen to undergo calcifi- 
cation; type I collagen of bone is identical to that of skin 
and tendon. In bone, it is present in a concentration of 2.3 
micrograms per 10 micrograms of protein. It is present 
also in dentin but absent from all other tissues. By com- 
parison of protein sequences as well as investigation of 
the genes, Findlay et al. (1988) concluded that osteonectin 



is highly conserved between species. Naylor et al. (1989) 
demonstrated RFLPs of the ON gene which should be use- 
ful as markers on chromosome 5 and for investigating the 
possible role of osteonectin in bone diseases. SPARC, 
which can be selectively expressed by the endothelium in 
response to certain types of injury, induces rounding in 
adherent endothelial cells in vitro. From the results of 
studies on the influence of SPARC on endothelial perme- 
ability, Goldblum et al. (1994) concluded that SPARC reg- 
ulates endothelial barrier function through F- actin- de- 
pendent changes in cell shape, coincident with the ap- 
pearance of intercellular gaps, that provide a paracellular 
pathway for extravasation of macromolecules. 
[6349] Animal model experiments lend further support to the 
function of SPARC. Gilmour et al. (1998) generated mice 
deficient for SPARC by targeted disruption. SPARC- defi- 
cient mice appeared normal and fertile until around 6 
months of age, when they developed severe eye pathology 
characterized by cataract formation and rupture of the 
lens capsule. The first sign of lens pathology occurred in 
the equatorial bow region where vacuoles gradually 
formed within differentiating epithelial cells and fiber 
cells. The lens capsule, however, showed no qualitative 



changes in the major basal lamina proteins laminin, colla- 
gen IV, perlecan, or entactin. 

[6350] it is appreciated that the abovementioned animal model 
for SPARC is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6351] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6352] Gilmour, D. T.; Lyon, G. J.; Carlton, M. B. L; Sanes, J. R.; 

Cunningham, J. M.; Anderson, J. R.; Hogan, B. L. M.; Evans, 
M. J.; Colledge, W. H. : Mice deficient for the secreted gly- 
coprotein SPARC/osteonectin/BM40 develop normally but 
show severe age- onset cataract formation and disruption 
of the lens. EMBO J. 17: 1860- 1870, 1998. ; and 

[6353] Le Beau et al. (1993) mapped the SPARC gene to 5q31.3- 
q32. SGoldblum, S. E.; Ding, X.; Funk, S. E.; Sage, E. H. : 
SPARC (secreted protein acidic and rich in cysteine) regu- 
lates endotheli. 

[6354] Further studies establishing the function and utilities of 
SPARC are found in John Hopkins OMIM database record 
ID 182120, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 



ence.Sparc/osteonectin, cwcv and kazal-like domains 
proteoglycan (testican) (SPOCK, Accession NP_004589.1) 
is another GAM47 target gene, herein designated TARGET 
GENE. SPOCK BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
SPOCK, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SPOCK BINDING SITE, designated 
SEQ ID: 11060, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6355] Another function of GAM47 is therefore inhibition of 

Sparc/osteonectin, cwcv and kazal-like domains proteo- 
glycan (testican) (SPOCK, Accession NP_004589.1) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SPOCK. 

[6356] SPRR4 (Accession NP.775 103.1) is another GAM47 target 
gene, herein designated TARGET GENE. SPRR4 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SPRR4, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of SPRR4 BIND- 
ING SITE, designated SEQ ID:18654, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6357] Another function of GAM47 is therefore inhibition of 

SPRR4 (Accession NP_775103.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SPRR4. 

[6358] Sequestosome 1 (SQSTM1, Accession NP.003891.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. SQSTM1 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
SQSTM1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SQSTM1 BINDING SITE, designated 
SEQ ID: 18350, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6359] Another function of GAM47 is therefore inhibition of Se- 
questosome 1 (SQSTM1, Accession NP_003891.1), a gene 
which binds SH2 domain of p56lck and ubiquitin, and it is 
associated with a serine/threonine kinase activity and 
therefore is associated with Paget disease of bone. Ac- 



cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of Paget disease of bone, and of other dis- 
eases and clinical conditions associated with SQSTM1. 
[6360] The function of SQSTM1 has been established by previous 
studies. Using 24 French Canadian families and 112 unre- 
lated individuals with Paget disease of bone (OMIM Ref. 
No. 602080), Laurin et al. (2002) confined the PDB3 locus 
(OMIM Ref. No. 606262) on 5q35- qter to a region of ap- 
proximately 300 kb. Within this interval, 2 disease- re- 
lated haplotype signatures were observed in 11 families 
and 18 unrelated patients. This region encoded the 
SQSTM1 gene, which is a candidate gene for PDB because 
of its association with the RANK pathway (see OMIM Ref. 
No. 603499). Screening SQSTM1 for mutations led to the 
identification of a recurrent nonconservative change 
(P392L; 601530.0001) flanking the ubiquitin- associated 
domain (UBA; position 394- 440) of the protein that was 
not present in 291 control individuals. The data demon- 
strated that 2 independent mutational events at the same 
position in SQSTM1 cause Paget disease of bone in a high 
proportion of French Canadian patients. The Src homology 
type 2 (SH2) domain is a highly conserved motif of about 
100 amino acids which mediates protein- protein interac- 



tions by binding to phosphotyrosine. p56- Ick (OMIM Ref. 
No. 153390), aT- cell- specific src family tyrosine kinase 
with an SH2 domain, is involved in T- cell signal transduc- 
tion. A 62- kD protein (p62) was identified by Park et al. 
(1995) as a ligand of the p56- Ick SH2 domain. Park et al. 
(1995) found that the p56- Ick SH2 domain binds to p62 
at the ser59 of p62 only when that serine is phosphory- 
lated. Moreover, Park et al. (1995) found that p62 is asso- 
ciated with a serine/threonine kinase activity and also 
binds to ras GTP- ase- activating protein, a negative reg- 
ulator of the ras signaling pathway. 

[6361] 

[6362] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6363] Laurin, N.; Brown, J. P.; Morissette, J.; Raymond, V. : Re- 
current mutation of the gene encoding sequestosome 1 
(SQSTMl/p62) in Paget disease of bone. Am. J. Hum. 
Genet. 70: 1582- 1588, 2002. ; and 

[6364] park, i.; Chung, J.; Walsh, C. T.; Yun, Y.; Strominger, J. L; 
Shin, J. : Phosphotyrosine- independent binding of a 62- 
kDa protein to the src homology 2 (SH2) domain of p56- 
Ick and its regu. 



[6365] Further studies establishing the function and utilities of 
SQSTM1 are found in John Hopkins OMIM database record 
ID 601530, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Signal trans- 
ducer and activator of transcription 3 (acute-phase re- 
sponse factor) (STAT3 , Accession NP_003 141.2) is another 
GAM47 target gene, herein designated TARGET GENE. 
STAT 3 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by STAT3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of STAT3 BINDING SITE, designated 
SEQ ID: 19871, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6366] Another function of GAM47 is therefore inhibition of Sig- 
nal transducer and activator of transcription 3 
(acute-phase response factor) (STAT3, Accession 
NP_003141.2), a gene which carries out a dual function: 
signal transduction and activation of transcription. Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with STAT 3. 



[6367] The function of STAT3 has been established by previous 
studies. Akira et al. (1994) purified acute- phase response 
factor (APRF), also designated STAT3, and cloned the 
cDNA. At the amino acid level, APRF exhibited 52.5% over- 
all homology with p91, a component of the interferon 
(IFN)- stimulated gene factor- 3 complexes. Also see 
STAT1 (OMIM Ref. No. 600555). Caldenhoven et al. (1996) 
reported the cloning of a cDNA encoding a variant of the 
transcription factor STAT3, designated STAT3- beta, that 
was isolated by screening an eosinophil cDNA library. 
Compared to wildtype STAT3, STAT3- beta lacks an inter- 
nal domain of 50 bp located near the C terminus. This 
splice product is a naturally occurring isoform of STAT3 
and encodes an 80- kD protein. 

[6368] Animal model experiments lend further support to the 

function of STAT3. Alternative splicing of the STAT3 gene 
produces 2 isoforms, STAT3- alpha and a dominant- neg- 
ative variant, STAT3- beta. In STAT3- beta, the 55 C- ter- 
minal residues of STAT3- alpha, spanning the intrinsic 
transactivation domain, are replaced by 7 distinct 
residues. Yoo et al. (2002) generated Stat3- beta- defi- 
cient mice by gene targeting. Despite intact expression 
and phosphorylation of Stat3- alpha, overall Stat3 activity 



was impaired in Stat3- beta - /- cells. Global comparison 
of transcription in Stat3- beta +/+ and Stat3- beta - /- 
cells revealed stable differences. Stat3- beta- deficient 
mice exhibited diminished recovery from endotoxic shock 
and hyperresponsiveness of a subset of endotoxin- in- 
ducible genes in liver. The hepatic response to endotoxin 
in wildtype mice was accompanied by a transient increase 
in the ratio of Stat3- beta to Stat3- alpha. These findings 
indicated a critical role for Stat3- beta in the control of 
systemic inflammation. 

[6369] it is appreciated that the abovementioned animal model 
for STAT3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6370] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6371] Caldenhoven, E.; van Dijk, T. B.; Solari, R.; Armstrong, J.; 
Raaijmakers, J. A. M.; Lammers, J.- W. J.; Koenderman, L; 
de Groot, R. P. : STAT3- beta, a splice variant of transcrip- 
tion factor STAT3, is a dominant negative regulator of 
transcription. J. Biol. Chem. 271: 13221- 13227, 1996. ; 
and 



[6372] YooJ.- Y.; Huso, D. L; Nathans, D.; Desiderio, S. : Spe- 
cific ablation of Stat3- beta distorts the pattern of Stat3- 
responsive gene expression and impairs recovery from 
endotoxic shock. 

[6373] Further studies establishing the function and utilities of 
STAT3 are found in John Hopkins OMIM database record 
ID 102582, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Signal trans- 
ducer and activator of transcription 3 (acute-phase re- 
sponse factor) (STAT3, Accession NP_644805.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
STAT 3 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by STAT3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of STAT3 BINDING SITE, designated 
SEQ ID: 19871, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6374] Another function of GAM47 is therefore inhibition of Sig- 
nal transducer and activator of transcription 3 
(acute-phase response factor) (STAT3, Accession 
NP_644805.1), a gene which carries out a dual function: 



signal transduction and activation of transcription. Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with STAT 3. 

[6375] The function of STAT3 has been established by previous 
studies. Akira et al. (1994) purified acute- phase response 
factor (APRF), also designated STAT3, and cloned the 
cDNA. At the amino acid level, APRF exhibited 52.5% over- 
all homology with p91, a component of the interferon 
(IFN)- stimulated gene factor- 3 complexes. Also see 
STAT1 (OMIM Ref. No. 600555). Caldenhoven et al. (1996) 
reported the cloning of a cDNA encoding a variant of the 
transcription factor STAT3, designated STAT3- beta, that 
was isolated by screening an eosinophil cDNA library. 
Compared to wildtype STAT3, STAT3- beta lacks an inter- 
nal domain of 50 bp located near the C terminus. This 
splice product is a naturally occurring isoform of STAT3 
and encodes an 80- kD protein. 

[6376] Animal model experiments lend further support to the 

function of STAT3. Alternative splicing of the STAT3 gene 
produces 2 isoforms, STAT3- alpha and a dominant- neg- 
ative variant, STAT 3- beta. In STAT3- beta, the 55 C- ter- 
minal residues of STAT3- alpha, spanning the intrinsic 



transactivation domain, are replaced by 7 distinct 
residues. Yoo et al. (2002) generated Stat3- beta- defi- 
cient mice by gene targeting. Despite intact expression 
and phosphorylation of Stat3- alpha, overall Stat3 activity 
was impaired in Stat3- beta - /- cells. Global comparison 
of transcription in Stat3- beta +/+ and Stat3- beta - /- 
cells revealed stable differences. Stat3- beta- deficient 
mice exhibited diminished recovery from endotoxic shock 
and hyperresponsiveness of a subset of endotoxin- in- 
ducible genes in liver. The hepatic response to endotoxin 
in wildtype mice was accompanied by a transient increase 
in the ratio of Stat3- beta to Stat3- alpha. These findings 
indicated a critical role for Stat3- beta in the control of 
systemic inflammation. 

t 6377 ] It is appreciated that the abovementioned animal model 
for STAT3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6378] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6379] Caldenhoven, E.; van Dijk, T. B.; Solari, R.; Armstrong, J.; 
Raaijmakers, J. A. M.; Lammers, J.- W. J.; Koenderman, L; 



de Groot, R. P. : STAT3- beta, a splice variant of transcrip- 
tion factor STAT3, is a dominant negative regulator of 
transcription. J. Biol. Chem. 271: 13221- 13227, 1996. ; 
and 

[6380] Yoo, J.- Y.; Huso, D. L; Nathans, D.; Desiderio, S. : Spe- 
cific ablation of Stat3- beta distorts the pattern of Stat3- 
responsive gene expression and impairs recovery from 
endotoxic shock. 

[6381] Further studies establishing the function and utilities of 
STAT3 are found in John Hopkins OMIM database record 
ID 102582, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Serine/threonine kinase 16 (STK16, Accession 
NP_003682.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. STK16 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by STK16, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of STK16 BINDING SITE, designated 
SEQ ID:5128, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6382] Another function of GAM47 is therefore inhibition of Ser- 



ine/threonine kinase 16 (STK16, Accession NP_003682.1) 
. Accordingly, utilities of GAM47 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with STK16. 

[6383] Syntaxin 6 (STX6, Accession NP_005810.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
STX6 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by STX6, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
STX6 BINDING SITE, designated SEQ ID: 15081, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[6384] Another function of GAM47 is therefore inhibition of Syn- 
taxin 6 (STX6, Accession NP_005810.1) . Accordingly, util- 
ities of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
STX6. 

[6385] Sulfotransferase family, cytosolic, lb, member 1 

(SULT1B1, Accession NP_055280.2) is another GAM47 tar- 
get gene, herein designated TARGET GENE. SULT1B1 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by SULT1B1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SULT1B1 BINDING SITE, designated SEQ ID:12908, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6386] Another function of GAM47 is therefore inhibition of Sul- 
fotransferase family, cytosolic, lb, member 1 (SULT1B1, 
Accession NP.055280.2) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SULT1B1. 

[6387] Suppressor of variegation 3-9 homolog 1 (drosophila) 
(SUV39H1, Accession NP.003 164.1) is another GAM47 
target gene, herein designated TARGET GENE. SUV39H1 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by SUV39H1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SUV39H1 BINDING SITE, designated SEQ ID:11187, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 



[6388] Another function of GAM47 is therefore inhibition of Sup- 
pressor of variegation 3-9 homolog 1 (drosophila) 
(SUV39H1, Accession NP_003164.1), a gene which is ho- 
molog of Drosophila suppressor of variegation 3- 9 and 
modifies position effect variegation. Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SUV39H1. 

[6389] The function of SUV39H1 has been established by previ- 
ous studies. By screening a human B- cell cDNA library 
with a sequence encoding the C- terminal portion of the 
Drosophila Su(var)3- 9 gene product, which contains the 
SET domain, Aagaard et al. (1999) isolated a cDNA encod- 
ing SUV39H1. The predicted 412- amino acid SUV39H1 
protein contains a chromodomain that is located close to 
the N terminus, a cysteine- rich region, an adjacent C- 
terminal SET domain that is followed at the very C- termi- 
nal tail by 3 conserved cysteine residues, and a putative 
nuclear localization signal. SUV39H1 shares 95% amino 
acid sequence identity with mouse Suv39hl, 42% identity 
with Drosophila Su(var)3- 9, and 38% identity with S. 
pombe CLR4, another Su(var)3- 9 ortholog. Immunoblot 
analysis of protein extracts from human cell lines detected 
an approximately 48- kD endogenous SUV39H1 protein, a 



mass that corresponds with the mass calculated from the 
SUV39H1 cDNA. Immunodetection of endogenous 
SUV39H1 protein revealed enriched distribution at hete- 
rochromatic foci during interphase and centromere- spe- 
cific localization during metaphase. In addition, SUV39H1 
protein associated with M31 (HP1- beta, or CBX1; 
604511), an Su(var) homolog, indicating the existence of 
an Su(var) protein complex. 
[6390] Animal model experiments lend further support to the 

function of SUV39H1. Peters et al. (2001) generated mice 
deficient for either Suv39hl or Suv39h2 (OMIM Ref. No. 
606503). These animals displayed normal viability and 
fertility and did not exhibit apparent phenotypes. The au- 
thors subsequently intercrossed Suv39hl - /- and 
Suv39h2 - /- mice to generate compound Suv39h mu- 
tants that were then used to derive Suv39h double- null 
mice (Suv39hl - /- and Suv39h2 - /- ). These mice dis- 
played severely impaired viability and chromosomal insta- 
bilities that were associated with an increased tumor risk 
and perturbed chromosome interactions during male 
meiosis. These data suggested a crucial role for pericen- 
tric H3 histone- Iys9 methylation in protecting genome 
stability and defined the Suv39h HMTases as important 



epigenetic regulators for mammalian development. 

[6391] it is appreciated that the abovementioned animal model 
for SUV39H1 is acknowledged by those skilled in the art 
as a scientifically valid animal model, as can be further 
appreciated from the publications sited hereinbelow. 

[6392] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6393] Aagaard, L; Laible, C; Selenko, P.; Schmid, M.; Dorn, R.; 
Schotta, C; Kuhfittig, S.; Wolf, A.; Lebersorger, A.; Singh, 
P. B.; Reuter, C; Jenuwein, T. : Functional mammalian ho- 
mologues of the Drosophila PEV- modifier Su(var)3- 9 en- 
code centromere- associated proteins which complex with 
the heterochromatin component M31. EMBO J. 18: 1923- 
1938, 1999. ; and 

[6394] Peters, A. H. F. M.; O'Carroll, D.; Scherthan, H.; Mechtler, 
K.; Sauer, S.; Schofer, C; Weipoltshammer, K.; Pagani, M.; 
Lachner, M.; Kohlmaier, A.; Opravil, S.; Doyle, M.; Sibilia, 
M. 

[6395] Further studies establishing the function and utilities of 
SUV39H1 are found in John Hopkins OMIM database 
record ID 300254, and in cited publications listed in Table 
5, which are hereby incorporated by refer- 



ence.Synaptotagmin ii (SYT2, Accession NP_796376.2) is 
another GAM47 target gene, herein designated TARGET 
GENE. SYT2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SYT2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SYT2 BINDING SITE, designated SEQID:3462, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[6396] Another function of GAM47 is therefore inhibition of 
Synaptotagmin ii (SYT2, Accession NP.796376.2) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SYT2. 

[6397] Synaptotagmin vi (SYT6, Accession XP.086135.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. SYT6 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by SYT6, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SYT6 BINDING SITE, designated SEQ ID:7804, 



to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 
[6398] Another function of GAM47 is therefore inhibition of 
Synaptotagmin vi (SYT6, Accession XP_086135.1) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SYT6. 

[6399] Synaptotagmin-like 2 (SYTL2, Accession NP_115755.2) is 
another GAM47 target gene, herein designated TARGET 
GENE. SYTL2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SYTL2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SYTL2 BINDING SITE, 
designated SEQ ID: 13084, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6400] Another function of GAM47 is therefore inhibition of 

Synaptotagmin-like 2 (SYTL2, Accession NP_115755.2) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SYTL2. 



t 6401 ] Synaptotagmin-like 2 (SYTL2, Accession NP_116561.1) is 
another GAM47 target gene, herein designated TARGET 
GENE. SYTL2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SYTL2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SYTL2 BINDING SITE, 
designated SEQ ID: 13084, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6402] Another function of GAM47 is therefore inhibition of 

Synaptotagmin-like 2 (SYTL2, Accession NP.116561.1) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SYTL2. 

[6403] Taf9-like rna polymerase ii, tata box binding protein 
(tbp)-associated factor, 31kda (TAF9L, Accession 
NP_057059.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. TAF9L BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by TAF9L, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TAF9L BINDING SITE, designated 
SEQ ID: 18397, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6404] Another function of GAM47 is therefore inhibition of 
Taf9-like rna polymerase ii, tata box binding protein 
(tbp)-associated factor, 31kda (TAF9L, Accession 
NP_057059.2) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TAF9L. 

[6405] T _box 15 (TBX15, Accession NP.689593.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
TBX15 BINDING SITE1 and TBX15 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by TBX15, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TBX15 BINDING SITE1 and TBX15 
BINDING SITE2, designated SEQ ID:4394 and SEQ ID:5309 
respectively, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6406] Another function of GAM47 is therefore inhibition of T- 
box 15 (TBX15, Accession NP.689593.1) . Accordingly, 



utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TBX15. 

[6407] T-box 19 (TBX19, Accession NP.005 140.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
TBX19 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byTBX19, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TBX19 BINDING SITE, designated SEQ ID: 14889, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6408] Another function of GAM47 is therefore inhibition of T- 
box 19 (TBX19, Accession NP_005 140.1) . Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TBX19. 

[6409] Transcription factor-like 4 (TCFL4, Accession 

NP_037515.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. TCFL4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TCFL4, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TCFL4 
BINDING SITE, designated SEQ ID:9522, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6410] Another function of GAM47 is therefore inhibition of 
Transcription factor-like 4 (TCFL4, Accession 
NP_037515.2), a gene which interacts with Mad and re- 
presses transcription by recruiting the Sin3A- histone 
deacetylase corepressor complex. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TCFL4. 

[6411] The function of TCFL4 has been established by previous 
studies. Members of the basic helix- loop- helix leucine 
zipper (bHLH- Zip) family are transcription factors with 
roles in proliferation, determination, and differentiation 
(e.g., MAX; 154950). By searching sequence databases 
with a mouse Tcfl4 cDNA, Bjerknes and Cheng (1996) 
identified several TCFL4 expressed sequence tags derived 
from a variety of human tissues, and a 46- kb cosmid 
clone (GenBank U34879) containing the human TCFL4 
gene. This cosmid, which maps to 17q21.1, also contains 



the HSD17B1 gene (OMIM Ref. No. 109684). The TCFL4 
gene has 8 exons and spans more than 5 kb. The pre- 
dicted TCFL4 protein contains a basic helix- loop- helix 
domain and a leucine zipper domain. RT- PCR detected 
mouse Tcfl4 expression in all tissues examined. In a 2- 
hybrid screen to identify Madl (OMIM Ref. No. 602686)- 
interacting proteins, Billin et al. (1999) identified TCFL4 as 
MLX, a bHLH- Zip protein that is structurally and func- 
tionally related to MAX. The predicted amino acid se- 
quence of MLX is conserved at all positions that define the 
bHLH- Zip class of transcription factors and is most simi- 
lar to that of MAX, sharing approximately 50% identity in 
the bHLH- Zip domains. The 244- amino acid human and 
mouse MLX proteins differ at only 4 amino acid positions. 
Billin et al. (1999) showed that transcriptional repression 
by Madl:Mlx heterodimers is dependent on dimerization, 
DNA binding, and recruitment of the Sin3A- histone 
deacetylase (see OMIM Ref. No. 601241) corepressor 
complex. Their findings suggested that MLX may act to 
diversify Mad family function by its restricted association 
with a subset of the Mad family of transcriptional repres- 
sors. 

[6412] 



[6413] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6414] Billin, A. N.; Eilers, A. L; Queva, C; Aver, D. E. : Mix, a 
novel Max- like BHLHZip protein that interacts with the 
Max network of transcription factors. J. Biol. Chem. 274: 
36344- 36350, 1999. ; and 

[6415] Bjerknes, M.; Cheng, H. : TCFL4: a gene at 17q21.1 en- 
coding a putative basic helix- loop- helix leucine- zipper 
transcription factor. Gene 181: 7- 11, 1996. 

[6416] Further studies establishing the function and utilities of 
TCFL4 are found in John Hopkins OMIM database record 
ID 602976, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Transcription 
factor-like 4 (TCFL4, Accession NP.733753.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
TCFL4 BINDING SITE is a target binding site found in the 
3^ untranslated region of multiple transcripts of mRNA 
encoded by TCFL4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TCFL4 BINDING SITE, designated 
SEQ ID:9522, to the nucleotide sequence of GAM47 RNA, 



herein designated GAM RNA, also designated SEQ ID:269. 

[6417] Another function of GAM47 is therefore inhibition of 
Transcription factor-like 4 (TCFL4, Accession 
NP.733753.1), a gene which interacts with Mad and re- 
presses transcription by recruiting the Sin3A- histone 
deacetylase corepressor complex. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TCFL4. 

[6418] The function of TCFL4 has been established by previous 
studies. Members of the basic helix- loop- helix leucine 
zipper (bHLH- Zip) family are transcription factors with 
roles in proliferation, determination, and differentiation 
(e.g., MAX; 154950). By searching sequence databases 
with a mouse Tcfl4 cDNA, Bjerknes and Cheng (1996) 
identified several TCFL4 expressed sequence tags derived 
from a variety of human tissues, and a 46- kb cosmid 
clone (GenBank U34879) containing the human TCFL4 
gene. This cosmid, which maps to 17q21.1, also contains 
the HSD17B1 gene (OMIM Ref. No. 109684). The TCFL4 
gene has 8 exons and spans more than 5 kb. The pre- 
dicted TCFL4 protein contains a basic helix- loop- helix 
domain and a leucine zipper domain. RT- PCR detected 
mouse Tcfl4 expression in all tissues examined. In a 2- 



hybrid screen to identify Madl (OMIM Ref. No. 602686)- 
interacting proteins, Billin et al. (1999) identified TCFL4 as 
MLX, a bHLH- Zip protein that is structurally and func- 
tionally related to MAX. The predicted amino acid se- 
quence of MLX is conserved at all positions that define the 
bHLH- Zip class of transcription factors and is most simi- 
lar to that of MAX, sharing approximately 50% identity in 
the bHLH- Zip domains. The 244- amino acid human and 
mouse MLX proteins differ at only 4 amino acid positions. 
Billin et al. (1999) showed that transcriptional repression 
by Madl:Mlx heterodimers is dependent on dimerization, 
DNA binding, and recruitment of the Sin3A- histone 
deacetylase (see OMIM Ref. No. 601241) corepressor 
complex. Their findings suggested that MLX may act to 
diversify Mad family function by its restricted association 
with a subset of the Mad family of transcriptional repres- 
sors. 

[6419] 

[6420] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6421] Billin, A. N.; Eilers, A. L; Queva, C; Ayer, D. E. : Mix, a 
novel Max- like BHLHZip protein that interacts with the 



Max network of transcription factors. J. Biol. Chem. 274: 
36344- 36350, 1999. ; and 

[6422] Bjerknes, M.; Cheng, H. : TCFL4: a gene at 17q21.1 en- 
coding a putative basic helix- loop- helix leucine- zipper 
transcription factor. Gene 181: 7- 11, 1996. 

[6423] Further studies establishing the function and utilities of 
TCFL4 are found in John Hopkins OMIM database record 
ID 602976, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Transcription 
factor-like 4 (TCFL4, Accession NP.733752.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
TCFL4 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by TCFL4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TCFL4 BINDING SITE, designated 
SEQ ID:9522, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6424] Another function of GAM47 is therefore inhibition of 
Transcription factor-like 4 (TCFL4, Accession 
NP_733752.1), a gene which interacts with Mad and re- 
presses transcription by recruiting the Sin3A- histone 



deacetylase corepressor complex. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TCFL4. 
[6425] The function of TCFL4 has been established by previous 
studies. Members of the basic helix- loop- helix leucine 
zipper (bHLH- Zip) family are transcription factors with 
roles in proliferation, determination, and differentiation 
(e.g., MAX; 154950). By searching sequence databases 
with a mouse Tcfl4 cDNA, Bjerknes and Cheng (1996) 
identified several TCFL4 expressed sequence tags derived 
from a variety of human tissues, and a 46- kb cosmid 
clone (GenBank U34879) containing the human TCFL4 
gene. This cosmid, which maps to 17q21.1, also contains 
the HSD17B1 gene (OMIM Ref. No. 109684). The TCFL4 
gene has 8 exons and spans more than 5 kb. The pre- 
dicted TCFL4 protein contains a basic helix- loop- helix 
domain and a leucine zipper domain. RT- PCR detected 
mouse Tcfl4 expression in all tissues examined. In a 2- 
hybrid screen to identify Madl (OMIM Ref. No. 602686)- 
interacting proteins, Billin et al. (1999) identified TCFL4 as 
MLX, a bHLH- Zip protein that is structurally and func- 
tionally related to MAX. The predicted amino acid se- 
quence of MLX is conserved at all positions that define the 



bHLH- Zip class of transcription factors and is most simi- 
lar to that of MAX, sharing approximately 50% identity in 
the bHLH- Zip domains. The 244- amino acid human and 
mouse MLX proteins differ at only 4 amino acid positions. 
Billin et al. (1999) showed that transcriptional repression 
by Madl:Mlx heterodimers is dependent on dimerization, 
DNA binding, and recruitment of the Sin3A- histone 
deacetylase (see OMIM Ref. No. 601241) corepressor 
complex. Their findings suggested that MLX may act to 
diversify Mad family function by its restricted association 
with a subset of the Mad family of transcriptional repres- 
sors. 

[6426] 

[6427] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6428] Billin, A. N.; Eilers, A. L; Queva, C; Ayer, D. E. : Mix, a 
novel Max- like BHLHZip protein that interacts with the 
Max network of transcription factors. J. Biol. Chem. 274: 
36344- 36350, 1999. ; and 

[6429] Bjerknes, M.; Cheng, H. : TCFL4: a gene at 17q21.1 en- 
coding a putative basic helix- loop- helix leucine- zipper 
transcription factor. Gene 181: 7- 11, 1996. 



[6430] Further studies establishing the function and utilities of 
TCFL4 are found in John Hopkins OMIM database record 
ID 602976, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.T-cell 
leukemia/lymphoma lb (TCL1B, Accession NP_004909.1) 
is another GAM47 target gene, herein designated TARGET 
GENE. TCL1B BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded byTCLIB, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TCL1B BINDING SITE, designated SEQ 
ID: 19739, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6431] Another function of GAM47 is therefore inhibition of T- 
cell leukemia/lymphoma lb (TCL1B, Accession 
NP_004909.1), a gene which is a a member of the TCL1 
family that is activated in chronic t- cell leukemias (t- ell) 
and therefore may be associated with Chronic t- cell 
leukemias. Accordingly, utilities of GAM47 include diag- 
nosis, prevention and treatment of Chronic t- cell 
leukemias, and of other diseases and clinical conditions 
associated with TCL1B. 



[6432] The function of TCL1B has been established by previous 
studies. The TCL1A oncogene (OMIM Ref. No. 186960) on 
14q32.1 is involved in the development of T- cell 
leukemia. Its expression in these leukemias is activated by 
chromosomal translocations and inversions at 14q32.1. By 
searching an EST database for sequences homologous to 
TCL1A and MTCP1 (OMIM Ref. No. 300116), a member of 
the TCL1 gene family that is located on Xq28 and is acti- 
vated in rare cases of mature T- cell leukemia with a 
t(X;14) translocation, Pekarsky et al. (1999) isolated 
TCL1B, a novel member of the TCL1 gene family. The ap- 
proximately 1.2- kb TCL1B cDNA encodes a 14- kD pro- 
tein that contains 128 amino acids and shows 60% se- 
quence similarity to the TCL1A protein. By PCR analysis of 
a radiation hybrid panel, they mapped the TCL1B gene to 
chromosome 14q32.1. Pulse- field analysis of a positive 
BAC clone revealed that the TCL1B gene is located ap- 
proximately 16 kb centromeric of the TCL1A gene. Ex- 
pression profiles of the 2 genes are very similar: both 
genes are expressed at very low levels in normal bone 
marrow and peripheral lymphocytes but are activated in 
T- cell leukemia by rearrangement of the 14q32.1 region. 
Thus, translocations and inversions at 14q32.1 in T- cell 



malignancies involve 2 oncogenes. Hallas et al. (1999) 
presented cloning, mapping, and expression analysis of 
the human and murine TCLI/Tcll locus. In addition to 
TCL1A and TCL1B, the human locus contains 2 additional 
genes, TNG1 (TCL1- neighboring gene- 1; 604412) and 
TNG2 (OMIM Ref. No. 604413), encoding proteins of 141 
and 110 amino acids, respectively. Both genes showed no 
homology to any known genes, but their expression pro- 
files were very similar to those of TCL1A and TCL1B. TNG1 
and TNG2 also were activated in T cell leukemias with re- 
arrangements at 14q32.1. To aid in the development of 
the mouse model, Hallas et al. (1999) characterized the 
murine Telia locus and found 5 genes homologous to hu- 
man TCL1B. The 5 Tel lb proteins ranged in size from 117 
to 123 amino acids and were 65 to 80% similar, but they 
showed only a 30 to 40% similarity to human TCL1B. All 
murine Tel lb and Telia mRNAs were abundant in mouse 
oocytes and 2- cell embryos but rare in various adult tis- 
sues and lymphoid cell lines. These data suggested a sim- 
ilar or complementary function of these proteins in early 
embryogenesis. 

[6433] 

[6434] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[6435] Pekarsky, Y.; Hallas, C; Isobe, M.; Russo, C; Croce, C. M. : 
Abnormalities at 14q32.1 in T cell malignancies involve 
two oncogenes. Proc. Nat. Acad. Sci. 96: 2949- 2951, 
1999. ; and 

[6436] Hallas, C; Pekarsky, Y.; Itoyama, T.; Varnum, J.; Bichi, R.; 
RothsteinJ. L; Croce, C. M. : Genomic analysis of human 
and mouse TCL1 loci reveals a complex of tightly clus- 
tered genes. 

[6437] Further studies establishing the function and utilities of 
TCL1B are found in John Hopkins OMIM database record 
ID 603769, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Transcription 
factor dp-2 (e2f dimerization partner 2) (TFDP2, Acces- 
sion NP_006277.1) is another CAM47 target gene, herein 
designated TARGET GENE. TFDP2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by TFDP2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TFDP2 BINDING SITE, designated 
SEQ ID: 17242, to the nucleotide sequence of GAM47 RNA, 



herein designated GAM RNA, also designated SEQ ID:269. 

[6438] Another function of GAM47 is therefore inhibition of 
Transcription factor dp-2 (e2f dimerization partner 2) 
(TFDP2, Accession NP_006277.1), a gene which is re- 
quired for the progression of S- phase during the cell cy- 
cle. Accordingly, utilities of GAM47 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with TFDP2. 

[6439] The function of TFDP2 has been established by previous 
studies. Zhang and Chellappan (1995) cloned an E2F 
dimerization partner, transcription factor DP2, from a hu- 
man kidney cDNA library. The TFDP2 gene encodes a pre- 
dicted 386- amino acid protein that is 68% identical to 
TFDP1 (OMIM Ref. No. 189902). Northern blot analysis re- 
vealed 5 distinct transcript sizes ranging from 1.4 to 9.5 
kb, with expression of at least one size observed in all cell 
lines tested. TFDP2 is able to form a functional het- 
erodimer with E2F1 (OMIM Ref. No. 189971). Zhang et al. 
(1997) used fluorescence in situ hybridization to map the 
TFDP2 gene to human chromosome 3q23. 

[6440] 

[6441] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[6442] Zhang, Y.; Chellappan, S. P. : Cloning and characterization 
of human DP2, a novel dimerization partner of E2F. Onco- 
gene 10: 2085- 2093, 1995. ; and 

[6443] Zhang, Y.; Venkatraj, V. S.; Fischer, S. C; Warburton, D.; 
Chellappan, S. P. : Genomic cloning and chromosomal as- 
signment of the E2F dimerization partner TFDP gene fam- 
ily. Genomics 39:. 

[6444] Further studies establishing the function and utilities of 
TFDP2 are found in John Hopkins OMIM database record 
ID 602160, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Transforming 
growth factor, beta receptor iii (betaglycan, 300kda) 
(TGFBR3, Accession NP_003234.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. TGFBR3 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by TGFBR3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TGFBR3 
BINDING SITE, designated SEQ ID:17248, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 



[6445] Another function of GAM47 is therefore inhibition of 

Transforming growth factor, beta receptor iii (betaglycan, 
300kda) (TGFBR3, Accession NP_003234.1), a gene which 
involves in capturing and retaining TGF- beta for presen- 
tation to the signaling receptors. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TGFBR3. 

[6446] The function of TGFBR3 has been established by previous 
studies. In addition to type I TGF- beta receptor (TGFBR1; 
190181) and type II (TFGBR2; 190182), type III (OMIM Ref. 
No. TGFBR3) has been identified. It is a glycoprotein that 
binds TGF- beta and exists in both a membrane- bound 
and a soluble form. It may serve as a receptor accessory 
molecule in both the TGF- beta and fibroblast growth fac- 
tor systems. TGFBR3 lacks a recognizable signaling do- 
main and has no clearly defined role in TGF- beta signal- 
ing. To investigate TGFBR3 function, Brown et al. (1999) 
studied cardiac endothelial cells in chick atrioventricular 
cushion explants. Endothelial cells undergoing epithelial- 
mesenchymal transformation expressed TGFBR3, and 
TGFBR3- specific antisera were found to inhibit mes- 
enchyme formation and migration. Misexpression of 
TGFBR3 in nontransforming ventricular endothelial cells 



conferred transformation in response to TGFB2. These re- 
sults supported a model where TGFBR3 localizes transfor- 
mation in the heart and plays an essential, nonredundant 
role in TGF- beta signaling. Lewis et al. (2000) demon- 
strated that the type III TGF- beta receptor, or beta- gly- 
can, can function as an inhibin (see OMIM Ref. No. 
147380) coreceptor with ActRII (OMIM Ref. No. 102581). 
Beta- glycan binds inhibin with high affinity and enhances 
binding in cells coexpressing ActRII and beta- glycan. In- 
hibin also forms crosslinked complexes with both recom- 
binant and endogenously expressed beta- glycan and Ac- 
tRII. Lewis et al. (2000) demonstrated that beta- glycan 
confers inhibin sensitivity to cell lines that otherwise re- 
spond poorly to this hormone. The ability of beta- glycan 
to inhibit to facilitate inhibin antagonism of activin (see 
OMIM Ref. No. 147290) provided a variation on the 
emerging roles of proteoglycans as coreceptors modulat- 
ing ligand- receptor sensitivity, selectivity, and function. 

[6447] 

[6448] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6449] Brown, C. B.; Boyer, A. S.; Runyan, R. B.; Barnett, J. V. : Re- 



quirement of type III TGF- beta receptor for endocardial 
cell transformation in the heart. Science 283: 2080- 2082, 
1999. ; and 

[6450] Lew j Sj K . A.; Gray, P. C; Blount, A. L; MacConell, L. A.; 

Wiater, E.; Bilezikjian, L. M.; Vale, W. : Betaglycan binds in- 
hibin and can mediate functional antagonism of activin 
signalli. 

[6451] Further studies establishing the function and utilities of 
TGFBR3 are found in John Hopkins OMIM database record 
ID 600742, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Translocase of 
inner mitochondrial membrane 22 homolog (yeast) 
(TIMM22, Accession NP_037469.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. TIMM22 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by TIMM22, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TIMM22 
BINDING SITE, designated SEQ ID:19351, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6452] Another function of GAM47 is therefore inhibition of 



Translocase of inner mitochondrial membrane 22 ho- 
molog (yeast) (TIMM22, Accession NP_037469.1) . Ac- 
cordingly, utilities of GAM47 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with TIMM22. 

[6453] Tissue inhibitor of metalloproteinase 3 (sorsby fundus 
dystrophy, pseudoinflammatory) (TIMP3, Accession 
NP_000353.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. TIMP3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded byTIMP3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TIMP3 BINDING SITE, designated 
SEQ ID:11578, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6454] Another function of GAM47 is therefore inhibition of Tis- 
sue inhibitor of metalloproteinase 3 (sorsby fundus dys- 
trophy, pseudoinflammatory) (TIMP3, Accession 
NP_000353.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TIMP3. 

[6455] Transmembrane 6 superfamily member 2 (TM6SF2, Ac- 



cession NP_075378.1) is another CAM47 target gene, 
herein designated TARGET GENE. TM6SF2 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by TM6SF2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TM6SF2 BINDING SITE, designated SEQ ID:6832, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6456] Another function of GAM47 is therefore inhibition of 

Transmembrane 6 superfamily member 2 (TM6SF2, Ac- 
cession NP_075378.1), a gene which stabilizes the aggre- 
gates of proteoglycan monomers with hyaluronic acid in 
the extracellular cartilage matrix. Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TM6SF2. 

[6457] The function of TM6SF2 has been established by previous 
studies. By searching an EST database using TM6SF1 
(OMIM Ref. No. 606562) as the probe, Carim- Todd et al. 
(2000) obtained a cDNA encoding TM6SF2. The deduced 
351- amino acid protein, which is 52% identical to 
TM6SF1, has 6 transmembrane domains. By screening for 



cDNAs with the potential to encode large proteins in 
brain, Nagase et al. (2001) identified a cDNA encoding 
TM6SF2, which they termed KIAA1926. KIAA1926 encodes 
a predicted 412- amino acid link protein, and the authors 
noted the existence of shorter isoforms. RT- PCR analysis 
detected high- level expression of KIAA1926 in adult and 
fetal brain, moderate expression in ovary, and low or un- 
detectable expression in other tissues. Within brain, ex- 
pression was highest in amygdala and thalamus, with high 
levels also detected in other brain regions. 

[6458] 

[6459] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6460] Nagase, T.; Kikuno, R.; Ohara, O. : Prediction of the cod- 
ing sequences of unidentified human genes. XXI. The 
complete sequences of 60 new cDNA clones from brain 
which code for large proteins. DNA Res. 8: 179- 187, 
2001. ; and 

[6461] carim- Todd, L; Escarceller, M.; Estivill, X.; Sumoy, L. : 

Cloning of the novel gene TM6SF1 reveals conservation of 
clusters of paralogous genes between human chromo- 
somes 15q24- q26 and. 



[6462] Further studies establishing the function and utilities of 
TM6SF2 are found in John Hopkins OMIM database record 
ID 606563, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence.Transmembrane protein 2 (TMEM2, Accession 
NP_037522.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. TMEM2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by TMEM2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TMEM2 BINDING SITE, desig- 
nated SEQ ID: 15379, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6463] Another function of GAM47 is therefore inhibition of 
Transmembrane protein 2 (TMEM2, Accession 
NP_037522.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TMEM2. 

[6464] Transmembrane, prostate androgen induced rna (TMEPAI, 
Accession NP_064567.2) is another GAM47 target gene, 
herein designated TARGET GENE. TMEPAI BINDING SITE is 



a target binding site found in the 3 X untranslated region 
of mRNA encoded by TMEPAI, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TMEPAI BINDING 
SITE, designated SEQ ID:3022, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[6465] Another function of GAM47 is therefore inhibition of 

Transmembrane, prostate androgen induced rna (TMEPAI, 
Accession NP_064567.2) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TMEPAI. 

[6466] TMIE (Accession NP_671729.1) is another GAM47 target 

gene, herein designated TARGET GENE. TMIE BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by TMIE, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TMIE BINDING 
SITE, designated SEQ ID:7061, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 



[6467] Another function of GAM47 is therefore inhibition of TMIE 
(Accession NP_671729.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TMIE. 

[6468] Tumor necrosis factor, alpha-induced protein 2 (TNFAIP2, 
Accession NP_006282.2) is another GAM47 target gene, 
herein designated TARGET GENE. TNFAIP2 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by TNFAIP2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TNFAIP2 BIND- 
ING SITE, designated SEQ ID:12369, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6469] Another function of GAM47 is therefore inhibition of Tu- 
mor necrosis factor, alpha-induced protein 2 (TNFAIP2, 
Accession NP_006282.2) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TNFAIP2. 

[6470] TP53BPL (Accession NP_005793.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. TP53BPL 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by TP53BPL, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TP53BPL BINDING SITE, designated SEQ ID:19807, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6471] Another function of GAM47 is therefore inhibition of 

TP53BPL (Accession NP_005793.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TP53BPL. 

[6472] TPCN2 (Accession NP.620714.1) is another GAM47 target 
gene, herein designated TARGET GENE. TPCN2 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by TPCN2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TPCN2 BIND- 
ING SITE, designated SEQ ID:19148, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6473] Another function of GAM47 is therefore inhibition of 

TPCN2 (Accession NP_620714.1) . Accordingly, utilities of 



GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TPCN2. 

[6474] Tripartite motif-containing 29 (TRIM29, Accession 

NP_036233.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. TRIM29 BINDING SITE is a target 
binding site found in the 3' untranslated region of multi- 
ple transcripts of mRNA encoded by TRIM29, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
TRIM29 BINDING SITE, designated SEQ ID:9558, to the nu- 
cleotide sequence of GAM47 RNA, herein designated GAM 
RNA, also designated SEQ ID:269. 

[6475] Another function of GAM47 is therefore inhibition of Tri- 
partite motif-containing 29 (TRIM29, Accession 
NP_036233.2) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM29. 

[6476] TRIP-Br2 (Accession NP_055570.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. TRIP-Br2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded byTRIP-Br2, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TRIP-Br2 BINDING SITE, designated SEQ ID:4744, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6477] Another function of GAM47 is therefore inhibition of TRIP- 
Br2 (Accession NP_055570.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRIP-Br2. 

[6478] Thyroid hormone receptor interactor 13 (TRIP13, Acces- 
sion NP_004228.1) is another GAM47 target gene, herein 
designated TARGET GENE. TRIP13 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded byTRIP13, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TRIP13 BINDING SITE, designated 
SEQ ID: 1424, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6479] Another function of GAM47 is therefore inhibition of Thy- 
roid hormone receptor interactor 13 (TRIP13, Accession 
NP_004228.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with TRIP13. 

[6480] Tetratricopeptide repeat domain 7 (TTC7, Accession 

XP_03 1626.4) is another GAM47 target gene, herein des- 
ignated TARGET GENE. TTC7 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by TTC7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TTC7 BINDING SITE, designated 
SEQ ID: 14260, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6481] Another function of GAM47 is therefore inhibition of 
Tetratricopeptide repeat domain 7 (TTC7, Accession 
XP_03 1626.4) . Accordingly, utilities of GAM47 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with TTC7. 

[6482] TUBB5 (Accession NP_006078.2) is another GAM47 target 
gene, herein designated TARGET GENE. TUBB5 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by TUBB5, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TUBB5 BIND- 



ING SITE, designated SEQ ID:15573, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6483] Another function of GAM47 is therefore inhibition of 

TUBB5 (Accession NP_006078.2) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TUBB5. 

[6484] txl-2 (Accession NP_835231.1) is another GAM47 target 
gene, herein designated TARGET GENE. TXL-2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by TXL-2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TXL-2 BIND- 
ING SITE, designated SEQ ID:14725, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6485] Another function of GAM47 is therefore inhibition of TXL- 
2 (Accession NP_835231.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TXL-2. 

[6486] U1SNRNPBP (Accession NP_85 1030.1) is another GAM47 
target gene, herein designated TARGET GENE. U1SNRNPBP 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by UISNRNPBP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of U1SNRNPBP BINDING SITE, desig- 
nated SEQ ID: 19714, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6487] Another function of GAM47 is therefore inhibition of 

U1SNRNPBP (Accession NP_851030.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
U1SNRNPBP. 

[6488] uiSNRNPBP (Accession NP_85 1034.1) is another GAM47 
target gene, herein designated TARGET GENE. UISNRNPBP 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by UISNRNPBP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of UISNRNPBP BINDING SITE, desig- 
nated SEQ ID: 19714, to the nucleotide sequence of 



GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6489] Another function of GAM47 is therefore inhibition of 

U1SNRNPBP (Accession NP_851034.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
U1SNRNPBP. 

[6490] U1SNRNPBP (Accession NP_073208.1) is another GAM47 
target gene, herein designated TARGET GENE. U1SNRNPBP 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by U1SNRNPBP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of U1SNRNPBP BINDING SITE, desig- 
nated SEQ ID: 19714, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6491] Another function of GAM47 is therefore inhibition of 

U1SNRNPBP (Accession NP_073208.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
U1SNRNPBP. 



[6492] U1SNRNPBP (Accession NP_008951.1) is another GAM47 
target gene, herein designated TARGET GENE. U1SNRNPBP 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by U1SNRNPBP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of U1SNRNPBP BINDING SITE, desig- 
nated SEQ ID: 19714, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6493] Another function of GAM47 is therefore inhibition of 

U1SNRNPBP (Accession NP_008951.1) . Accordingly, utili- 
ties of GAM47 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
U1SNRNPBP. 

[6494] Unc-51-like kinase 2 (c. elegans) (ULK2, Accession 

NP.055498.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. ULK2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ULK2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of ULK2 BINDING SITE, designated 
SEQ ID:2470, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6495] Another function of GAM47 is therefore inhibition of Unc- 
51-like kinase 2 (c. elegans) (ULK2, Accession 
NP.055498.2) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ULK2. 

[6496] ubiquitin specific protease 4 (proto-oncogene) (USP4, Ac- 
cession NP_003354.1) is another GAM47 target gene, 
herein designated TARGET GENE. USP4 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by USP4, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of USP4 BINDING SITE, 
designated SEQ ID: 10548, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6497] Another function of GAM47 is therefore inhibition of 

Ubiquitin specific protease 4 (proto-oncogene) (USP4, Ac- 
cession NP_003354.1), a gene which is capable of remov- 
ing ubiquitin from ubiquitinated proteins. Accordingly, 



utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with USP4. 

[6498] The function of USP4 has been established by previous 
studies. The ubiquitin- specific proteases (UBPs) are a 
group of deubiquitinating enzymes that possess 2 signa- 
ture motifs, the Cys box and the His box. By screening a 
human frontal cortex library with a Unp cDNA, Gray et al. 
(1995) isolated cDNAs encoding human UNP, or UNPH. 
The predicted protein contained both conserved UBP do- 
mains. Northern blot analysis of primary lung tumor sam- 
ples indicated that levels of UNP mRNA were elevated in 
small cell carcinomas and adenocarcinomas relative to 
normal adult lung. Frederick et al. (1998) sequenced addi- 
tional UNP cDNAs and found several differences from the 
sequence reported by Gray et al. (1995), including 2 sin- 
gle nucleotide insertions that increased the length of the 
predicted protein, UNPEL (UNP extended, long isoform), to 
963 amino acids. They also recovered cDNAs encoding a 
shorter isoform designated UNPES. Both isoforms exhib- 
ited deubiquitinating activity. Antibodies against UNP de- 
tected 2 proteins of 105 to 110 kD on Western blots. Us- 
ing immunocytochemistry of mammalian cells expressing 



epitope- tagged UNP and cell fractionation studies, Fred- 
erick et al. (1998) demonstrated that both isoforms of the 
human protein are localized primarily in the cytosol. 
Northern blot analysis revealed UNP expression as a 
closely- migrating cluster of mRNAs in all tissues tested. 
However, the authors found no evidence for overexpres- 
sion of UNP transcripts in cell lines derived from small cell 
lung carcinomas. 

[6499] 

[6500] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6501] Cray, D. A.; Inazawa, J.; Gupta, K.; Wong, A.; Ueda, R.; 
Takahashi, T. : Elevated expression of Unph, a proto- 
oncogene at 3p21.3, in human lung tumors. Oncogene 
10: 2179- 2183, 1995. ; and 

[6502] Frederick, A.; Rolfe, M.; Chiu, M. I. : The human UNP locus 
at 3p21.31 encodes two tissue- selective, cytoplasmic 
isoforms with deubiquitinating activity that have reduced 
expression in s. 

[6503] Further studies establishing the function and utilities of 
USP4 are found in John Hopkins OMIM database record ID 
603486, and in cited publications listed in Table 5, which 



are hereby incorporated by reference.Vang-like 2 (van 
gogh, drosophila) (VANGL2, Accession XP.049695.4) is 
another GAM47 target gene, herein designated TARGET 
GENE. VANGL2 BINDING SITE1 and VANGL2 BINDING SITE2 
are target binding sites found in untranslated regions of 
mRNA encoded by VANGL2, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of VANGL2 BINDING SITE1 
and VANGL2 BINDING SITE2, designated SEQ ID:2781 and 
SEQ ID:20059 respectively, to the nucleotide sequence of 
GAM47 RNA, herein designated GAM RNA, also designated 
SEQID:269. 

[6504] Another function of GAM47 is therefore inhibition of 

Vang-like 2 (van gogh, drosophila) (VANGL2, Accession 
XP_049695.4), a gene which may take part in defining the 
lateral boundary of floorplate differentiation and therefore 
may be associated with Neural tube defects. Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of Neural tube defects, and of other diseases 
and clinical conditions associated with VANGL2. 

[6505] The function of VANGL2 has been established by previous 
studies. Murdoch et al. (2001) independently cloned the 



causative gene for craniorachischisis in Lp mice, which 
they named Lppl. A single base transition, 1841G- A, re- 
sulted in a ser464- to- asn substitution. Lppl is ex- 
pressed in the ventral part of the developing neural tube, 
but is excluded from the floorplate where Sonic hedgehog 
(Shh; 600725) is expressed. Embryos lacking Shh express 
Lppl throughout the ventral neural tube, suggesting neg- 
ative regulation of Lppl by Shh. The authors suggested 
that the mutual interaction between Lppl and Shh may 
define the lateral boundary of floorplate differentiation. 
They hypothesized that loss of Lppl function may disrupt 
neurulation by permitting more extensive floorplate in- 
duction by Shh, thereby inhibiting midline bending of the 
neural plate during initiation of neurulation. The human 
ortholog of Lppl, which maps to chromosome 1, shares 
89% identity with the mouse gene at the nucleotide level 
and 99% identity at the amino acid level. 
[6506] Animal model experiments lend further support to the 
function of VANGL2. 'Loop- tail' (Lp) is a semidominant 
mouse mutation that, in homozygous mutants, causes a 
severe form of neural tube defect called craniorachischi- 
sis. Heterozygous mice exhibit a characteristic looped tail, 
and homozygous embryos show a completely open neural 



tube in the hindbrain and spinal region. Kibar et al. (2001) 
used a positional cloning approach to identify the Lp 
gene. By an in silico search, the authors identified a 
mouse EST within the Lp interval homologous to a partial 
human cDNA clone KIAA1215. Based on its relationship to 
the mouse disorder, Kibar et al. (2001) used the tempo- 
rary designation 'loop- tail- associated protein' (Ltap). The 
Ltap gene encodes a homolog of Drosophila 'strabismus/ 
Van Gogh' (Stbm/Vang), a component of the frizzled- di- 
sheveled tissue polarity pathway. Ltap is expressed 
broadly in the neuroectoderm throughout early neurogen- 
esis. This and the fact that the gene was altered in 2 inde- 
pendent Lp alleles identified it as the likely basis for loop- 
tail. The authors suggested that the human Ltap homolog 
is worthy of search for mutations that may be associated 
with sporadic or familial cases of neural tube defects in 
humans. 

[6507] | t j S appreciated that the abovementioned animal model 
for VANGL2 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[6508] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[6509] Murdoch, J. N.; Doudney, K.; Paternotte, C; Copp, A. J.; 
Stanier, P. : Severe neural tube defects in the loop- tail 
mouse result from mutation of Lppl, a novel gene in- 
volved in floor plate specification. Hum. Molec. Genet. 10: 
2593- 2601, 2001. ; and 

[6510] Kibar, Z.; Vogan, K. J.; Groulx, N.; Justice, M. J.; Underbill, 
D. A.; Gros, P. : Ltap, a mammalian homolog of Drosophila 
Strabismus/Van Gogh, is altered in the mouse neural tube 
mutant lo. 

[6511] Further studies establishing the function and utilities of 
VANGL2 are found in John Hopkins OMIM database record 
ID 600533, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Vascular en- 
dothelial growth factor b (VEGFB, Accession NP.003368.1) 
is another GAM47 target gene, herein designated TARGET 
GENE. VEGFB BINDING SITE is a target binding site found 
in the 3' untranslated region of mRNA encoded by VEGFB, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of VEGFB BINDING SITE, designated SEQ ID: 1771, 
to the nucleotide sequence of GAM47 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:269. 

[6512] Another function of GAM47 is therefore inhibition of Vas- 
cular endothelial growth factor b (VEGFB, Accession 
NP_003368.1), a gene which is a growth factor for en- 
dothelial cells. Accordingly, utilities of GAM47 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with VEGFB. 

[6513] The function of VEGFB has been established by previous 
studies. Grimmond et al. (1996) cloned and characterized 
a member of the vascular endothelial growth factor (VEGF; 
192240) gene family, which they designated VRF for 
VEGF- related factor. By sequencing of cDNAs from a hu- 
man fetal brain library and RT- PCR products from normal 
and tumor tissue cDNA pools, they identified 2 alterna- 
tively spliced messages with open reading frames of 621 
and 564 bp, respectively. The predicted 186- and 167- 
amino acid polypeptides differ at their carboxyl ends, re- 
sulting from a shift in the open reading frame. Both iso- 
forms show strong homology to VEGF at their amino ter- 
mini, but only the shorter isoform maintained homology 
to VEGF at its carboxyl terminus and conserved all 16 cys- 
teine residues of the 165- amino acid form of VEGF. VRF 
was predicted to contain a signal peptide, suggesting to 



Grimmond et al. (1996) that it may be a secreted factor. 
The protein coding region, spanning approximately 5 kb, 
is composed of 8 exons that range in size from 36 to 431 
bp. Exons 6 and 7 are contiguous and the 2 isoforms of 
VRF arise through alternate splicing of exon 6. The inves- 
tigators found that VRF is ubiquitously expressed as 2 
transcripts of 2.0 and 5.5 kb and that the level of expres- 
sion is similar among normal and malignant tissues. 

[6514] Animal model experiments lend further support to the 
function of VEGFB. Bellomo et al. (2000) described the 
Vegfb - /- mouse. Unlike Vegfa- /- mice, which die dur- 
ing embryogenesis, Vegfb - /- mice are healthy and fer- 
tile. Although Vegfb - /- hearts appeared morphologically 
and functionally normal in unstressed mice, Bellomo et al. 
(2000) found that Vegfb - /- hearts were marginally 
smaller and displayed vascular dysfunction after coronary 
occlusion and impaired recovery from experimentally in- 
duced myocardial ischemia. 

[6515] it is appreciated that the abovementioned animal model 
for VEGFB is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6516] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6517] Grimmond, S.; Lagercrantz, J.; Drinkwater, C; Silins, C; 
Townson, S.; Pollock, P.; Cotley, D.; Carson, E.; Rakar, S.; 
Nordenskjold, M.; Ward, L; Hayward, N.; Weber, G. : 
Cloning and characterization of a novel human gene re- 
lated to vascular endothelial growth factor. Genome Res. 
6: 124- 131, 1996. ; and 

[6518] Bellomo, D.; Headrick, J. P.; Silins, G. U.; Paterson, C. A.; 
Thomas, P. S.; Gartside, M.; Mould, A.; Cahill, M. M.; 
Tonks, I. D.; Grimmond, S. M.; Townson, S.; Wells, C; Lit- 
tle, M.; Cumm. 

[6519] Further studies establishing the function and utilities of 
VEGFB are found in John Hopkins OMIM database record 
ID 601398, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Vasoactive in- 
testinal peptide receptor 1 (VIPR1, Accession 
NP_004615.2) is another GAM47 target gene, herein des- 
ignated TARGET GENE. VIPR1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by VIPR1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of VIPR1 BINDING SITE, designated 
SEQ ID: 10605, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 
[6520] Another function of GAM47 is therefore inhibition of Va- 
soactive intestinal peptide receptor 1 (VIPR1, Accession 
NP.004615.2), a gene which binds vip and is mediated by 
g proteins which activate adenylyl cyclase. Accordingly, 
utilities of GAM47 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with VIPR1. 

[6521] The function of VIPR1 has been established by previous 
studies. Vasoactive intestinal peptide (VIP; 192320) is an 
octacosameric neuroendocrine mediator found predomi- 
nantly in cholinergic presynaptic neurons of the central 
nervous system and in peripheral peptidergic neurons in- 
nervating diverse tissues. Of the many neuroendocrine 
peptides with immunologic functions, VIP is distinguished 
by its capacity to affect both B and T cells directly. Distinct 
subsets of neural, respiratory, gastrointestinal, and im- 
mune cells bear specific high- affinity receptors for VIP, 
which are associated with a guanine nucleotide- binding 
(G) protein capable of activating adenylate cyclase. Libert 
et al. (1991) obtained 4 new receptors of the G protein- 



coupled receptor family by selective amplification and 
cloning from thyroid cDNA. One of these, termed RDC1, 
was identified as the VIP receptor by Sreedharan et al. 
(1991). Libert et al. (1991) mapped the VIPR gene to 2q37 
by in situ hybridization. Later information made it doubt- 
ful that the gene mapped to 2q37 was in fact the VIP re- 
ceptor gene (Vassart, 1992). The sequence that was des- 
ignated GPRN1 by Sreedharan et al. (1991) and mapped to 
2q37 was found not to bind VIP by Wenger (1993). Sreed- 
haran et al. (1995) isolated an authentic type I VIP recep- 
tor gene and by fluorescence in situ hybridization local- 
ized it to the 3p22 band in a region associated with 
small- cell lung cancer. By interspecific backcross analy- 
sis, Hashimoto et al. (1999) mapped the mouse Viprl 
gene to the distal region of chromosome 9, a region that 
shows homology of syntenywith human chromosome 3p. 
Sreedharan et al. (1993) cloned a human intestinal VIP re- 
ceptor gene; the deduced amino acid sequence shares 
84% identity with the rat lung VIP receptor. Couvineau et 
al. (1994) isolated 2 VIPR cDNA clones from a human jeju- 
nal epithelial cell cDNA library. One encodes a VIP recep- 
tor consisting of 460 amino acids and having 7 putative 
transmembrane domains, as do other G protein- coupled 



receptors. The other encodes a 495- amino acid VIP re- 
ceptor- related protein exhibiting 100% homology with 
the functional VIP receptor over the 428 amino acids at 
the C- terminal region, but containing a completely diver- 
gent 67- amino acid N- terminal domain. When expressed 
in COS- 7 cells, the second protein did not bind radioiodi- 
nated VIP, although it was normally addressed at the 
plasma membrane as assessed by immunofluorescence 
studies. 

[6522] 

[6523] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6524] Sreedharan, S. P.; Huang, J.- X.; Cheung, M.- C; Coetzl, E. 
J. : Structure, expression, and chromosomal localization of 
the type I human vasoactive intestinal peptide receptor 
gene. Proc. Nat. Acad. Sci. 92: 2939- 2943, 1995. ; and 

[6525] Couvineau, A.; Rouyer- Fessard, C; Darmoul, D.; Maoret, 
J.- J.; Carrero, I.; Ogier- Denis, E.; Laburthe, M. : Human 
intestinal VIP receptor: cloning and functional expression 
of two cDNA enc. 

[6526] Further studies establishing the function and utilities of 

VIPR1 are found in John Hopkins OMIM database record ID 



192321, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Vacuolar protein 
sorting 28 (yeast) (VPS28, Accession NP_057292.1) is an- 
other GAM47 target gene, herein designated TARGET 
GENE. VPS28 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by VPS28, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of VPS28 BINDING SITE, designated SEQ ID: 1076, 
to the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[6527] Another function of GAM47 is therefore inhibition of Vac- 
uolar protein sorting 28 (yeast) (VPS28, Accession 
NP_057292.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with VPS28. 

[6528] Vacuolar protein sorting 4a (yeast) (VPS4A, Accession 

NP_037377.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. VPS4A BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by VPS4A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of VPS4A BINDING SITE, designated 
SEQ ID: 15 139, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6529] Another function of GAM47 is therefore inhibition of Vac- 
uolar protein sorting 4a (yeast) (VPS4A, Accession 
NP_037377.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with VPS4A. 

[6530] Williams-beuren syndrome chromosome region 1 

(WBSCR1, Accession NP_114381.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. WBSCR1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
WBSCR1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of WBSCR1 BINDING SITE, designated 
SEQ ID:9970, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6531] Another function of GAM47 is therefore inhibition of 
Williams-beuren syndrome chromosome region 1 
(WBSCR1, Accession NP_114381.1), a gene which stimu- 



lates protein translation and therefore may be associated 
with Williams syndrome. Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of Williams 
syndrome, and of other diseases and clinical conditions 
associated with WBSCR1. 
[6532] The function of WBSCR1 has been established by previous 
studies. Williams- Beuren syndrome (WBS; 194050) is a 
multisystem developmental disorder caused by the dele- 
tion of contiguous genes at 7qll.23. Osborne et al. 
(1996) characterized a 500- kb region in 7qll.23 that 
was deleted in a collection of 30 WBS patients. They con- 
structed a detailed physical map of the region consisting 
of cosmids, PI artificial chromosomes, and yeast artificial 
chromosomes. They identified 9 transcription units from 
the area, including the previously characterized genes ELN 
(OMIM Ref. No. 130160), LIMK1 (OMIM Ref. No. 601329), 
and RFC2 (OMIM Ref. No. 600404), and the novel genes 
WSCR1 and WSCR4 (OMIM Ref. No. 603432). The WSCR1 
gene has 6 exons which contain an open reading frame 
encoding 232 amino acids, including an RNA- binding do- 
main consensus sequence. Northern blot analysis detected 
a 2.5- kb WBSCR1 transcript in all human cell lines ana- 
lyzed. Richter- Cook et al. (1998) identified the eukaryotic 



initiation factor (EIF) 4H protein from rabbit reticulocyte 
lysate on the basis of its ability to stimulate translation in 
an in vitro globin synthesis assay deficient in EIF4B (OMIM 
Ref. No. 603928) and EIF4F. Amino acid sequence analysis 
of 3 EIF4H tryptic fragments revealed 100% sequence 
identity to the human WBSCR1 protein. The authors 
demonstrated that the 25- kD rabbit EIF4H protein stimu- 
lates the in vitro activities of EIF4B and EIF4F in globin 
synthesis, as well as the in vitro RNA- dependent ATPase 
activities of EIF4A (e.g., 601102), EIF4B, and EIF4F. 

[6533] 

[6534] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6535] Osborne, L. R.; Martindale, D.; Scherer, S. W.; Shi, X.- M.; 
Huizenga, J.; Heng, H. H. Q.; Costa, T.; Pober, B.; Lew, L; 
BrinkmanJ.; RommensJ.; Koop, B.; Tsui, L- C. : Identifi- 
cation of genes from a 500- kb region at 7q 11.23 that is 
commonly deleted in Williams syndrome patients. Ge- 
nomics 36: 328- 336, 1996. ; and 

[6536] Richter- Cook, N. J.; Dever, T. E.; Hensold, J. O.; Merrick, 
W. C. : Purification and characterization of a new eukary- 
otic protein translation factor: eukaryotic initiation factor 



4H.J. 

[6537] Further studies establishing the function and utilities of 
WBSCR1 are found in John Hopkins OMIM database record 
ID 603431, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence.Williams-beuren syndrome chromosome region 1 
(WBSCR1, Accession NP_071496.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. WBSCR1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
WBSCR1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of WBSCR1 BINDING SITE, designated 
SEQ ID:9970, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6538] Another function of GAM47 is therefore inhibition of 
Williams-beuren syndrome chromosome region 1 
(WBSCR1, Accession NP.071496.1), a gene which stimu- 
lates protein translation and therefore may be associated 
with Williams syndrome. Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of Williams 
syndrome, and of other diseases and clinical conditions 



associated with WBSCR1. 
[6539] The function of WBSCR1 has been established by previous 
studies. Williams- Beuren syndrome (WBS; 194050) is a 
multisystem developmental disorder caused by the dele- 
tion of contiguous genes at 7qll.23. Osborne et al. 
(1996) characterized a 500- kb region in 7qll.23 that 
was deleted in a collection of 30 WBS patients. They con- 
structed a detailed physical map of the region consisting 
of cosmids, PI artificial chromosomes, and yeast artificial 
chromosomes. They identified 9 transcription units from 
the area, including the previously characterized genes ELN 
(OMIM Ref. No. 130160), LIMK1 (OMIM Ref. No. 601329), 
and RFC2 (OMIM Ref. No. 600404), and the novel genes 
WSCR1 and WSCR4 (OMIM Ref. No. 603432). The WSCR1 
gene has 6 exons which contain an open reading frame 
encoding 232 amino acids, including an RNA- binding do- 
main consensus sequence. Northern blot analysis detected 
a 2.5- kb WBSCR1 transcript in all human cell lines ana- 
lyzed. Richter- Cook et al. (1998) identified the eukaryotic 
initiation factor (EIF) 4H protein from rabbit reticulocyte 
lysate on the basis of its ability to stimulate translation in 
an in vitro globin synthesis assay deficient in EIF4B (OMIM 
Ref. No. 603928) and EIF4F. Amino acid sequence analysis 



of 3 EIF4H tryptic fragments revealed 100% sequence 
identity to the human WBSCR1 protein. The authors 
demonstrated that the 25- kD rabbit EIF4H protein stimu- 
lates the in vitro activities of EIF4B and EIF4F in globin 
synthesis, as well as the in vitro RNA- dependent ATPase 
activities of EIF4A (e.g., 601102), EIF4B, and EIF4F. 

[6540] 

[6541] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6542] Osborne, L. R.; Martindale, D.; Scherer, S. W.; Shi, X.- M.; 
Huizenga, J.; Heng, H. H. Q.; Costa, T.; Pober, B.; Lew, L; 
BrinkmanJ.; RommensJ.; Koop, B.; Tsui, L- C. : Identifi- 
cation of genes from a 500- kb region at 7q 11.23 that is 
commonly deleted in Williams syndrome patients. Ge- 
nomics 36: 328- 336, 1996. ; and 

[6543] Richter- Cook, N. J.; Dever, T. E.; Hensold, J. O.; Merrick, 
W. C. : Purification and characterization of a new eukary- 
otic protein translation factor: eukaryotic initiation factor 
4H.J. 

[6544] Further studies establishing the function and utilities of 
WBSCR1 are found in John Hopkins OMIM database record 
ID 603431, and in cited publications listed in Table 5, 



which are hereby incorporated by reference.WDR22 
(Accession XP_03 1102.1) is another GAM47 target gene, 
herein designated TARGET GENE. WDR22 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by WDR22, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of WDR22 BINDING 
SITE, designated SEQ ID: 1630, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[6545] Another function of GAM47 is therefore inhibition of 

WDR22 (Accession XP_031102.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WDR22. 

[6546] WFDC13 (Accession NP.742002.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. WFDC13 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by WFDC13, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
WFDC13 BINDING SITE, designated SEQ ID:15789, to the 



nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6547] Another function of GAM47 is therefore inhibition of 

WFDC13 (Accession NP.742002.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WFDC13. 

[6548] Xeroderma pigmentosum, complementation group c (XPC, 
Accession NP.004619.2) is another GAM47 target gene, 
herein designated TARGET GENE. XPC BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by XPC, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of XPC BINDING SITE, designated 
SEQ ID:3193, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6549] Another function of GAM47 is therefore inhibition of Xe- 
roderma pigmentosum, complementation group c (XPC, 
Accession NP_004619.2) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with XPC. 

[6550] ZAP (Accession NP_078901.3) is another GAM47 target 

gene, herein designated TARGET GENE. ZAP BINDING SITE 



is a target binding site found in the 5 X untranslated re- 
gion of multiple transcripts of mRNA encoded by ZAP, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ZAP BINDING SITE, designated SEQ ID:2097, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[6551] Another function of GAM47 is therefore inhibition of ZAP 
(Accession NP.078901.3) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ZAP. 

[6552] ZAP (Accession NP_064504.2) is another GAM47 target 

gene, herein designated TARGET GENE. ZAP BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of multiple transcripts of mRNA encoded by ZAP, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ZAP BINDING SITE, designated SEQ ID:2097, to 
the nucleotide sequence of GAM47 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:269. 

[6553] Another function of GAM47 is therefore inhibition of ZAP 



(Accession NP_064504.2) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ZAP. 

[6554] zinc finger, dhhc domain containing 5 (ZDHHC5, Acces- 
sion XP_290511.1) is another GAM47 target gene, herein 
designated TARGET GENE. ZDHHC5 BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 
mRNA encoded by ZDHHC5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZDHHC5 BIND- 
ING SITE, designated SEQ ID:17547, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6555] Another function of GAM47 is therefore inhibition of Zinc 
finger, dhhc domain containing 5 (ZDHHC5, Accession 
XP_290511.1) . Accordingly, utilities of GAM47 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with ZDHHC5. 

[6556] zinc finger, dhhc domain containing 6 (ZDHHC6, Acces- 
sion NP.071939.1) is another GAM47 target gene, herein 
designated TARGET GENE. ZDHHC6 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 



mRNA encoded by ZDHHC6, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZDHHC6 BIND- 
ING SITE, designated SEQ ID:7010, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6557] Another function of GAM47 is therefore inhibition of Zinc 
finger, dhhc domain containing 6 (ZDHHC6, Accession 
NP.071939.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZDHHC6. 

[6558] zfpi (Accession NP.710155.1) is another GAM47 target 

gene, herein designated TARGET GENE. ZFPI BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by ZFPI, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZFPI BINDING 
SITE, designated SEQ ID:2444, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[6559] Another function of GAM47 is therefore inhibition of ZFPI 



(Accession NP_710155.1) .Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ZFP1. 

[6560] ZFP29 (Accession NP_060364.1) is another GAM47 target 
gene, herein designated TARGET GENE. ZFP29 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ZFP29, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ZFP29 BIND- 
ING SITE, designated SEQ ID:6538, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6561] Another function of GAM47 is therefore inhibition of 

ZFP29 (Accession NP_060364.1) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZFP29. 

[6562] zinc finger protein 95 homolog (mouse) (ZFP95, Accession 
NP_055384.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. ZFP95 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ZFP95, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ZFP95 
BINDING SITE, designated SEQ ID:10540, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6563] Another function of GAM47 is therefore inhibition of Zinc 
finger protein 95 homolog (mouse) (ZFP95, Accession 
NP_055384.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZFP95. 

[6564] zinc finger protein 95 homolog (mouse) (ZFP95, Accession 
NP_659570.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. ZFP95 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ZFP95, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ZFP95 
BINDING SITE, designated SEQ ID:10540, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6565] Another function of GAM47 is therefore inhibition of Zinc 
finger protein 95 homolog (mouse) (ZFP95, Accession 



NP_659570.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZFP95. 

[6566] ZHX2 (Accession NP_055758.1) is another GAM47 target 
gene, herein designated TARGET GENE. ZHX2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ZHX2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ZHX2 BIND- 
ING SITE, designated SEQ ID:3967, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6567] Another function of GAM47 is therefore inhibition of ZHX2 
(Accession NP_055758.1) . Accordingly, utilities of GAM47 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ZHX2. 

[6568] zinc finger protein 137 (clone phz-30) (ZNF137, Acces- 
sion NP_003429.1) is another GAM47 target gene, herein 
designated TARGET GENE. ZNF137 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by ZNF137, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF137 BINDING 
SITE, designated SEQ ID: 18802, to the nucleotide se- 
quence of GAM47 RNA, herein designated GAM RNA, also 
designated SEQ ID:269. 

[6569] Another function of GAM47 is therefore inhibition of Zinc 
finger protein 137 (clone phz-30) (ZNF137, Accession 
NP_003429.1) . Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF137. 

[6570] zinc finger protein 142 (clone phz-49) (ZNF142, Acces- 
sion NP_005072.1) is another GAM47 target gene, herein 
designated TARGET GENE. ZNF142 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by ZNF142, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF142 BINDING 
SITE, designated SEQ ID:4359, to the nucleotide sequence 
of GAM47 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:269. 

[6571] Another function of GAM47 is therefore inhibition of Zinc 
finger protein 142 (clone phz-49) (ZNF142, Accession 



NP_005072.1), a gene which may be involved in transcrip- 
tional regulation. Accordingly, utilities of GAM47 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF142. 
[6572] The function of ZNF142 has been established by previous 
studies, screening a human insulinoma cDNA library with 
a degenerate oligonucleotide corresponding to the H/C 
linker sequence, Tommerup et al. (1993) isolated cDNAs 
potentially encoding zinc finger proteins. Tommerup and 
Vissing (1995) performed sequence analysis on a number 
of these cDNAs and identified several novel zinc finger 
protein genes, including ZNF142. The ZNF142 cDNA pre- 
dicts a protein belonging to the Kruppel family of zinc fin- 
ger proteins. By sequencing random cDNAs corresponding 
to relatively long transcripts, Nagase et al. (1996) identi- 
fied a cDNA encoding ZNF142, which they called 
KIAA0236. The deduced ZNF142 protein has 1,687 amino 
acids. Northern blot analysis detected ZNF142 expression 
in all 16 human tissues examined. 

[6573] 

[6574] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[6575] Tommerup, N.; Vissing, H. : Isolation and fine mapping of 
16 novel human zinc finger- encoding cDNAs identify pu- 
tative candidate genes for developmental and malignant 
disorders. Genomics 27: 259- 264, 1995. ; and 

[6576] Nagase, T.; Seki, N.; Ishikawa, K.; Ohira, M.; Kawarabayasi, 
Y.; Ohara, O.; Tanaka, A.; Kotani, H.; Miyajima, N.; No- 
mura, N. : Prediction of the coding sequences of unidenti- 
fied human genes. 

[6577] Further studies establishing the function and utilities of 
ZNF142 are found in John Hopkins OMIM database record 
ID 604083, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Zinc finger 
protein 336 (ZNF336, Accession NP_071927.1) is another 
GAM47 target gene, herein designated TARGET GENE. 
ZNF336 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by ZNF336, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ZNF336 BINDING SITE, designated SEQID:11735, to the 
nucleotide sequence of GAM47 RNA, herein designated 
GAM RNA, also designated SEQ ID:269. 

[6578] Another function of GAM47 is therefore inhibition of Zinc 



finger protein 336 (ZNF336, Accession NP_071927.1) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF336. 

[6579] ZNF431 (Accession XP.086098.2) is another GAM47 target 
gene, herein designated TARGET GENE. ZNF431 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ZNF431, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ZNF431 
BINDING SITE, designated SEQ ID:4664, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6580] Another function of GAM47 is therefore inhibition of 

ZNF431 (Accession XP_086098.2) . Accordingly, utilities of 
GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZNF431. 

[6581] ZNF441 (Accession NP_689568.1) is another GAM47 tar- 
get gene, herein designated TARGET GENE. ZNF441 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by ZNF441, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ZNF441 
BINDING SITE, designated SEQ ID:10390, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6582] Another function of GAM47 is therefore inhibition of 

ZNF441 (Accession NP_689568.1) . Accordingly, utilities 
of GAM47 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZNF441. 

[6583] Z i nc finger protein 75a (ZNF75A, Accession NP_694573.1) 
is another GAM47 target gene, herein designated TARGET 
GENE. ZNF75A BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
ZNF75A, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF75A BINDING SITE, designated 
SEQ ID: 15281, to the nucleotide sequence of GAM47 RNA, 
herein designated GAM RNA, also designated SEQ ID:269. 

[6584] Another function of GAM47 is therefore inhibition of Zinc 
finger protein 75a (ZNF75A, Accession NP_694573.1) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 



sociated with ZNF75A. 

[6585] zinc finger protein 80 (ptl7) (ZNF80, Accession 

NP_009067.1) is another GAM47 target gene, herein des- 
ignated TARGET GENE. ZNF80 BINDING SITE1 and ZNF80 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by ZNF80, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ZNF80 
BINDING SITE1 and ZNF80 BINDING SITE2, designated SEQ 
ID:3538 and SEQ ID:7656 respectively, to the nucleotide 
sequence of GAM47 RNA, herein designated GAM RNA, 
also designated SEQ ID:269. 

[6586] Another function of GAM47 is therefore inhibition of Zinc 
finger protein 80 (ptl7) (ZNF80, Accession NP_009067.1) . 
Accordingly, utilities of GAM47 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF80. 

[6587] 

[6588] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 49 
(GAM49), which modulates expression of respective target 



genes thereof, the function and utility of which target 
genes is known in the art. 

[6589] GAM49 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM49 was detected is described hereinabove 
with reference to Figs. 8-15. 

[6590] GAM49 gene, herein designated GAM GENE, and GAM49 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[6591] GAM49 gene encodes a GAM49 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM49 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM49 precursor RNA is designated SEQ ID: 184, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6592] GAM49 precursor RNA folds onto itself, forming GAM49 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 



half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[6593] GAM49 precursor RNA folds onto itself, forming GAM49 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[6594] Nucleotide sequence of GAM49 precursor RNA, desig- 
nated SEQ-ID: 184, and a schematic representation of a 
predicted secondary folding of GAM49 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[6595] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM49 folded precursor RNA into GAM49 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 



an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM49 RNA is designated SEQ 
ID:338, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[6596] GAM49 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM49 target 
RNA, herein designated GAM TARGET RNA. GAM49 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 N untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[6597] GAM49 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM49 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM49 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 



that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM49 RNA may have a different number of target 
binding sites in untranslated regions of a GAM49 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6598] The complementary binding of GAM49 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM49 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM49 target RNA into GAM49 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[6599] it is appreciated that GAM49 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM49 target genes. The mRNA of each one of this plu- 
rality of GAM49 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM49 RNA, 
herein designated GAM RNA, and which when bound by 



GAM49 RNA causes inhibition of translation of respective 
one or more GAM49 target proteins. 

[6600] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM49 gene, herein designated GAM GENE, on one or 
more GAM49 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[6601] it is appreciated that specific functions and accordingly 
utilities of GAM49 correlate with, and may be deduced 
from, the identity of the target genes which GAM49 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 



[6602] 
[6603] 

[6604] Fibroblast growth factor 18 (FCF18, Accession 

NM_003862.1) is a GAM49 target gene, herein designated 
TARGET GENE. FGF18 BINDING SITE is a target binding site 
found in the 5 X untranslated region of multiple transcripts 
of mRNA encoded by FGF18, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FGF18 BINDING 
SITE, designated SEQ ID:6988, to the nucleotide sequence 
of GAM49 RNA, herein designated GAM RNA, also desig- 
nated SEQID:338. 

[6605] a function of GAM49 is therefore inhibition of Fibroblast 
growth factor 18 (FGF18, Accession NM_003862.1), a 
gene which stimulates hepatic and intestinal proliferation. 
Accordingly, utilities of GAM49 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with FGF18. 

[6606] The function of FGF18 has been established by previous 
studies. The fibroblast growth factors (FGFs; e.g., FGF2; 
134920) are a family of growth factors and oncogenes 



that contain a conserved, approximately 120- amino acid 
core. Individual FGFs play important roles in embryonic 
development, cell growth, morphogenesis, tissue repair, 
inflammation, angiogenesis, and tumor growth and inva- 
sion. Ohbayashi et al. (1998) isolated human, mouse, and 
rat cDNAs encoding a novel member of the FGF family, 
FGF18. The deduced 207- amino acid human and rat 
FGF18 proteins are 99% identical. FGF18 contains a typical 
hydrophobic signal sequence at its N terminus, and the 
authors demonstrated that recombinant rat Fgfl8 can be 
efficiently secreted by High Five insect cells. Recombinant 
rat Fgfl8 induced neurite outgrowth in PC12 cells. North- 
ern blot analysis of rat adult tissues showed abundant ex- 
pression of Fgfl8 in lung but did not detect Fgfl8 ex- 
pression in other tissues. In rat 14.5- and 19.5- day em- 
bryos, in situ hybridization showed Fgfl8 expression in 
several discrete regions. Independently, Hu et al. (1998) 
isolated human and mouse FGF18 cDNAs. Among known 
FGF family members, the FGF18 protein is most similar to 
FGF8 (OMIM Ref. No. 600483) and FGF17 (OMIM Ref. No. 
603725), with human FGF18 showing 60% and 58% iden- 
tity with human FGF8 and FGF17, respectively. The au- 
thors demonstrated that recombinant mouse Fgfl8 is gly- 



cosylated and can stimulate proliferation of NIH 3T3 cells 
in vitro in a heparan sulfate- dependent manner. Northern 
blot analysis of mouse adult tissues showed highest Fgfl8 
expression in the lung and kidney, and in situ hybridiza- 
tion of mouse 15.5- day embryos detected Fgfl8 tran- 
scripts primarily in the lung. However, injection of recom- 
binant mouse Fgfl8 into normal mice induced prolifera- 
tion in a wide variety of tissues, with the liver and small 
intestine appearing to be the primary targets. Hu et al. 
(1998) showed that transgenic mice overexpressing Fgfl8 
in the liver exhibited an increase in liver weight and hepa- 
tocellular proliferation. By radiation hybrid analysis and 
FISH, Whitmore et al. (2000) mapped the FGF18 gene to 
chromosome 5q34. 

[6607] 

[6608] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6609] Ohbayashi, N.; Hoshikawa, M.; Kimura, S.; Yamasaki, M.; 
Fukui, S.; Itoh, N. : Structure and expression of the mRNA 
encoding a novel fibroblast growth factor, FGF- 18. J. Biol. 
Chem. 273: 18161- 18164, 1998. ; and 

[6610] whitmore, T. E.; Maurer, M. F.; Sexson, S.; Raymond, F.; 



Conklin, D.; Deisher, T. A. : Assignment of fibroblast 
growth factor 18 (FGF18) to human chromosome 5q34 by 
use of radiation hyb. 

[6611] Further studies establishing the function and utilities of 
FGF18 are found in John Hopkins OMIM database record 
ID 603726, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.FLJ13855 
(Accession NM.023079.2) is another GAM49 target gene, 
herein designated TARGET GENE. FLJ13855 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ13855, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ13855 
BINDING SITE, designated SEQ ID:19352, to the nucleotide 
sequence of GAM49 RNA, herein designated GAM RNA, 
also designated SEQ ID:338. 

[6612] Another function of GAM49 is therefore inhibition of 

FLJ13855 (Accession NM.023079.2) . Accordingly, utilities 
of GAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13855. 

[6613] Frequently rearranged in advanced t-cell lymphomas 

(FRAT1, Accession NM_005479.1) is another GAM49 tar- 



get gene, herein designated TARGET GENE. FRAT1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
FRAT1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FRAT1 BINDING SITE, designated 
SEQ ID:9462, to the nucleotide sequence of GAM49 RNA, 
herein designated GAM RNA, also designated SEQ ID:338. 

[6614] Another function of GAM49 is therefore inhibition of Fre- 
quently rearranged in advanced t-cell lymphomas (FRAT1, 
Accession NM_005479.1) . Accordingly, utilities of GAM49 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FRAT1. 

[6615] KIAA0087 (Accession NM.014769.1) is another GAM49 
target gene, herein designated TARGET GENE. KIAA0087 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0087, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0087 BINDING SITE, designated SEQ ID:7226, to the 
nucleotide sequence of GAM49 RNA, herein designated 



GAM RNA, also designated SEQ ID:338. 
[6616] Another function of GAM49 is therefore inhibition of 

KIAA0087 (Accession NM.014769.1) . Accordingly, utili- 
ties of GAM49 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0087. 

[6617] KIAA1679 (Accession XM_046570.3) is another GAM49 
target gene, herein designated TARGET GENE. KIAA1679 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1679, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1679 BINDING SITE, designated SEQ ID:16549, to the 
nucleotide sequence of GAM49 RNA, herein designated 
GAM RNA, also designated SEQ ID:338. 

[6618] Another function of GAM49 is therefore inhibition of 

KIAA1679 (Accession XM_046570.3) . Accordingly, utili- 
ties of GAM49 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1679. 

[6619] Ninjurin 2 (NINJ2, Accession NM.016533.3) is another 
GAM49 target gene, herein designated TARGET GENE. 



NINJ2 BINDING SITE is a target binding site found in the 5 x 
untranslated region of mRNA encoded by NINJ2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NINJ2 BINDING SITE, designated SEQ ID:18923, to the nu- 
cleotide sequence of GAM49 RNA, herein designated GAM 
RNA, also designated SEQ ID:338. 
[6620] Another function of GAM49 is therefore inhibition of Nin- 
jurin 2 (NINJ2, Accession NM.016533.3) . Accordingly, 
utilities of GAM49 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NINJ2. 

[6621] siOO calcium binding protein, beta (neural) (S100B, Ac- 
cession NM_006272.1) is another GAM49 target gene, 
herein designated TARGET GENE. S100B BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by S100B, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of S100B BINDING SITE, 
designated SEQ ID:5375, to the nucleotide sequence of 
GAM49 RNA, herein designated GAM RNA, also designated 



SEQID:338. 

[6622] Another function of GAM49 is therefore inhibition of S100 
calcium binding protein, beta (neural) (S100B, Accession 
NM_006272.1), a gene which weakly binds calcium but 
binds zinc very tightly- distinct binding sites with differ- 
ent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of GAM49 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with S100B. 

[6623] The function of S100B has been established by previous 
studies. See 176940. The beta- subunit of S100 protein is 
expressed in glial cells at levels at least tenfold higher 
than in most other cell types. The brain also contains 
small amounts of the alpha subunits at levels approxi- 
mately one- tenth that of the beta subunit. Allore et al. 
(1988) used genomic and cDNA probes in connection with 
a panel of rodent- human somatic cell hybrids to assign 
the S100B gene to 21q22. They suggested that this is a 
candidate gene for the neurologic disturbances in Down 
syndrome when present in trisomic state. By in situ hy- 
bridization, Duncan et al. (1989) localized the S100B gene 
to 21q22.2- q22.3. Allore et al. (1990) isolated overlap- 
ping genomic clones spanning the region coding for 



S100B and its flanking sequences. The intron/exon orga- 
nization is similar to that of the genes coding for several 
other members of the S100 protein subfamily. The S100B 
gene is composed of 3 exons, the first of which specifies 
the 5- prime untranslated region. Morii et al. (1991) iso- 
lated the S100A (OMIM Ref. No. 176940) and S100B genes 
from a human genomic DNA library. Endonuclease map- 
ping and DNA sequencing showed that both comprise 3 
exons and 2 introns. Two Ca(2+)- binding domains were 
independently encoded by exons 2 and 3. By spot- blot 
hybridization analysis of flow- sorted chromosomes, Morii 
et al. (1991) showed that the S100A and S100B genes are 
located on chromosome 1 and chromosome 21, respec- 
tively. Using restriction endonuclease fragment length 
variations (RFLV) in multipoint backcrosses, Shimizu et al. 
(1992) mapped the SlOOb gene in relation to other genes 
on mouse chromosome 10. The S100B gene is expressed 
at high levels in brain primarily by astrocytes. Addition of 
the disulfide- bonded dimeric form of the protein to pri- 
mary neuronal and glial cultures and established cell lines 
induces axonal extension and alterations in astrocyte pro- 
liferation and phenotype. Reeves et al. (1994) demon- 
strated that the same effects of the S100B protein are ex- 



erted in vivo. They found that both astrocytosis and neu- 
rite proliferation occurred in transgenic mice expressing 
elevated levels of SlOOb. They suggested that these 
transgenic mice represent a useful model for studies of 
the role of S100B in glial- neuronal interactions in normal 
development and function of the brain and for analyzing 
the significance of elevated levels of the protein in Down 
syndrome and Alzheimer disease. 

[6624] 

[6625] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6626] Reeves, R. H.; Yao, J.; Crowley, M. R.; Buck, S.; Zhang, X.; 
Yarowsky, P.; Gearhart, J. D.; Hilt, D. C. : Astrocytosis and 
axonal proliferation in the hippocampus of SlOOb trans- 
genic mice. Proc. Nat. Acad. Sci. 91: 5359- 5363, 1994. ; 
and 

[6627] shimizu, A.; Sakai, Y.; Ohno, K.; Masaki, S.; Kuwano, R.; 

Takahashi, Y.; Miyashita, N.; Watanabe, T. : A molecular 

genetic linkage map of mouse chromosome 10, including 

the Myb, SlOOb, P. 
[6628] Further studies establishing the function and utilities of 

S100B are found in John Hopkins OMIM database record 



ID 176990, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Sema domain, 
immunoglobulin domain (ig), transmembrane domain (tm) 
and short cytoplasmic domain, (semaphorin) 4b (SEMA4B, 
Accession XM.044533.9) is another GAM49 target gene, 
herein designated TARGET GENE. SEMA4B BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by SEMA4B, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SEMA4B BINDING SITE, designated SEQ ID: 17188, to the 
nucleotide sequence of GAM49 RNA, herein designated 
GAM RNA, also designated SEQ ID:338. 

[6629] Another function of GAM49 is therefore inhibition of Sema 
domain, immunoglobulin domain (ig), transmembrane do- 
main (tm) and short cytoplasmic domain, (semaphorin) 4b 
(SEMA4B, Accession XM_044533.9) . Accordingly, utilities 
of GAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEMA4B. 

[6630] Tumor necrosis factor receptor superfamily, member 6b, 
decoy (TNFRSF6B, Accession ) is another GAM49 target 
gene, herein designated TARGET GENE. TNFRSF6B BIND- 



ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
TNFRSF6B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TNFRSF6B BINDING SITE, designated 
SEQ ID: 17121, to the nucleotide sequence of GAM49 RNA, 
herein designated GAM RNA, also designated SEQ ID:338. 

[6631] Another function of GAM49 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 6b, de- 
coy (TNFRSF6B, Accession ), a gene which is decoy recep- 
tor and protects against apoptosis. Accordingly, utilities 
of GAM49 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TNFRSF6B. 

[6632] The function of TNFRSF6B has been established by previ- 
ous studies. Pitti et al. (1998) identified ESTs that showed 
homology to the tumor necrosis factor receptor (TNFR) 
superfamily. Using PCR with primers based on the region 
of EST consensus, they isolated a cDNA encoding a solu- 
ble decoy receptor, termed decoy receptor- 3 (DCR3), 
from a human fetal lung cDNA library. The DCR3 protein 
contains 300 amino acids and has a molecular mass of 35 
kD. By Northern blot analysis, Pitti et al. (1998) detected a 



1.2- kb transcript in human fetal lung, brain, and liver, 
and in adult spleen, colon, and lung. Pitti et al. (1998) 
demonstrated that DCR3 binds to FASL and inhibits FASL- 
induced apoptosis. Like osteoprotegerin (OPG; 602643), 
another TNFR superfamily member, DCR3 lacks an appar- 
ent transmembrane sequence, indicating that DCR3 may 
be a secreted, rather than a membrane- associated, 
molecule. The DCR3 protein shares 31% sequence homol- 
ogy with OPG, and all of the cysteines in the 4 cysteine- 
rich domains of DCR3 and OPG are conserved. Pitti et al. 
(1998) stated that DCR3 and OPG define a subset of TNFR 
family members that function as secreted decoys to mod- 
ulate ligands that induce apoptosis. Bai et al. (2000) inde- 
pendently identified the DCR3 gene, which they called 
M68. M68 genomic DNA, mRNA, and protein levels were 
examined in a series of human gastrointestinal tract tu- 
mors. Using M68 immunohistochemistry and a scoring 
system similar to that used for HER- 2/neu (ERBB2; 
164870), they found that M68 protein was overexpressed 
in 30 of 68 (44%) human adenocarcinomas of the esopha- 
gus, stomach, colon, and rectum. Tumors examined by 
Northern blot revealed M68 mRNA highly elevated in a 
similar fraction of primary tumors from the same gas- 



trointestinal tract regions, as well as in 2 colon adenocar- 
cinoma cell lines. They also found M68 protein to be over- 
expressed in a substantial number of tumors in which 
gene amplification could not be detected by fluorescence 
in situ hybridization or quantitative genomic PCR, sug- 
gesting that overexpression of M68 may precede amplifi- 
cation in tumors. They found that M68 lies within a 4- 
gene cluster that includes a novel helicase- like gene re- 
lated to RAD3/ERCC2 (OMIM Ref. No. 126340), a plasma 
membrane Ras- related GTPase and a member of the 
stathmin family (OMIM Ref. No. 151442), amplification or 
overexpression of which may also contribute to cell 
growth and tumor progression. 

[6633] 

[6634] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 6635 ] Bai, C; Connolly, B.; Metzker, M. L; Hilliard, C. A.; Liu, X.; 
Sandig, V.; Soderman, A.; Galloway, S. M.; Liu, Q.; Austin, 
C. P.; Caskey, C. T. : Overexpression of M68/DCR3 in hu- 
man gastrointestinal tract tumors independent of gene 
amplification and its location in a four- gene cluster. Proc. 
Nat. Acad. Sci. 97: 1230- 1235, 2000. ; and 



[6636] Pitti , R. M.; Marsters, S. A.; Lawrence, D. A.; Roy, M.; 

Kischkel, F. C; Dowd, P.; Huang, A.; Donahue, C. J.; Sher- 
wood, S. W.; Baldwin, D. T.; Godowski, P. J.; Wood, W. I.; 
Gurney, A. 

[6637] Further studies establishing the function and utilities of 
TNFRSF6B are found in John Hopkins OMIM database 
record ID 603361, and in cited publications listed in Table 
5, which are hereby incorporated by reference. 

[6638] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 50 
(GAM50), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[6639] GAM50 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM50 was detected is described hereinabove 
with reference to Figs. 8-15. 

[6640] GAM50 gene, herein designated GAM GENE, and GAM50 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[6641] GAM50 gene encodes a GAM50 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 



genes, and unlike most ordinary genes, GAM50 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM50 precursor RNA is designated SEQ ID: 150, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6642] GAM50 precursor RNA folds onto itself, forming GAM 50 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[6643] GAM50 precursor RNA folds onto itself, forming GAM 50 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 



cleotide sequence of the second half thereof. 

[6644] Nucleotide sequence of GAM50 precursor RNA, desig- 
nated SEQ-ID: 150, and a schematic representation of a 
predicted secondary folding of GAM50 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[6645] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 50 folded precursor RNA into GAM 50 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM50 RNA is designated SEQ 
ID:368, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[6646] GAM50 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM50 target 
RNA, herein designated GAM TARGET RNA. GAM 50 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 



coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[6647] GAM50 RNA, herein designated GAM RNA, binds comple- 
mentarity to one or more target binding sites located in 
untranslated regions of GAM50 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM50 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 50 RNA may have a different number of target 
binding sites in untranslated regions of a GAM50 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the S^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6648] The complementary binding of GAM50 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM50 target 



RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM50 target RNA into GAM50 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[6649] it is appreciated that GAM50 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM50 target genes. The mRNA of each one of this plu- 
rality of GAM50 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM50 RNA, 
herein designated GAM RNA, and which when bound by 
GAM50 RNA causes inhibition of translation of respective 
one or more GAM50 target proteins. 

[6650] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM50 gene, herein designated GAM GENE, on one or 
more GAM50 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 



known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[6651] it is appreciated that specific functions and accordingly 
utilities of GAM50 correlate with, and may be deduced 
from, the identity of the target genes which GAM50 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[6652] 
[6653] 

[6654] LOC85028 (Accession NM_053040.1) is a GAM50 target 
gene, herein designated TARGET GENE. LOC85028 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by LOC85028, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
LOC85028 BINDING SITE, designated SEQ ID:11482, to the 



nucleotide sequence of GAM50 RNA, herein designated 
GAM RNA, also designated SEQ ID:368. 
[6655] a function of GAM 50 is therefore inhibition of LOC85028 
(Accession NM_053040.1) . Accordingly, utilities of 
GAM50 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC85028. 

[6656] 

[6657] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 51 
(GAM51), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[6658] GAM 51 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM51 was detected is described hereinabove 
with reference to Figs. 8-15. 

[6659] GAM 51 gene, herein designated GAM GENE, and GAM 51 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[6660] GAM 51 gene encodes a GAM51 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 



genes, and unlike most ordinary genes, GAM51 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM 51 precursor RNA is designated SEQ ID:49, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID:49 is located at po- 
sition 70576684 relative to chromosome 7. 

[6661] GAM 51 precursor RNA folds onto itself, forming GAM51 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[6662] GAM51 precursor RNA folds onto itself, forming GAM51 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[6663] Nucleotide sequence of GAM51 precursor RNA, desig- 
nated SEQ-ID: 49, and a schematic representation of a 
predicted secondary folding of GAM51 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[6664] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 51 folded precursor RNA into GAM 51 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM51 RNA is designated SEQ 
ID:201, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[6665] GAM51 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM51 target 
RNA, herein designated GAM TARGET RNA. GAM 51 target 
RNA comprises three regions, as is typical of mRNA of a 



protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[6666] GAM 51 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM51 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM51 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 51 RNA may have a different number of target 
binding sites in untranslated regions of aGAM51 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6667] The complementary binding of GAM51 RNA, herein desig- 



nated GAM RNA, to target binding sites on GAM51 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM51 target RNA into GAM51 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[6668] it is appreciated that GAM51 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM51 target genes. The mRNA of each one of this plu- 
rality of GAM51 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM51 RNA, 
herein designated GAM RNA, and which when bound by 
GAM51 RNA causes inhibition of translation of respective 
one or more GAM51 target proteins. 

[6669] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM51 gene, herein designated GAM GENE, on one or 
more GAM51 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 



ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[6670] it is appreciated that specific functions and accordingly 
utilities of GAM51 correlate with, and may be deduced 
from, the identity of the target genes which GAM5 1 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[6671] 
[6672] 

[6673] Atp-binding cassette, sub-family d (aid), member 4 
(ABCD4, Accession NM_020323.1) is a GAM 51 target 
gene, herein designated TARGET GENE. ABCD4 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
ABCD4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ABCD4 BINDING SITE, designated 
SEQ ID: 1712, to the nucleotide sequence of GAM 51 RNA, 
herein designated GAM RNA, also designated SEQ ID:201. 
[6674] a function of GAM51 is therefore inhibition of Atp- 

binding cassette, sub-family d (aid), member 4 (ABCD4, 
Accession NM_020323.1), a gene which Putative peroxi- 
somal ATP binding cassette transporter. Accordingly, util- 
ities of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
ABCD4. 

[6675] The function of ABCD4 has been established by previous 
studies. The peroxisomal membrane contains several 
ATP- binding cassette (ABC) transporters, including 
PMP70 (PXMP1; 170995), ALDP (see OMIM Ref. No. 
300100), and ALDR (ALDL1; 601081). All 3 proteins are 
ABC half- transporters, which dimerize to form an active 
transporter. See 603076. By searching an EST database for 
homologs of PMP70 and ALDP, Shani et al. (1997) and 
Holzinger et al. (1997) identified PXMP1L cDNAs. They re- 
spectively designated the gene P70R and PMP69. Shani et 
al. (1997) reported that the predicted 606- amino acid 
protein has the structure of an ABC half- transporter and 



shares 25 to 27% sequence identity with PMP70, ALDR, 
and ALDP. Antibodies against PXMP1L detected a 73- kD 
protein on Western blots. Immunofluorescence studies lo- 
calized the protein to peroxisomes. Northern blot analysis 
revealed that PXMP1L was expressed as a 2.6- kb mRNA 
in all tissues examined. Holzinger et al. (1997) and 
Holzinger et al. (1998) found transcript variants resulting 
from alternative splicing and use of alternative polyadeny- 
lation sites. Holzinger et al. (1998) reported that the 
PXMP1L gene contains 19 exons and spans approximately 
16 kb. 

[6676] 

[6677] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6678] Holzinger, A.; Roscher, A. A.; Landgraf, P.; Lichtner, P.; 
Kammerer, S. : Genomic organization and chromosomal 
localization of the human peroxisomal membrane pro- 
tein- 1- like protein (PXMP1- L) gene encoding a peroxi- 
somal ABC transporter. FEBS Lett. 426: 238- 242, 1998. ; 
and 

t 6679 ] Shani, N.; Jimenez- Sanchez, C; Steel, C; Dean, M.; Valle, 
D. : Identification of a fourth half ABC transporter in the 



human peroxisomal membrane. Hum. Molec. Genet. 6: 
1925- 1931, 1997. 

[6680] Further studies establishing the function and utilities of 
ABCD4 are found in John Hopkins OMIM database record 
ID 603214, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence.Acyl-coenzyme a dehydrogenase family, member 8 
(ACAD 8, Accession NM.014384.1) is another GAM 51 tar- 
get gene, herein designated TARGET GENE. ACAD 8 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by ACAD8, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ACAD8 
BINDING SITE, designated SEQ ID:1175, to the nucleotide 
sequence of GAM51 RNA, herein designated GAM RNA, 
also designated SEQ ID:201. 

[6681] Another function of GAM51 is therefore inhibition of Acyl- 
coenzyme a dehydrogenase family, member 8 (ACAD8, 
Accession NM_014384.1), a gene which Member of the 
acyl- Coenzyme A dehydrogenase family; alpha,beta- de- 
hydrogenates acyl- CoA esters. Accordingly, utilities of 
GAM51 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with ACAD8. 
[6682] The function of ACAD8 has been established by previous 
studies. Acyl- coenzyme A (CoA) dehydrogenases (ACADs) 
are a family of mitochondrial enzymes that catalyze the 
first dehydrogenation step in the beta- oxidation of fatty 
acyl- CoA derivatives. Fatty acids provide important respi- 
ratory fuel for many tissues, including heart, skeletal 
muscle, brown adipose tissue, kidney, and liver, as is evi- 
dent in individuals with defects in any 1 of the ACADs. 
The mitochondrial beta- oxidation pathway is a cycle of 4 
sequential reactions in which the fatty acid substrate is 
shortened by 2 carbon atoms with each cycle, releasing an 
acetyl- CoA molecule that can then be used in the tricar- 
boxylic acid cycle or for ketogenesis. Several human 
ACADs exist, including those involved in the initial step of 
mitochondrial beta- oxidation of straight chain fatty 
acids, such as short- chain ACAD (ACADS; 606885), 
medium- chain ACAD (ACADM; 607008), long- chain 
ACAD (ACADL; 201460), and very long- chain ACAD 
(ACADVL; 201475), and those involved in the degradation 
of amino acids, such as isovaleryl- CoA dehydrogenase 
(IVD; 243500), isobutyryl- CoA dehydrogenase, and glu- 
taryl- CoA dehydrogenase (GCDH; 231670). All ACADs 



catalyze the same initial dehydrogenation of the substrate 
at the beta- carbon atom and require electron transfer 
flavoprotein as an electron acceptor. However, they differ 
distinctly from each other with regard to the length and 
configuration of the hydrocarbon chain of their respective 
substrates and have accordingly received appropriate 
names. ACADs are nuclear- encoded and are synthesized 
as precursor proteins in the cytosol with an N- terminal 
leader peptide, which is cleaved off on import to the mito- 
chondria, producing a mature monomer. ACADs share se- 
quence similarity. By constructing a transcript map of the 
HJCD (OMIM Ref. No. 602782) critical region in llq25, to- 
gether with searching the Unigene database, Telford et al. 
(1999) identified the ACAD8 gene. They isolated an 
ACAD8 cDNA containing a full- length coding sequence 
using RT- PCR on RNA from human adult brain and skin 
fibroblast. The predicted 415- amino acid ACAD8 protein 
contains many of the residues conserved in most other 
ACADs, including an active site glutamic acid residue and 
residues important for tetramer formation. Amino acid se- 
quence identity between ACAD8 and other known ACADs 
range from 28% with GCDH to 38% with ACADS. Northern 
blot analysis detected an approximately 2.1- kb ACAD8 



transcript in all tissues examined, namely heart, lung, 
brain, skeletal muscle, pancreas, placenta, liver, and kid- 
ney, although it was weakly expressed in the last 2 tis- 
sues. RT- PCR showed ACAD8 expression in human 
cochlea and the myeloid cell line KG- 1. Andresen et al. 
(2000) showed that ACAD8 is an isobutyryl- CoA dehy- 
drogenase and that both ACAD8 and ACADSB are im- 
ported in the mitochondria and form tetramers. ACAD8 is 
a mitochondrial enzyme that functions in valine 
catabolism. 

[6683] 

[6684] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6685] Telford, E. A. R.; Moynihan, L M.; Markham, A. F.; Lench, 
N. J. : Isolation and characterisation of a cDNA encoding 
the precursor for a novel member of the acyl- CoA dehy- 
drogenase gene family. Biochim. Biophys. Acta 1446: 
371- 376, 1999. ; and 

[6686] Andresen, B. S.; Christensen, E.; Corydon, T. J.; Bross, P.; 
Pilgaard, B.; Wanders, R.J. A.; Ruiter, J. P. N.; Simonsen, 
H.; Winter, V.; Knudsen, I.; Schroeder, L D.; Gregersen, N.; 
S. 



[6687] Further studies establishing the function and utilities of 
ACAD8 are found in John Hopkins OMIM database record 
ID 604773, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Acidic 
(leucine-rich) nuclear phosphoprotein 32 family, member 
a (ANP32A, Accession NM_006305.2) is another GAM 51 
target gene, herein designated TARGET GENE. ANP32A 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by ANP32A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ANP32A BINDING SITE, designated SEQ ID:9401, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6688] Another function of GAM51 is therefore inhibition of 

Acidic (leucine-rich) nuclear phosphoprotein 32 family, 
member a (ANP32A, Accession NM_006305.2), a gene 
which may play a role in a signal transduction pathway 
that directs differentiation of cerebellar neurons, and 
therefore may be associated with Acute myeloid leukemia. 
Accordingly, utilities of GAM51 include diagnosis, preven- 
tion and treatment of Acute myeloid leukemia, and of 



other diseases and clinical conditions associated with 
ANP32A. 

[6689] The function of ANP32A has been established by previous 
studies. Fink et al. (1995) mapped the PHAP1 gene to 
15q22.3- q23 by fluorescence in situ hybridization. The 
similarities between PHAP I and SET suggested to the au- 
thors that the PHAP1 gene might also form a fusion pro- 
tein with CAN. In the SET- CAN fusion gene, the break- 
point is located 3- prime of the SET gene, but the last 
exon of SET is removed in the fusion transcript. This exon 
encodes the last 7 amino acids (EDEGEDD) of SET that are 
identical with the end of PHAP I except that PHAP I carries 
an additional D (EDEGEDDD). The vast majority of cases in 
which CAN is involved in acute myeloid leukemia show a 
specificity for the t(6;9) translocation (Sandberg et al., 
1983) that fuses the 3- prime part of the CAN gene on 
9q34 (von Lindern et al., 1990) to almost the complete 
coding region of the DEK gene (OMIM Ref. No. 125264) on 
6p23 (von Lindern et al., 1992). The translocation break- 
points always occur in intron icb- 9 of CAN. The 
PHAP1/CAN translocation would be expected to cause 
acute leukemia. Like DEK and SET, PHAP I contains an ex- 
tended acidic region that could result in a transforming 



capacity. Mutation in ataxin- 1 (ATX1; 601556) causes 
spinocerebellar ataxia (SCA1; 164400). Using a yeast 2- 
hybrid screen of a mouse brain cDNA library with mutant 
human ATX1 as bait, Matilla et al. (1997) isolated a mouse 
cDNA encoding Lanp, which is 89% identical to the human 
protein and is expressed in cerebellum and brainstem. 
Binding analysis indicated that the strongest interaction 
between the proteins is with the N- terminal 147 residues 
on Lanp, which contain 5 leucine- rich repeats, and a full- 
length ataxin- 1 containing 82 glutamines. Immunohisto- 
chemical analysis demonstrated highest levels of Lanp, 
like Atxl, in the nuclei of cerebellar Purkinje cells 

[6690] 

[6691] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6692] Matilla, A.; Koshy, B. T.; Cummings, C. J.; Isobe, T.; Orr, H. 
T.; Zoghbi, H. Y. : The cerebellar leucine- rich acidic nu- 
clear protein interacts with ataxin- 1. Nature 389: 974- 
978, 1997. Note: Erratum: Nature 391: 818 only, 1998. ; 
and 

[6693] Sandberg, A. A.; Morgan, R.; McCallister, J. A.; Kaiser- Mc- 
Caw, B.; Hecht, F. : Acute myeloblasts leukemia (AML) 



with t(6;9)(p23;q34): a specific subgroup of AML? Cancer 
Genet. Cytogenet. 

[6694] Further studies establishing the function and utilities of 
ANP32A are found in John Hopkins OMIM database record 
ID 600832, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence.Adaptor-related protein complex 4, sigma 1 subunit 
(AP4S1, Accession NM_007077.2) is another GAM 51 tar- 
get gene, herein designated TARGET GENE. AP4S1 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by AP4S1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of AP4S1 
BINDING SITE, designated SEQ ID:13777, to the nucleotide 
sequence of GAM51 RNA, herein designated GAM RNA, 
also designated SEQ ID:201. 

[6695] Another function of GAM51 is therefore inhibition of 
Adaptor-related protein complex 4, sigma 1 subunit 
(AP4S1, Accession NM_007077.2) . Accordingly, utilities of 
GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AP4S1. 

[6696] Aquaporin 6, kidney specific (AQP6, Accession 



NM_053286.1) is another GAM51 target gene, herein des- 
ignated TARGET GENE. AQP6 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by AQP6, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of AQP6 
BINDING SITE, designated SEQ ID:17661, to the nucleotide 
sequence of GAM51 RNA, herein designated GAM RNA, 
also designated SEQ ID:201. 
[6697] Another function of GAM51 is therefore inhibition of 
Aquaporin 6, kidney specific (AQP6, Accession 
NM_053286.1), a gene which participates in distinct phys- 
iologic function such as glomerular filtration, tubular en- 
docytosis, and acid- base metabolism. Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
AQP6. 

[6698] The function of AQP6 has been established by previous 
studies. Ma et al. (1997), who referred to this gene as 
aquaporin- 6 (AQP6), demonstrated that, among the 7 
human aquaporins cloned to that time (AQPs 0 to 6), the 
genes encoding the 4 most closely related aquaporins all 



mapped to 12ql3: AQPO, AQP2, AQP5 (OMIM Ref. No. 
600442), and AQP6. To construct a physical map and 
identify novel aquaporin gene members of this cluster, Ma 
et al. (1997) screened a human CEPH B YAC library by PCR 
using primers derived from exon 4 of the AQP2 and AQPO 
genes. A YAC clone with 200 kb of human DNA was iso- 
lated an analyzed. Primary pulsed field gel electrophoresis 
and Southern blot analysis indicated the presence of 
AQP2, AQP5, and AQP6 genes, but not AQPO. Restriction 
mapping and PCR analysis yielded a precise physical map 
in which the 3 aquaporin genes spanned only approxi- 
mately 27 kb with the order, transcription orientation, and 
spacer length as follows: 5- prime- - AQP2- - 5kb 
spacer- - AQP5- - 7kb spacer- - AQP6- - 3- prime. Yasui 
et al. (1999) showed that AQP6 is localized exclusively in 
intracellular membranes in renal epithelia. Sequential ul- 
tracentrifugation of rat kidney homogenates confirmed 
that AQP6 resides predominantly in vesicular fractions, 
and immunohistochemical and immunoelectron micro- 
scopic studies confirmed that more than 98% of AQP6 is 
located in intracellular membrane vesicles. In glomeruli, 
AQP6 is present in membrane vesicles within podocyte 
cell bodies and foot processes. In proximal tubules, AQP6 



is also abundant in membrane vesicles within the subapi- 
cal compartment of segment 2 and segment 3 cells, but 
was not detected in the brush border or basolateral mem- 
branes. In collecting duct, AQP6 resides in intracellular 
membrane vesicles in apical, mid, and basolateral cyto- 
plasm of type A intercalated cells, but was not observed in 
the plasma membrane. Unlike other members of the AQP 
family, the unique distribution in intracellular membrane 
vesicles in multiple types of renal epithelia indicated that 
AQP6 is not simply involved in transcellular fluid absorp- 
tion. These studies predicted that AQP6 participates in 
distinct physiologic function such as glomerular filtration, 
tubular endocytosis, and acid- base metabolism. 

[6699] 

[6700] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6701] Ma, T.; Yang, B.; Umenishi, F.; Verkman, A. S. : Closely 
spaced tandem arrangement of AQP2, AQP 5, and AQP6 
genes in a 27- kilobase segment at chromosome locus 
12ql3. Genomics 43: 387- 389, 1997. ; and 

[6702] vasui, M.; Kwon, T.- H.; Knepper, M. A.; Nielsen, S.; Agre, 
P. : Aquaporin- 6: an intracellular vesicle water channel 



protein in renal epithelia. Proc. Nat. Acad. Sci. 96: 5808- 
5813, 1999. 

[6703] Further studies establishing the function and utilities of 
AQP6 are found in John Hopkins OMIM database record ID 
601383, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Atpase, na+/k+ 
transporting, alpha 2 (+) polypeptide (ATP1A2, Accession 
NM_000702.1) is another GAM51 target gene, herein des- 
ignated TARGET GENE. ATP1A2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by ATP1A2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ATP1A2 BINDING SITE, desig- 
nated SEQ ID:15415, to the nucleotide sequence of 
GAM51 RNA, herein designated GAM RNA, also designated 
SEQID:201. 

[6704] Another function of GAM51 is therefore inhibition of At- 
pase, na+/k+ transporting, alpha 2 (+) polypeptide 
(ATP1A2, Accession NM_000702.1) . Accordingly, utilities 
of GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ATP1A2. 

[6705] B 0ne morphogenetic protein 1 (BMP1, Accession 



NM_006128.1) is another GAM51 target gene, herein des- 
ignated TARGET GENE. BMP1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by BMP1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of BMP1 
BINDING SITE, designated SEQ ID:4998, to the nucleotide 
sequence of GAM51 RNA, herein designated GAM RNA, 
also designated SEQ ID:201. 

[6706] Another function of GAM51 is therefore inhibition of Bone 
morphogenetic protein 1 (BMP1, Accession 
NM_006128.1), a gene which cleaves procollagens leading 
to formation of extracellular matrix. Accordingly, utilities 
of GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BMP1. 

[6707] The function of BMP1 has been established by previous 

studies. The BMP1 locus encodes a protein that is capable 
of inducing formation of cartilage in vivo (Wozney et al., 
1988). Although other bone morphogenetic proteins are 
members of the TGF- beta (OMIM Ref. No. 190180) su- 
perfamily, BMP1 encodes a novel protein that is not 
closely related to other known growth factors. Kessler et 



al. (1996) showed that recombinantly expressed BMP1 and 
purified procollagen C proteinase (PCP), a secreted metal- 
loprotease requiring calcium and needed for cartilage and 
bone formation, are, in fact, identical. PCP cleaves the C- 
terminal propeptides of procollagen I (OMIM Ref. No. 
120150), II (OMIM Ref. No. 120140), and III (OMIM Ref. 
No. 120180) and its activity is increased by the procolla- 
gen C- endopeptidase enhancer protein (OMIM Ref. No. 
600270). Reddi (1996) discussed the significance of the 
finding that BMP1 is the same as procollagen C- pro- 
teinase. 

[6708] 

[6709] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6710] Wozney, J. M.; Rosen, V.; Celeste, A. J.; Mitsock, L. M.; 
Whitters, M. J.; Kriz, R. W.; Hewick, R. M.; Wang, E. A. : 
Novel regulators of bone formation: molecular clones and 
activities. Science 242: 1528- 1534, 1988. ; and 

t 6711 ] Kessler, E.; Takahara, K.; Biniaminov, L; Brusel, M.; 

Greenspan, D. : Bone morphogenic protein- 1: the type I 
procollagen C- proteinase. Science 271: 360- 362, 1996. 

[6712] Further studies establishing the function and utilities of 



BMP1 are found in John Hopkins OMIM database record ID 
112264, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Chromosome 14 
open reading frame 1 (C14orfl, Accession NM_007176.1) 
is another GAM51 target gene, herein designated TARGET 
GENE. C14orfl BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
C14orfl, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C14orfl BINDING SITE, designated 
SEQ ID: 19752, to the nucleotide sequence of GAM 51 RNA, 
herein designated GAM RNA, also designated SEQ ID:201. 

[6713] Another function of GAM51 is therefore inhibition of 

Chromosome 14 open reading frame 1 (C14orfl, Acces- 
sion NM_007176.1) . Accordingly, utilities of GAM51 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C14orfl. 

[6714] Chromosome 20 open reading frame 82 (C20orf82, Ac- 
cession XM_097736.3) is another GAM51 target gene, 
herein designated TARGET GENE. C20orf82 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C20orf82, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orf82 
BINDING SITE, designated SEQ ID:2115, to the nucleotide 
sequence of GAM51 RNA, herein designated GAM RNA, 
also designated SEQ ID:201. 

[6715] Another function of GAM51 is therefore inhibition of 

Chromosome 20 open reading frame 82 (C20orf82, Ac- 
cession XM.097736.3) . Accordingly, utilities of GAM 51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orf82. 

[6716] chemokine (c-c motif) receptor 5 (CCR5, Accession 

NM_000579.1) is another GAM 51 target gene, herein des- 
ignated TARGET GENE. CCR5 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CCR5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CCR5 BINDING SITE, designated 
SEQ ID: 15737, to the nucleotide sequence of GAM51 RNA, 
herein designated GAM RNA, also designated SEQ ID:201. 

[6717] Another function of GAM51 is therefore inhibition of 
Chemokine (c-c motif) receptor 5 (CCR5, Accession 



NM_000579.1) . Accordingly, utilities of GAM 51 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CCR5. 

[6718] Centaurin, delta 2 (CENTD2, Accession NM.139181.1) is 
another GAM51 target gene, herein designated TARGET 
GENE. CENTD2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by CENTD2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CENTD2 BIND- 
ING SITE, designated SEQ ID:11402, to the nucleotide se- 
quence of GAM51 RNA, herein designated GAM RNA, also 
designated SEQ ID:201. 

[6719] Another function of GAM51 is therefore inhibition of Cen- 
taurin, delta 2 (CENTD2, Accession NM_139181.1), a gene 
which involved in cell signaling/communication. Accord- 
ingly, utilities of GAM51 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CENTD2. 

[6720] The function of CENTD2 has been established by previous 
studies. Miura et al. (2002) examined ARAP1 as a possible 
link between phosphoinositide-, ARF-, and RHO- medi- 



ated cell signaling. In vitro, ARAP1 had RHO- GAP and 
phosphatidylinositol (3,4,5) trisphosphate (PIP3; OMIM 
Ref. No. 171834)- dependent ARF- GAP activity. ARAP1 
associated with the Golgi. The RHO- GAP activity mediated 
cell rounding and loss of stress fibers when ARAP1 was 
overexpressed. The ARF- GAP activity mediated changes 
in the Golgi apparatus and the formation of filopodia, the 
latter a consequence of increased cellular activity of 
CDC42 (OMIM Ref. No. 116952). The ARF- GAP and RHO- 
GAP activities both contributed to inhibiting cell spread- 
ing. Thus, ARAP1 is a PIP3- dependent ARF- GAP that reg- 
ulates ARF-, RHO-, and CDC42- dependent cell activities. 

[6721] 

[6722] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6723] Miura, K.; Jacques, K. M.; Stauffer, S.; Kubosaki, A.; Zhu, 
K.; Hirsch, D. S.; Resau, J.; Zheng, Y.; Randazzo, P. A. : 
ARAP1: a point of convergence for Arf and Rho signaling. 
Molec. Cell 9: 109- 119, 2002. ; and 

[6724] Nagase, T.; Ishikawa, K.; Suyama, M.; Kikuno, R.; Miyajima, 
N.; Tanaka, A.; Kotani, H.; Nomura, N.; Ohara, O. : Predic- 
tion of the coding sequences of unidentified human 



genes. XI. The. 

[6725] Further studies establishing the function and utilities of 
CENTD2 are found in John Hopkins OMIM database record 
ID 606646, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Corticotropin 
releasing hormone receptor 2 (CRHR2, Accession 
NM_001883.1) is another GAM 51 target gene, herein des- 
ignated TARGET GENE. CRHR2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CRHR2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CRHR2 BINDING SITE, designated 
SEQ ID:3504, to the nucleotide sequence of GAM 51 RNA, 
herein designated GAM RNA, also designated SEQ ID:201. 

[6726] Another function of GAM51 is therefore inhibition of Cor- 
ticotropin releasing hormone receptor 2 (CRHR2, Acces- 
sion NM_001883.1), a gene which is a corticotropin re- 
leasing factor receptor type II. and therefore may be asso- 
ciated with Anxiety. Accordingly, utilities of GAM51 in- 
clude diagnosis, prevention and treatment of Anxiety, and 
of other diseases and clinical conditions associated with 
CRHR2. 



[6727] The function of CRHR2 has been established by previous 
studies. Corticotropin- releasing hormone (CRH; 122560) 
is a 41- amino acid peptide synthesized in the hypothala- 
mus. It is the principal neuroregulator of the hypothala- 
mic- pituitary- adrenocortical axis and plays an important 
role in coordinating the endocrine, autonomic, and behav- 
ioral responses to stress and immune challenge. Liaw et 
al. (1996) stated that there are 2 G protein- coupled CRH 
receptors, CRHR1 (OMIM Ref. No. 122561) and CRHR2, 
which they termed the CRF2 receptor. The investigators 
used clones of the rat CRF2 receptor to isolate the human 
gene from brain and kidney genomic DNA libraries. The 
gene consists of 12 exons spanning approximately 30 kb. 
The predicted protein, which is 411 amino acids in length 
and 70% identical to the CRF1 receptor, contains a puta- 
tive N- terminal secretory signal sequence and 7 putative 
transmembrane domains. Liaw et al. (1996) expressed the 
CRF2 receptor and found that transfected cells responded 
to the binding of CRH with an increase in intracellular 
cAMP. Although the rat receptor has 2 alternatively spliced 
variants, termed CRF2- alpha and CRF2- beta, Liaw et al. 
(1996) found no evidence for alternative splicing of the 
human receptor. Liaw et al. (1996) reported that the phar- 



macologic profile of this protein was similar to that of the 
rat CRF2- alpha protein but distinct from the human CRF1 
receptor Kostich et al. (1998) reported a novel CRHR2 
splice isoform, which they referred to as 'CRF2- gamma,' 
found in human brain. CRF2- gamma cDNA encodes a 
397- amino acid receptor containing an amino terminus 
with no significant homology to the already reported al- 
pha- and beta- termini. PCR and Southern blot analysis of 
CRF2- gamma RNA expression in human brain detected 
expression in the septum and hippocampus, with weaker 
but detectable expression in the amygdala, nucleus ac- 
cumbens, midbrain, and frontal cortex. 
[6728] Animal model experiments lend further support to the 

function of CRHR2. Kishimoto et al. (2000) generated mice 
deficient for Crhr2 by targeted disruption. They reported 
that male but not female Crhr2- deficient mice exhibited 
enhanced anxious behavior in several tests of anxiety in 
contrast to mice lacking Crhrl. The enhanced anxiety of 
Crhr2- deficient mice was not due to changes in hypotha- 
lamic- pituitary- adrenal axis activity, but rather reflected 
impaired responses in specific brain regions involved in 
emotional and autonomic functions, as monitored by a re- 
duction in Creb phosphorylation in male, but not female, 



Crhr2 - /- mice. Kishimoto et al. (2000) proposed that 
CRHR1 predominantly mediates a central anxiolytic re- 
sponse, opposing the general anxiogenic effect of CRH 
mediated by CRHR1. Kishimoto et al. (2000) found that 
neither male nor female Crhr2- deficient mice showed al- 
terations of baseline feeding behavior. Both responded 
with increased edema formation in response to thermal 
exposure, however, indicating that in contrast to its cen- 
tral role in anxiety, the peripheral role of CRHR2 in vascu- 
lar permeability is independent of gender. 

t 6729 ] It is appreciated that the abovementioned animal model 
for CRHR2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6730] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6731] Kostich, W. A.; Chen, A.; Sperle, K.; Largent, B. L. : Molec- 
ular identification and analysis of a novel human corti- 
cotropin- releasing factor (CRF) receptor: the CRF2- 
gamma receptor. Molec. Endocr. 12: 1077- 1085, 1998. ; 
and 

[6732] Kishimoto, T.; Radulovic, J.; Radulovic, M.; Lin, C. R.; 



Schrick, C; Hooshmand, F.; Hermanson, O.; Rosenfeld, M. 
C; SpiessJ. : Deletion of Crhr2 reveals an anxiolytic role 
for cortic. 

[6733] Further studies establishing the function and utilities of 
CRHR2 are found in John Hopkins OMIM database record 
ID 602034, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cytochrome 
p450, subfamily ivf, polypeptide 2 (CYP4F2, Accession 
NM_001082.3) is another GAM 51 target gene, herein des- 
ignated TARGET GENE. CYP4F2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CYP4F2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CYP4F2 BINDING SITE, desig- 
nated SEQ ID:7657, to the nucleotide sequence of GAM51 
RNA, herein designated GAM RNA, also designated SEQ 
ID:201. 

[6734] Another function of GAM51 is therefore inhibition of Cy- 
tochrome p450, subfamily ivf, polypeptide 2 (CYP4F2, Ac- 
cession NM_001082.3) . Accordingly, utilities of GAM51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CYP4F2. 



[6735] DKFZp434M0331 (Accession NM_017600.1) is another 

GAM 51 target gene, herein designated TARGET GENE. DK- 
FZp434M0331 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp434M0331, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434M0331 BINDING SITE, 
designated SEQ ID:2188, to the nucleotide sequence of 
GAM51 RNA, herein designated GAM RNA, also designated 
SEQID:201. 

[6736] Another function of GAM51 is therefore inhibition of DK- 
FZp434M0331 (Accession NM_017600.1) . Accordingly, 
utilities of GAM51 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434M0331. 

[6737] DKFZp761B0514 (Accession NM_032289.1) is another 

GAM 51 target gene, herein designated TARGET GENE. DK- 
FZp761B0514 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp761B0514, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of DKFZp761B0514 BINDING SITE, 
designated SEQ ID:17559, to the nucleotide sequence of 
GAM51 RNA, herein designated GAM RNA, also designated 
SEQID:201. 

[6738] Another function of GAM51 is therefore inhibition of DK- 
FZp761B0514 (Accession NM_032289.1) . Accordingly, 
utilities of GAM51 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761B0514. 

[6739] Dentatorubral-pallidoluysian atrophy (atrophin-1) (DRPLA, 
Accession NM_001940.2) is another GAM51 target gene, 
herein designated TARGET GENE. DRPLA BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by DRPLA, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DRPLA BINDING SITE, 
designated SEQ ID:17538, to the nucleotide sequence of 
GAM51 RNA, herein designated GAM RNA, also designated 
SEQID:201. 

[6740] Another function of GAM51 is therefore inhibition of Den- 
tatorubral-pallidoluysian atrophy (atrophin-1) (DRPLA, 
Accession NM_001940.2) . Accordingly, utilities of GAM51 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DRPLA. 

[6741] FLJ10450 (Accession NM.018095.2) is another GAM 51 
target gene, herein designated TARGET GENE. FLJ 10450 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 10450, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10450 BINDING SITE, designated SEQ ID:8966, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6742] Another function of GAM51 is therefore inhibition of 

FLJ10450 (Accession NM_018095.2) . Accordingly, utilities 
of GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10450. 

[6743] FLJ13693 (Accession NM.024807.1) is another GAM 51 
target gene, herein designated TARGET GENE. FLJ 13693 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13693, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ13693 BINDING SITE, designated SEQ ID:8310, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6744] Another function of GAM51 is therefore inhibition of 

FLJ13693 (Accession NM.024807.1) . Accordingly, utilities 
of GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13693. 

[6745] FLJ13940 (Accession ) is another GAM 51 target gene, 

herein designated TARGET GENE. FLJ13940 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ13940, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ13940 
BINDING SITE, designated SEQ ID:4113, to the nucleotide 
sequence of GAM51 RNA, herein designated GAM RNA, 
also designated SEQ ID:201. 

[6746] Another function of GAM51 is therefore inhibition of 

FLJ13940 (Accession ) . Accordingly, utilities of GAM51 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ13940. 

[6747] FLJ14146 (Accession NM_024709.1) is another GAM 51 
target gene, herein designated TARGET GENE. FLJ 14146 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14146, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14146 BINDING SITE, designated SEQ ID:14366, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6748] Another function of GAM51 is therefore inhibition of 

FLJ14146 (Accession NM.024709.1) . Accordingly, utilities 
of GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14146. 

[6749] FLJ20508 (Accession NM_017850.1) is another GAM 51 
target gene, herein designated TARGET GENE. FLJ20508 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ20508, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20508 BINDING SITE, designated SEQ ID:13954, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6750] Another function of GAM51 is therefore inhibition of 



FLJ20508 (Accession NM_017850.1) . Accordingly, utilities 
of GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20508. 

[6751] FLJ25193 (Accession NM.144985.1) is another GAM 51 
target gene, herein designated TARGET GENE. FLJ25193 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ25193, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ25193 BINDING SITE, designated SEQ ID:11138, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6752] Another function of GAM51 is therefore inhibition of 

FLJ25193 (Accession NM.144985.1) . Accordingly, utilities 
of GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ25193. 

[6753] Gaba(a) receptor-associated protein like 1 (GABARAPL1, 
Accession NM.031412.1) is another GAM51 target gene, 
herein designated TARGET GENE. GABARAPL1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by GABARAPL1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
GABARAPL1 BINDING SITE, designated SEQ ID: 11020, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6754] Another function of GAM51 is therefore inhibition of 

Gaba(a) receptor-associated protein like 1 (GABARAPL1, 
Accession NM_031412.1) . Accordingly, utilities of GAM 51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GABARAPL1. 

[6755] Guanine nucleotide binding protein (g protein), beta 

polypeptide 2 (GNB2, Accession NM_005273.2) is another 
GAM 51 target gene, herein designated TARGET GENE. 
GNB2 BINDING SITE is a target binding site found in the 3 N 
untranslated region of mRNA encoded by GNB2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GNB2 BINDING SITE, designated SEQ ID:818, to the nu- 
cleotide sequence of GAM51 RNA, herein designated GAM 
RNA, also designated SEQ ID:201. 

[6756] Another function of GAM51 is therefore inhibition of Gua- 
nine nucleotide binding protein (g protein), beta polypep- 



tide 2 (GNB2, Accession NM_005273.2) . Accordingly, util- 
ities of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GNB2. 

[6757] HEMK (Accession NM_016173.1) is another GAM 51 target 
gene, herein designated TARGET GENE. HEMK BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by HEMK, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HEMK BIND- 
ING SITE, designated SEQ ID:12563, to the nucleotide se- 
quence of GAM51 RNA, herein designated GAM RNA, also 
designated SEQ ID:201. 

[6758] Another function of GAM51 is therefore inhibition of 

HEMK (Accession NM.016173.1) . Accordingly, utilities of 
GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HEMK. 

[6759] Human immunodeficiency virus type i enhancer binding 
protein 2 (HIVEP2, Accession NM_006734.2) is another 
GAM51 target gene, herein designated TARGET GENE. 
HIVEP2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by HIVEP2, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of HIVEP2 BINDING SITE, designated SEQ ID:1152, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 
[6760] Another function of GAM51 is therefore inhibition of Hu- 
man immunodeficiency virus type i enhancer binding pro- 
tein 2 (HIVEP2, Accession NM.006734.2) . Accordingly, 
utilities of GAM51 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with HIVEP2. 

[6761] HN1L (Accession NM.144570.1) is another GAM 51 target 
gene, herein designated TARGET GENE. HN1L BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by HN1L, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HN1L BIND- 
ING SITE, designated SEQ ID:14161, to the nucleotide se- 
quence of GAM51 RNA, herein designated GAM RNA, also 
designated SEQ ID:201. 

[6762] Another function of GAM51 is therefore inhibition of HN1L 



(Accession NM_144570.1) . Accordingly, utilities of 
GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HN1L. 

[6763] Heterogeneous nuclear ribonucleoprotein k (HNRPK, Ac- 
cession NM_031262.1) is another GAM 51 target gene, 
herein designated TARGET GENE. HNRPK BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by HNRPK, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HNRPK BINDING SITE, designated SEQ ID: 19122, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6764] Another function of GAM51 is therefore inhibition of Het- 
erogeneous nuclear ribonucleoprotein k (HNRPK, Acces- 
sion NM.031262.1), a gene which play a role in the nu- 
clear metabolism of hnrnas, particularly for pre- mrnas 
that contain cytidine- rich sequence. Accordingly, utilities 
of GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HNRPK. 

[6765] The function of HNRPK has been established by previous 
studies. The hnRNP- K family of acidic nuclear proteins 



have been identified using a monoclonal antibody that 
distinguishes between quiescent and proliferating human 
keratinocytes. The family, which is composed of at least 4 
major proteins (e.g.: 164017, 600124, 164020, and HN- 
RPD) and their modified forms, is present in similar overall 
levels in quiescent and proliferating normal keratinocytes, 
although clear differences were observed in levels of some 
of the individual variants. Using a monoclonal antibody as 
a probe, Dejgaard et al. (1994) cloned a cDNA coding for 
type B hnRNP- K, and this was used to screen for addi- 
tional family members. Sequencing of positive clones re- 
vealed 4 alternative splicing variants of a gene that 
mapped to chromosome 9 (by Southern blot analysis of 
human/rodent somatic cell hybrids). The hnRNP- K pro- 
tein has been implicated in pre- mRNA metabolism of 
transcripts containing cytidine- rich sequences, and the 
results of Dejgaard et al. (1994) point toward a role in cell 
cycle progression. Tommerup and Leffers (1996) mapped 
HNRNPK to 9q21.32- q21.33 by fluorescence in situ hy- 
bridization. 

[6766] 

[6767] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[6768] Dejgaard, K.; Leffers, H.; Rasmussen, H. H.; Madsen, P.; 

Kruse, T. A.; Gesser, B.; Nielsen, H.; Celis, J. E. : Identifica- 
tion, molecular cloning, expression and chromosome 
mapping of a family of transformation upregulated hn- 
RNP- K proteins derived by alternative splicing. J. Molec. 
Biol. 236: 33- 48, 1994. ; and 

[6769] Tommerup, N.; Leffers, H. : Assignment of human KH- 
box- containing genes by in situ hybridization: HNRNPK 
maps to 9q21.32- q21.33, PCBP1 to 2pl2- pl3, and 
PCBP2 to 12ql3.12- ql3.13, distal to F. 

[6770] Further studies establishing the function and utilities of 
HNRPK are found in John Hopkins OMIM database record 
ID 600712, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Homeo box 
d4 (HOXD4, Accession NM.014621.2) is another GAM 51 
target gene, herein designated TARGET GENE. HOXD4 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by HOXD4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HOXD4 BINDING SITE, designated SEQ ID: 16160, to the 



nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6771] Another function of GAM51 is therefore inhibition of 

Homeo box d4 (HOXD4, Accession NM_014621.2), a gene 
which is part of a developmental regulatory system. Ac- 
cordingly, utilities of GAM51 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HOXD4. 

[6772] The function of HOXD4 has been established by previous 
studies. See HOXD3 (OMIM Ref. No. 142980). The homol- 
ogous mouse gene was at first designated a Hox- 5 gene. 
HOX4 genes, other than the one subsequently designated 
HOX4A, were initially considered to be members of a dif- 
ferent cluster of genes called HOX5. Oliver et al. (1989) 
found by study of interspecific somatic cell hybrids that 
the cluster of so- called HOX5 genes map to human chro- 
mosome 2. By in situ hybridization, they found that the 
localization was 2q31- q32 with a peak of grains at 
2q32.3. This gene is also called HOXD4, as a member of 
the HOXD gene cluster on 2q31. Mavilio et al. (1986) de- 
scribed the HOXD4 gene, but designated it homeo box X. 
Northern blot analysis detected multiple embryonic tran- 
scripts, which were differentially expressed in spinal cord, 



brain, backbone rudiments, limb buds, and heart in 5- to 
9- week- old human embryos and fetuses in a striking or- 
gan- and stage- specific pattern. On the basis of these 
observations, Mavilio et al. (1986) suggested that in early 
mammalian development, homeo box genes may exert a 
wide spectrum of control functions in a variety of organs 
and body parts in addition to the spinal cord. 

[6773] 

[6774] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6775] Mavilio, F.; Simeone, A.; Giampaolo, A.; Faiella, A.; Zap- 
pavigna, V.; Acampora, D.; Poiana, C; Russo, C; Peschle, 
C; Boncinelli, E. : Differential and stage- related expres- 
sion in embryonic tissues of a new human homoeobox 
gene. Nature 324: 664- 668, 1986. ; and 

[6776] Oliver, C; Sidell, N.; Fiske, W.; Heinzmann, C; Mohandas, 
T.; Sparkes, R. S.; De Robertis, E. M. : Complementary 
homeo protein gradients in developing limb buds. Genes 
Dev. 3: 641- 650. 

[6777] Further studies establishing the function and utilities of 
HOXD4 are found in John Hopkins OMIM database record 
ID 142981, and in cited publications listed in Table 5, 



which are hereby incorporated by reference. HPIP 
(Accession NM_020524.2) is another GAM51 target gene, 
herein designated TARGET GENE. HPIP BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by HPIP, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of HPIP BINDING SITE, desig- 
nated SEQ ID: 13420, to the nucleotide sequence of 
GAM51 RNA, herein designated GAM RNA, also designated 
SEQID:201. 

[6778] Another function of GAM51 is therefore inhibition of HPIP 
(Accession NM_020524.2) . Accordingly, utilities of 
GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HPIP. 

[6779] integrin, alpha m (complement component receptor 3, al- 
pha; also known as cdllb (pl70), macrophage antigen al- 
pha polypeptide) (ITGAM, Accession NM_000632.2) is an- 
other GAM51 target gene, herein designated TARGET 
GENE. ITGAM BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by ITGAM, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of ITGAM BINDING SITE, designated SEQ ID:2813, 
to the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6780] Another function of GAM51 is therefore inhibition of Inte- 
grin, alpha m (complement component receptor 3, alpha; 
also known as cdllb (pl70), macrophage antigen alpha 
polypeptide) (ITGAM, Accession NM_000632.2), a gene 
which is invovled in various adhesive interactions of 
monocytes, macrophages and granulocytes as well as in 
mediating the uptake of complement- coated particles. 
Accordingly, utilities of GAM51 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ITGAM. 

[6781] The function of ITGAM has been established by previous 
studies. A major surface antigen family on human leuko- 
cytes includes complement receptor type 3 (CR3A; also 
called integrin alpha- M, Macl or Mol), lymphocyte func- 
tion- associated antigen type 1 (LFA- 1; 153370), and 
pl50,95 (Leu M5; 151510). These antigens share a com- 
mon beta chain (OMIM Ref. No. 116920) of 94 kD, linked 
noncovalently to 1 of 3 alpha chains distinctive to each. 
They promote adhesion of granulocytes to each other and 



to endothelial cell monolayers. The apparent molecular 
weight of the Mol alpha chain is 155 to 165 kD, that of 
the LFA1 alpha subunit is 180 kD, and that of the Leu M5 
subunit is 130 to 150 kD. Pierce et al. (1986) purified hu- 
man Mol to homogeneity from normal granulocytes by 
affinity chromatography and high performance liquid 
chromatography (HPLC) and determined the N- terminal 
amino acid sequence of its alpha subunit. The obtained 
sequence was identical, except for 2 conservative substi- 
tutions, to that of the alpha subunit of Macl antigen 
(Springer et al., 1985). Furthermore, Pierce et al. (1986) 
found that the N- terminal amino acid sequence of the al- 
pha subunit of Mol was homologous to the alpha subunit 
of llb/llla, a glycoprotein that serves similar adhesive 
functions on platelets and is deficient or defective in 
Glanzmann thrombasthenia (OMIM Ref. No. 273800). Pa- 
tients with a history of recurrent bacterial infections and 
an inherited deficiency of all 3 leukocyte membrane sur- 
face antigens are thought to have reduced or absent syn- 
thesis of the common beta subunit of the antigen family; 
see 116920. By Southern analysis of DNA from hamster- 
human hybrids, Arnaout et al. (1988) localized the human 
MOIA gene to chromosome 16, which has been shown to 



contain the gene LFA1A (OMIM Ref. No. 153370). By in 
situ hybridization, Corbi et al. (1988) demonstrated that 
the alpha subunits of LFA- 1, Macl, and pl50,95 consti- 
tute a cluster that might be called leukocyte adhesion, al- 
pha, cluster (LAAC) located on 16pl3.1- pll. Callen et al. 
(1991) narrowed the assignment to 16pll.2. Inflamma- 
tion plays an essential role in the initiation and progres- 
sion of atherosclerosis. Simon et al. (2000) presented evi- 
dence that it also has a role in vascular repair after me- 
chanical arterial injury (i.e., percutaneous transluminal 
coronary angioplasty, or PTCA). In animal models of vas- 
cular injury, leukocytes are recruited as a precursor to in- 
timal thickening. Markers of leukocyte activation, in par- 
ticular, increased expression of Macl, which is responsi- 
ble for firm leukocyte adhesion to platelets and fibrinogen 
on denuded vessels, predict restenosis after PTCA. To de- 
termine whether Macl- mediated leukocyte recruitment is 
causally related to neointimal formation, Simon et al. 
(2000) subjected Macl knockout mice to a mechanical 
carotid artery dilation and complete endothelial denuda- 
tion. They found that the selective absence of Macl im- 
paired transplatelet leukocyte migration into the vessel 
wall, reducing leukocyte accumulation. Diminished medial 



leukocyte accumulation was accompanied by markedly re- 
duced neointimal thickening after vascular injury. These 
data established a role for inflammation in neointimal 
thickening and suggested that leukocyte recruitment to 
mechanically injured arteries may prevent restenosis 

[6782] 

[6783] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6784] Pierce, M. W.; Remold- O'Donnell, E.; Todd, R. F., Ill; Ar- 
naout, M. A. : N- terminal sequence of human leukocyte 
glycoprotein Mol: conservation across species and ho- 
mology to platelet llb/llla. Biochim. Biophys. Acta 874: 
368- 371, 1986. ; and 

[6785] Arnaout, M. A.; Remold- O'Donnell, E.; Pierce, M. W.; Har- 
ris, P.; Tenen, D. G. : Molecular cloning of the alpha- sub- 
unit of human and guinea pig leukocyte adhesion glyco- 
protein Mol: chromo. 

[6786] Further studies establishing the function and utilities of 
ITGAM are found in John Hopkins OMIM database record 
ID 120980, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Jerky ho- 
molog-like (mouse) QRKL, Accession NM.003772.2) is an- 



other GAM51 target gene, herein designated TARGET 
GENE. JRKL BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by JRKL, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of JRKL BINDING SITE, designated SEQ ID:8555, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6787] Another function of GAM51 is therefore inhibition of Jerky 
homolog-like (mouse) (JRKL, Accession NM.003772.2), a 
gene which is a Jerky- related protein and similar to cen- 
tromere binding protein- B and other nuclear regulators 
and therefore may be associated with Seizures. Accord- 
ingly, utilities of GAM51 include diagnosis, prevention and 
treatment of Seizures, and of other diseases and clinical 
conditions associated with JRKL. 

[6788] The function of JRKL has been established by previous 
studies. Toth et al. (1995) found that inactivation of the 
mouse 'jerky' gene results in epileptic seizures. See 
603210. Zeng et al. (1997) identified a human tonsil cDNA 
encoding a protein similar to jerky. They designated the 
predicted 442- amino acid protein HHMJG (human ho- 



molog of mouse jerky gene). The HHMJG and mouse jerky 
proteins are 35% identical. Northern blot analysis revealed 
that HHMJG is abundantly expressed as a 4- kb mRNA in 
various tissues. In testis, an additional 2- kb transcript is 
present. By fluorescence in situ hybridization, Zeng et al. 
(1997) mapped the HHMJG gene to llq21. 

[6789] 

[6790] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6791] Toth, M.; Grimsby, J.; Buzsaki, G.; Donovan, G. P. : Epilep- 
tic seizures caused by inactivation of a novel gene, jerky, 
related to centromere binding protein- B in transgenic 
mice. Nature Genet. 11: 71- 75, 1995. Note: Erratum: Na- 
ture Genet. 12: 110 only, 1996. ; and 

[6792] Zeng, Z.; Kyaw, H.; Gakenheimer, K. R.; Augustus, M.; Fan, 
P.; Zhang, X.; Su, K.; Carter, K. C.; Li, Y. : Cloning, map- 
ping, and tissue distribution of a human homologue of the 
mouse jerk. 

[6793] Further studies establishing the function and utilities of 
JRKL are found in John Hopkins OMIM database record ID 
603211, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. KIAA00 10 



(Accession NM_014671.1) is another GAM51 target gene, 
herein designated TARGET GENE. KIAA0010 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0010, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0010 
BINDING SITE, designated SEQ ID:10549, to the nucleotide 
sequence of GAM51 RNA, herein designated GAM RNA, 
also designated SEQ ID:201. 
[6794] Another function of GAM51 is therefore inhibition of 

KIAA0010 (Accession NM_014671.1) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0010. 

[6795] KIAA0427 (Accession NM.014772.1) is another GAM 51 
target gene, herein designated TARGET GENE. KIAA0427 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0427, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0427 BINDING SITE, designated SEQ ID:20045, to the 



nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 
[6796] Another function of GAM51 is therefore inhibition of 

KIAA0427 (Accession NM_014772.1) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0427. 

[6797] KIAA0445 (Accession NM_014675.1) is another GAM 51 
target gene, herein designated TARGET GENE. KIAA0445 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0445, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0445 BINDING SITE, designated SEQ ID:15553, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6798] Another function of GAM51 is therefore inhibition of 

KIAA0445 (Accession NM_014675.1) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0445. 

[6799] KIAA0775 (Accession ) is another GAM 51 target gene, 



herein designated TARGET GENE. KIAA0775 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by KIAA0775, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0775 
BINDING SITE, designated SEQ ID:17868, to the nucleotide 
sequence of GAM51 RNA, herein designated GAM RNA, 
also designated SEQ ID:201. 

[6800] Another function of GAM51 is therefore inhibition of 

KIAA0775 (Accession ) . Accordingly, utilities of GAM51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0775. 

[6801] KIAA1374 (Accession XM.028413.6) is another GAM 51 
target gene, herein designated TARGET GENE. KIAA1374 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1374, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1374 BINDING SITE, designated SEQ ID:15843, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 



[6802] Another function of GAM51 is therefore inhibition of 

KIAA1374 (Accession XM.028413.6) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1374. 

[6803] KIAA1500 (Accession ) is another GAM 51 target gene, 

herein designated TARGET GENE. KIAA1500 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA1500, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1500 
BINDING SITE, designated SEQ ID:16249, to the nucleotide 
sequence of GAM51 RNA, herein designated GAM RNA, 
also designated SEQ ID:201. 

[6804] Another function of GAM51 is therefore inhibition of 

KIAA1500 (Accession ) . Accordingly, utilities of GAM51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1500. 

[6805] KIAA1573 (Accession XM.031545.5) is another GAM 51 
target gene, herein designated TARGET GENE. KIAA1573 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1573, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1573 BINDING SITE, designated SEQ ID:4415, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 
[6806] Another function of GAM51 is therefore inhibition of 

KIAA1573 (Accession XM.031545.5) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1573. 

[6807] KIAA1649 (Accession ) is another GAM 51 target gene, 

herein designated TARGET GENE. KIAA1649 BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by KIAA1649, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1649 
BINDING SITE, designated SEQ ID:819, to the nucleotide 
sequence of GAM51 RNA, herein designated GAM RNA, 
also designated SEQ ID:201. 

[6808] Another function of GAM51 is therefore inhibition of 

KIAA1649 (Accession ) . Accordingly, utilities of GAM51 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1649. 

[6809] LOC131583 (Accession ) is another GAM 51 target gene, 
herein designated TARGET GENE. LOC131583 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC131583, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC131583 BINDING SITE, designated SEQ ID:4254, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6810] Another function of GAM51 is therefore inhibition of 

LOC131583 (Accession ) . Accordingly, utilities of GAM51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC131583. 

[6811] LOC145951 (Accession ) is another GAM 51 target gene, 
herein designated TARGET GENE. LOC145951 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC145951, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC145951 BINDING SITE, designated SEQ ID:16078, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6812] Another function of GAM51 is therefore inhibition of 

LOC145951 (Accession ) . Accordingly, utilities of GAM 51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC145951. 

[6813] LOC145990 (Accession XM.085289.4) is another GAM 51 
target gene, herein designated TARGET GENE. LOC145990 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145990, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145990 BINDING SITE, designated SEQ ID:14131, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6814] Another function of GAM51 is therefore inhibition of 

LOC145990 (Accession XM.085289.4) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145990. 

[6815] LOC146108 (Accession ) is another GAM 51 target gene, 



herein designated TARGET GENE. LOC146108 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC146108, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC146108 BINDING SITE, designated SEQ ID:13023, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6816] Another function of GAM51 is therefore inhibition of 

LOC146108 (Accession ) . Accordingly, utilities of GAM 51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC146108. 

[6817] LOC147229 (Accession XM.085742.2) is another GAM 51 
target gene, herein designated TARGET GENE. LOC147229 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC147229, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147229 BINDING SITE, designated SEQ ID:12528, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 



[6818] Another function of GAM51 is therefore inhibition of 

LOC147229 (Accession XM.085742.2) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147229. 

[6819] LOC149386 (Accession XM_097631.1) is another GAM 51 
target gene, herein designated TARGET GENE. LOC149386 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC149386, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149386 BINDING SITE, designated SEQ ID:4322, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6820] Another function of GAM51 is therefore inhibition of 

LOC149386 (Accession XM_097631.1) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149386. 

[6821] LOC151040 (Accession ) is another GAM 51 target gene, 
herein designated TARGET GENE. LOC151040 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by LOC151040, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC151040 BINDING SITE, designated SEQ ID:16461, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6822] Another function of GAM51 is therefore inhibition of 

LOC151040 (Accession ) . Accordingly, utilities of GAM 51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC151040. 

[6823] LOC151438 (Accession XM_098060.1) is another GAM 51 
target gene, herein designated TARGET GENE. LOC151438 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC151438, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151438 BINDING SITE, designated SEQ ID:5376, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6824] Another function of GAM51 is therefore inhibition of 

LOC151438 (Accession XM_098060.1) . Accordingly, utili- 



ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151438. 

[6825] LOC158402 (Accession XM_098936.1) is another GAM 51 
target gene, herein designated TARGET GENE. LOC158402 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC158402, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158402 BINDING SITE, designated SEQ ID:10627, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6826] Another function of GAM51 is therefore inhibition of 

LOC158402 (Accession XM.098936.1) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158402. 

[6827] LOC162461 (Accession ) is another GAM51 target gene, 
herein designated TARGET GENE. LOC162461 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC162461, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC162461 BINDING SITE, designated SEQ ID:4357, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6828] Another function of GAM51 is therefore inhibition of 

LOC162461 (Accession ) . Accordingly, utilities of GAM 51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC162461. 

[6829] LOC200220 (Accession XM_114157.1) is another GAM 51 
target gene, herein designated TARGET GENE. LOC200220 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200220, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200220 BINDING SITE, designated SEQ ID: 14994, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6830] Another function of GAM51 is therefore inhibition of 

LOC200220 (Accession XM_114157.1) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC200220. 

[6831] LOC220431 (Accession ) is another GAM 51 target gene, 
herein designated TARGET GENE. LOC220431 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC220431, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC220431 BINDING SITE, designated SEQ ID:7875, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6832] Another function of GAM51 is therefore inhibition of 

LOC220431 (Accession ) . Accordingly, utilities of GAM51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC220431. 

[6833] LOC255189 (Accession XM.172929.2) is another GAM 51 
target gene, herein designated TARGET GENE. LOC255189 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC255189, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255189 BINDING SITE, designated SEQ ID:6202, to 



the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 
[6834] Another function of GAM51 is therefore inhibition of 

LOC255189 (Accession XM.172929.2) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255189. 

[6835] LOC255650 (Accession ) is another GAM 51 target gene, 
herein designated TARGET GENE. LOC255650 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC255650, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC255650 BINDING SITE, designated SEQ ID:16025, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6836] Another function of GAM51 is therefore inhibition of 

LOC255650 (Accession ) . Accordingly, utilities of GAM51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC255650. 

[6837] LOC256158 (Accession ) is another GAM 51 target gene, 
herein designated TARGET GENE. LOC256158 BINDING 



SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC256158, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC256158 BINDING SITE, designated SEQ ID:5147, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6838] Another function of GAM51 is therefore inhibition of 

LOC256158 (Accession ) . Accordingly, utilities of GAM 51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC256158. 

[6839] LOC256536 (Accession NM.174937.1) is another GAM 51 
target gene, herein designated TARGET GENE. LOC256536 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC256536, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256536 BINDING SITE, designated SEQ ID:410, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6840] Another function of GAM51 is therefore inhibition of 



LOC256536 (Accession NM_174937.1) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC256536. 

[6841] LOC256733 (Accession ) is another GAM 51 target gene, 
herein designated TARGET GENE. LOC256733 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC256733, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC256733 BINDING SITE, designated SEQ ID:18655, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6842] Another function of GAM51 is therefore inhibition of 

LOC256733 (Accession ) . Accordingly, utilities of GAM51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC256733. 

[6843] LOC91133 (Accession ) is another GAM 51 target gene, 

herein designated TARGET GENE. LOC91133 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC91133, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC91133 
BINDING SITE, designated SEQ ID:2831, to the nucleotide 
sequence of GAM51 RNA, herein designated GAM RNA, 
also designated SEQ ID:201. 

[6844] Another function of GAM51 is therefore inhibition of 

LOC91133 (Accession ) . Accordingly, utilities of GAM 51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC91133. 

[6845] LOC91351 (Accession ) is another GAM 51 target gene, 

herein designated TARGET GENE. LOC91351 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC91351, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC91351 
BINDING SITE, designated SEQ ID:9849, to the nucleotide 
sequence of GAM51 RNA, herein designated GAM RNA, 
also designated SEQ ID:201. 

[6846] Another function of GAM51 is therefore inhibition of 

LOC91351 (Accession ) . Accordingly, utilities of GAM51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC91351. 



[6847] Lymphotoxin alpha (tnf superfamily, member 1) (LTA, Ac- 
cession NM_000595.2) is another GAM51 target gene, 
herein designated TARGET GENE. LTA BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by LTA, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LTA BINDING SITE, designated 
SEQ ID: 19202, to the nucleotide sequence of GAM 51 RNA, 
herein designated GAM RNA, also designated SEQ ID:201. 

[6848] Another function of GAM51 is therefore inhibition of Lym- 
photoxin alpha (tnf superfamily, member 1) (LTA, Acces- 
sion NM_000595.2), a gene which is a cytokine that in its 
homotrimeric form binds to tnfrsfla/tnfrl, tnfrsflb/tnfbr 
and tnfrsfl4/hvem. Accordingly, utilities of GAM51 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with LTA. 

[6849] The function of LTA and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.MGC10715 (Accession NM_024325.3) is an- 
other GAM51 target gene, herein designated TARGET 
GENE. MGC10715 BINDING SITE is a target binding site 



found in the 3 X untranslated region of mRNA encoded by 
MGC10715, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MGC10715 BINDING SITE, desig- 
nated SEQ ID: 17807, to the nucleotide sequence of 
GAM51 RNA, herein designated GAM RNA, also designated 
SEQID:201. 

[6850] Another function of GAM51 is therefore inhibition of 

MGC10715 (Accession NM.024325.3) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10715. 

[6851] MGC10986 (Accession NM.030576.2) is another GAM 51 
target gene, herein designated TARGET GENE. MGC10986 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC10986, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC10986 BINDING SITE, designated SEQ ID:13552, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 



[6852] Another function of GAM51 is therefore inhibition of 

MGC10986 (Accession NM.030576.2) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10986. 

[6853] MGC15873 (Accession NM_032920.1) is another GAM 51 
target gene, herein designated TARGET GENE. MGC15873 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by MGC15873, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC15873 BINDING SITE, designated SEQ ID:6309, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6854] Another function of GAM51 is therefore inhibition of 

MGC15873 (Accession NM_032920.1) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC15873. 

[6855] MGC16142 (Accession NM_032763.1) is another GAM 51 
target gene, herein designated TARGET GENE. MGC16142 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by MGC16142, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC16142 BINDING SITE, designated SEQ ID:15996, to 
the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 
[6856] Another function of GAM51 is therefore inhibition of 

MGC16142 (Accession NM_032763.1) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC16142. 

[6857] MGC5356 (Accession NM.024059.2) is another GAM 51 
target gene, herein designated TARGET GENE. MGC5356 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by MGC5356, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC5356 BINDING SITE, designated SEQ ID:5507, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6858] Another function of GAM51 is therefore inhibition of 



MGC5356 (Accession NM.024059.2) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC5356. 

[6859] Machado-joseph disease (spinocerebellar ataxia 3, olivo- 
pontocerebellar ataxia 3, autosomal dominant, ataxin 3) 
(MJD, Accession NM_030660.1) is another GAM 51 target 
gene, herein designated TARGET GENE. MJD BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by MJD, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MJD BINDING SITE, designated SEQ ID:19294, 
to the nucleotide sequence of GAM51 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:201. 

[6860] Another function of GAM51 is therefore inhibition of 

Machado-joseph disease (spinocerebellar ataxia 3, olivo- 
pontocerebellar ataxia 3, autosomal dominant, ataxin 3) 
(MJD, Accession NM_030660.1) . Accordingly, utilities of 
GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MJD. 

[6861] otoferlin (OTOF, Accession NM_004802.1) is another 



GAM51 target gene, herein designated TARGET GENE. 
OTOF BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by OTOF, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
OTOF BINDING SITE, designated SEQ ID:6635, to the nu- 
cleotide sequence of GAM51 RNA, herein designated GAM 
RNA, also designated SEQ ID:201. 

[6862] Another function of GAM51 is therefore inhibition of 

Otoferlin (OTOF, Accession NM_004802.1), a gene which 
is involved in vesicle membrane fusion and required for 
inner ear function, and therefore may be associated with 
Deafness. Accordingly, utilities of GAM51 include diagno- 
sis, prevention and treatment of Deafness, and of other 
diseases and clinical conditions associated with OTOF. 

[6863] The function of OTOF has been established by previous 

studies. Using a candidate gene approach, Yasunaga et al. 
(1999) identified a novel human gene, which they called 
OTOF, mutation in which causes DFNB9 (OMIM Ref. No. 
601071). DFNB9 had been linked to chromosome 2p23.1, 
between D2S2303 and D2S174. Yasunaga et al. (1999) re- 
fined the interval to a 1- cM interval between D2S158 and 



D2S174. A contig of YACs, BACs, and PACs was con- 
structed, and 2 genes, HADHB and CENPA, and 4 ESTs 
were assigned to the interval. The genes were excluded as 
candidates for DFNB9 by function. The ESTs were submit- 
ted to rounds of 5- prime RACE- PCR and the deduced 
amino acids were compared with clones isolated from 2 
subtracted mouse cochlear cDNA libraries. The human 
OTOF gene encodes a 4,954- bp transcript with a 3,690- 
bp open reading frame and a 1,038- bp 3- prime un- 
translated region with a polyadenylation signal at position 
4934. The 1,230- amino acid protein has a calculated 
molecular mass of 140.5 kD. It has 3 C2 domains and a 
single carboxy- terminal transmembrane domain. The 
protein is homologous to the C. elegans spermatogenesis 
factor FER- 1 and human dysferlin (OMIM Ref. No. 
603009), prompting the authors to name it 'otoferlin. 1 The 
homology suggests the otoferlin is involved in vesicle 
membrane fusion. The OTOF gene extends over 21 kb and 
contains 28 coding exons and a 5- prime untranslated re- 
gion exon. Otof expression was identified by RT- PCR in 
mouse cochlea, vestibule, and brain. By in situ hybridiza- 
tion, Otof labeling was seen in the inner hair cells, and 
faintly in the outer hair cells and spiral ganglion cells, at 



embryonic day 19.5, PO, and P2. Neuroepithelia of the 
utricle, saccule, and semicircular canals expressed Otof 
during the same days. Type I cells, but not type II cells or 
supporting cells, expressed Otof. By Northern blot analy- 
sis, Yasunaga et al. (2000) detected a 7- kb otoferlin 
mRNA in the human brain. They isolated a corresponding 
cDNA, which was predicted to encode a 1,977- long form 
of otoferlin with 6 C2 domains. They found that the hu- 
man OTOF gene contains 48 coding exons and spans ap- 
proximately 90 kb. Other alternatively spliced transcripts 
were detected, which predicted several long isoforms 
(with 6 C2 domains) in humans and mice and short iso- 
forms (3 C2 domains) only in humans. Yasunaga et al. 
(2000) studied a consanguineous family originating from 
India in which 3 sibs suffered from severe to profound 
hearing loss. By segregation analysis with polymorphic 
markers of the DFNB9 chromosomal region, they con- 
cluded that an OTOF mutation was likely to underlie deaf- 
ness in this family. By sequencing the 48 OTOF coding 
exons in members of this family, they identified a splice 
mutation in intron 8 (603681.0002). These studies 
demonstrated that the long otoferlin isoforms are By 
Northern blot analysis, Yasunaga et al. (2000) detected a 



7- kb otoferlin mRNA in the human brain. They isolated a 
corresponding cDNA, which was predicted to encode a 
1,977- long form of otoferlin with 6 C2 domains. They 
found that the human OTOF gene contains 48 coding ex- 
ons and spans approximately 90 kb. Other alternatively 
spliced transcripts were detected, which predicted several 
long isoforms (with 6 C2 domains) in humans and mice 
and short isoforms (3 C2 domains) only in humans. Ya- 
sunaga et al. (2000) studied a consanguineous family 
originating from India in which 3 sibs suffered from se- 
vere to profound hearing loss. By segregation analysis 
with polymorphic markers of the DFNB9 chromosomal re- 
gion, they concluded that an OTOF mutation was likely to 
underlie deafness in this family. By sequencing the 48 
OTOF coding exons in members of this family, they iden- 
tified a splice mutation in intron 8 (603681.0002). These 
studies demonstrated that the long otoferlin isoforms are 
required for inner ear function. 

[6864] 

[6865] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6866] Yasunaga, S.; Grati, M.; Chardenoux, S.; Smith, T. N.; 



Friedman, T. B.; Lalwani, A. K.; Wilcox, E. R.; Petit, C. : 
OTOF encodes multiple long and short isoforms: genetic 
evidence that the long ones underlie recessive deafness 
DFNB9. Am. J. Hum. Genet. 67: 591- 600, 2000. ; and 
[6867] Yasunaga, S.; Grati, M.; Cohen- Salmon, M.; El- Amraoui, 
A.; Mustapha, M.; Salem, N.; El- Zir, E.; Loiselet, J.; Petit, 
C. : A mutation in OTOF, encoding otoferlin, a FER- 1- like 
protein, c. 

[6868] Further studies establishing the function and utilities of 

OTOF are found in John Hopkins OMIM database record ID 
603681, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. PAG (Accession 
NM_018440.2) is another GAM 51 target gene, herein des- 
ignated TARGET GENE. PAG BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by PAG, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PAG BINDING SITE, designated SEQ 
ID:8895, to the nucleotide sequence of GAM51 RNA, 
herein designated GAM RNA, also designated SEQ ID:201. 

[6869] Another function of GAM51 is therefore inhibition of PAG 
(Accession NM_018440.2) . Accordingly, utilities of 



GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PAG. 

[6870] pate (Accession NM.138294.1) is another GAM 51 target 
gene, herein designated TARGET GENE. PATE BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by PATE, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PATE BINDING 
SITE, designated SEQ ID:11458, to the nucleotide se- 
quence of GAM51 RNA, herein designated GAM RNA, also 
designated SEQ ID:201. 

[6871] Another function of GAM51 is therefore inhibition of PATE 
(Accession NM_138294.1) . Accordingly, utilities of 
GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PATE. 

[6872] ppi057 (Accession NM.031285.1) is another GAM 51 tar- 
get gene, herein designated TARGET GENE. PP1057 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by PP1057, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PP1057 



BINDING SITE, designated SEQ ID:461, to the nucleotide 
sequence of GAM51 RNA, herein designated GAM RNA, 
also designated SEQ ID:201. 

[6873] Another function of GAM51 is therefore inhibition of 

PP1057 (Accession NM.031285.1) . Accordingly, utilities 
of GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PP1057. 

[6874] Protein phosphatase 1, regulatory (inhibitor) subunit 12b 
(PPP1R12B, Accession NM_032105.1) is another GAM 51 
target gene, herein designated TARGET GENE. PPP1R12B 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by PPP1R12B, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PPP1R12B BINDING SITE, designated 
SEQ ID:7244, to the nucleotide sequence of GAM51 RNA, 
herein designated GAM RNA, also designated SEQ ID:201. 

[6875] Another function of GAM51 is therefore inhibition of Pro- 
tein phosphatase 1, regulatory (inhibitor) subunit 12b 
(PPP1R12B, Accession NM_032105.1) . Accordingly, utili- 
ties of GAM51 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



PPP1R12B. 

[6876] PRO0659 (Accession NM.014138.1) is another GAM 51 
target gene, herein designated TARGET GENE. PRO0659 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PRO0659, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO0659 BINDING SITE, designated SEQ ID:4863, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6877] Another function of GAM51 is therefore inhibition of 

PRO0659 (Accession NM_014138.1) . Accordingly, utilities 
of GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0659. 

[6878] Protein tyrosine phosphatase, receptor type, n polypeptide 
2 (PTPRN2, Accession NM.130842.1) is another GAM 51 
target gene, herein designated TARGET GENE. PTPRN2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by PTPRN2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of PTPRN2 BINDING SITE, designated 
SEQ ID: 19987, to the nucleotide sequence of GAM 51 RNA, 
herein designated GAM RNA, also designated SEQ ID:201. 

[6879] Another function of GAM51 is therefore inhibition of Pro- 
tein tyrosine phosphatase, receptor type, n polypeptide 2 
(PTPRN2, Accession NM.130842.1) . Accordingly, utilities 
of GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PTPRN2. 

[6880] rcl (Accession NM.015 149.2) is another GAM 51 target 
gene, herein designated TARGET GENE. RGL BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by RGL, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RGL BINDING 
SITE, designated SEQ ID:20166, to the nucleotide se- 
quence of GAM51 RNA, herein designated GAM RNA, also 
designated SEQ ID:201. 

[6881] Another function of GAM51 is therefore inhibition of RGL 
(Accession NM_015 149.2), a gene which is involved in nu- 
cleotide exchange factor. Accordingly, utilities of GAM51 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RGL. 



[6882] The function of RGL has been established by previous 
studies. Ral guanine nucleotide dissociation stimulator 
(RALGDS; 601619) and its family members are involved in 
Ras and Ral signaling pathways as downstream effector 
proteins. While transcript mapping the lq25 region in an 
attempt to identify the HPC1 (OMIM Ref. No. 601518) 
gene, Sood et al. (2000) cloned a cDNA encoding RGL, 
which is 94% identical to the mouse Rgl protein, and a 
splice variant. The deduced 803- amino acid brain iso- 
form, which is identical to the KIAA0959 protein isolated 
by Nagase et al. (1999), differs from the 768- amino acid 
liver isoform due to the substitution of 44 residues for the 
first 9 residues of the liver protein. The divergence results 
from the use of alternative first exons. Exon- trap and se- 
quence analyses determined that the RGL gene contains 
18 exons. The proteins both contain a CDC25 (OMIM Ref. 
No. 157680)- like domain and a Ras- interacting domain. 
Northern blot analysis revealed ubiquitous expression of a 
5.0- kb transcript, with an additional 5.3- kb transcript in 
brain. Using RT- PCR analysis, Nagase et al. (1999) found 
strong expression in most tissues and all brain regions 
tested. By radiation hybrid analysis, Nagase et al. (1999) 
mapped the RGL gene to chromosome 1. 



[6883] 

[6884] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6885] Nagase, T.; Ishikawa, K.; Suyama, M.; Kikuno, R.; Hiro- 

sawa, M.; Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; 
Ohara, O. : Prediction of the coding sequences of uniden- 
tified human genes. XIII. The complete sequences of 100 
new cDNA clones from brain which code for large proteins 
in vitro. DNA Res. 6: 63- 70, 1999. ; and 

[6886] sood, R.; Makalowska, I.; Carpten, J. D.; Robbins, C. M.; 
Stephan, D. A.; Connors, T. D.; Morgenbesser, S. D.; Su, 
K.; Pinkett, H. W.; Graham, C. L; Quesenberry, M. I.; Baxe- 
vanis, A. D. 

[6887] Further studies establishing the function and utilities of 
RGL are found in John Hopkins OMIM database record ID 
605667, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.RoXaN (Accession 
NM_017590.4) is another GAM51 target gene, herein des- 
ignated TARGET GENE. RoXaN BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RoXaN, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RoXaN BINDING SITE, designated 
SEQ ID: 16809, to the nucleotide sequence of GAM 51 RNA, 
herein designated GAM RNA, also designated SEQ ID:201. 

[6888] Another function of GAM51 is therefore inhibition of 

RoXaN (Accession NM.017590.4) . Accordingly, utilities of 
GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RoXaN. 

[6889] SCYD1 (Accession ) is another GAM51 target gene, herein 
designated TARGET GENE. SCYD1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SCYD1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SCYD1 BINDING SITE, designated 
SEQ ID: 18728, to the nucleotide sequence of GAM51 RNA, 
herein designated GAM RNA, also designated SEQ ID:201. 

[6890] Another function of GAM51 is therefore inhibition of 

SCYD1 (Accession ) . Accordingly, utilities of GAM51 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SCYD1. 

[6891] Solute carrier family 2 (facilitated glucose transporter), 
member 1 (SLC2A1, Accession NM_006516.1) is another 



GAM51 target gene, herein designated TARGET GENE. 
SLC2A1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by SLC2A1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SLC2A1 BINDING SITE, designated SEQ ID: 17243, to the 
nucleotide sequence of GAM51 RNA, herein designated 
GAM RNA, also designated SEQ ID:201. 

[6892] Another function of GAM51 is therefore inhibition of So- 
lute carrier family 2 (facilitated glucose transporter), 
member 1 (SLC2A1, Accession NM_006516.1) . Accord- 
ingly, utilities of GAM51 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC2A1. 

[6893] stomatin (epb72)-like 1 (STOML1, Accession 

NM_004809.2) is another GAM51 target gene, herein des- 
ignated TARGET GENE. STOML1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by STOML1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of STOML1 BINDING SITE, desig- 



nated SEQ ID: 17548, to the nucleotide sequence of 
GAM51 RNA, herein designated GAM RNA, also designated 
SEQID:201. 

[6894] Another function of GAM51 is therefore inhibition of 
Stomatin (epb72)-like 1 (STOML1, Accession 
NM_004809.2) . Accordingly, utilities of GAM 51 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with STOML1. 

[6895] TU sp (Accession NM.020245.2) is another GAM 51 target 
gene, herein designated TARGET GENE. TUSP BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by TUSP, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TUSP BINDING 
SITE, designated SEQ ID: 12909, to the nucleotide se- 
quence of GAM51 RNA, herein designated GAM RNA, also 
designated SEQ ID:201. 

[6896] Another function of GAM51 is therefore inhibition of TUSP 
(Accession NM_020245.2) . Accordingly, utilities of 
GAM51 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TUSP. 

[6897] ubiquitin-conjugating enzyme e2i (ubc9 homolog, yeast) 



(UBE2I, Accession NM_003345.1) is another GAM 51 target 
gene, herein designated TARGET GENE. UBE2I BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by UBE2I, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of UBE2I BIND- 
ING SITE, designated SEQ ID:17025, to the nucleotide se- 
quence of GAM51 RNA, herein designated GAM RNA, also 
designated SEQ ID:201. 

[6898] Another function of GAM51 is therefore inhibition of 

Ubiquitin-conjugating enzyme e2i (ubc9 homolog, yeast) 
(UBE2I, Accession NM_003345.1), a gene which catalyzes 
the covalent attachment of ubiquitin- like protein sumo- 
1 to other proteins. Accordingly, utilities of GAM51 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with UBE2I. 

[6899] The function of UBE2I has been established by previous 
studies. The ubiquitin- conjugating enzymes (E2s) are a 
family of proteins involved in the ubiquitin- dependent 
protein degradation system. In yeast, at least 10 different 
E2s have been identified; they are involved in essential 
cellular processes such as DNA repair, cell cycle control, 



and stress responses. Using the yeast 2- hybrid system 
with the repressor domain of the Wilms tumor gene prod- 
uct (WT1; 607102) as bait, Wang et al. (1996) isolated a 
cDNA encoding a human homolog of the yeast ubiquitin- 
conjugating enzyme 9 (UBC9). Sequencing of human UBC9 
revealed that it has 56% identity with yeast ubc9 and con- 
tains the active site cysteine residue necessary for the 
ubiquitin- conjugating activity of all E2 enzymes. Wang et 
al. (1996) found that human UBC9 could fully complement 
the mutant phenotype of a yeast ubc9 mutant strain. 
Northern blot analysis revealed human UBC9 transcripts of 
4.4, 2.4, and 1.3 kb in all of the tissues examined. In 
yeast, ubc9 is involved in cell cycle progression via degra- 
dation of cyclins (see OMIM Ref. No. 123835). Wang et al. 
(1996) suggested that human UBC9 (also symbolized 
UBE2I) may play a similar role via interaction with WT1, 
which is able to impose a block to cell cycle progression 
in eukaryotic cells. Fragile histidine triad (FHIT; 601153), a 
candidate tumor suppressor gene located on 3pl4.2, is 
deleted in many types of human cancer. Using a yeast 2- 
hybrid screen to search for proteins that interact with the 
FHIT protein in vivo, Shi et al. (2000) found that UBC9 is 
specifically associated with FHIT. The last 21 amino acids 



at the C terminus of UBC9 appear to be unimportant for 
its biologic activity, since a UBC9 mutant harboring a 
deletion of these amino acids could still restore normal 
growth of yeast containing a temperature- sensitive mu- 
tation in the homolog UBC9 gene. Mutational analysis in- 
dicated that UBC9 was associated with the C- terminal 
portion of FHIT. The interaction between FHIT and UBC9 
appeared to be independent of the enzymatic activity of 
FHIT. Given that yeast UBC9 is involved in the degradation 
of S- and M- phase cyclins, Shi et al. (2000) concluded 
that FHIT may be involved in cell cycle control through its 
interaction with UBC9. 

[6900] 

[6901] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6902] Wangj z ._ v.; Qiu, Q.- Q.; Seufert, W.; Taguchi, T.; Testa, J. 
R.; Whitmore, S. A.; Callen, D. F.; Welsh, D.; Shenk, T.; 
Deuel, T. F. : Molecular cloning of the cDNA and chromo- 
some localization of the gene for human ubiquitin- conju- 
gating enzyme 9. J. Biol. Chem. 271: 24811- 24816, 
1996. ; and 

[6903] shi, Y.; Zou, M.; Farid, N. R.; Paterson, M. C. : Association 



of FHIT (fragile histidine triad), a candidate tumour sup- 
pressor gene, with the ubiquitin- conjugating enzyme 
hUBC9. Biochem. 

[6904] Further studies establishing the function and utilities of 

UBE2I are found in John Hopkins OMIM database record ID 
601661, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. 

[6905] Fig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 52 
(GAM52), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[6906] GAM 5 2 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM52 was detected is described hereinabove 
with reference to Figs. 8-15. 

[6907] GAM 5 2 gene, herein designated GAM GENE, and GAM 5 2 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[6908] GAM52 gene encodes a GAM52 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM52 precursor 



RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM52 precursor RNA is designated SEQ ID:39, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID:39 is located at po- 
sition 2480402 relative to chromosome 6. 

[6909] GAM 5 2 precursor RNA folds onto itself, forming GAM 5 2 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[6910] GAM 5 2 precursor RNA folds onto itself, forming GAM 5 2 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 



cleotide sequence of the second half thereof. 

[6911] Nucleotide sequence of GAM52 precursor RNA, desig- 
nated SEQ-ID: 39, and a schematic representation of a 
predicted secondary folding of GAM52 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[6912] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM52 folded precursor RNA into GAM52 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM52 RNA is designated SEQ 
ID:373, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[6913] GAM 5 2 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM52 target 
RNA, herein designated GAM TARGET RNA. GAM 5 2 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 



coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[6914] GAM 5 2 RNA, herein designated GAM RNA, binds comple- 
mentarity to one or more target binding sites located in 
untranslated regions of GAM52 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM52 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM52 RNA may have a different number of target 
binding sites in untranslated regions of aGAM52 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the S^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6915] The complementary binding of GAM52 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM52 target 



RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM52 target RNA into GAM52 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[6916] it is appreciated that GAM52 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM52 target genes. The mRNA of each one of this plu- 
rality of GAM52 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM52 RNA, 
herein designated GAM RNA, and which when bound by 
GAM52 RNA causes inhibition of translation of respective 
one or more GAM52 target proteins. 

t 6917 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM52 gene, herein designated GAM GENE, on one or 
more GAM52 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 



known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[6918] it is appreciated that specific functions and accordingly 
utilities of GAM52 correlate with, and may be deduced 
from, the identity of the target genes which GAM52 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[6919] 
[6920] 

t 6921 ] Gap junction protein, alpha 5, 40kda (connexin 40) (GJA5, 
Accession NM_005266.3) is a GAM 5 2 target gene, herein 
designated TARGET GENE. GJA5 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GJA5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GJA5 BINDING SITE, designated 



SEQ ID: 15528, to the nucleotide sequence of GAM 5 2 RNA, 
herein designated GAM RNA, also designated SEQ ID:373. 

[6922] a function of GAM52 is therefore inhibition of Gap junc- 
tion protein, alpha 5, 40kda (connexin 40) (GJA5, Acces- 
sion NM.005266.3), a gene which may facilitate cardiac 
impulse conduction. Accordingly, utilities of GAM52 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GJA5. 

[6923] The function of GJA5 has been established by previous 
studies. See 121011 for a general discussion of the con- 
nexin gene family. Kanter et al. (1992) demonstrated that 
canine ventricular myocytes express 3 distinct gap junc- 
tion proteins, Cx40, Cx43 (GJA1; 121013), and Cx45. 
Kanter et al. (1994) used PCR with primers based on rat 
and dog Cx40 to clone human CX40. The CX40 gene has a 
5- prime untranslated exon and 1 coding exon, and en- 
codes a predicted 358- amino acid protein whose se- 
quence is 82% identical to that of the rat and mouse CX40 
protein. Northern blot analysis showed that CX40 mRNA is 
expressed as an approximately 3.3- kb transcript in ven- 
tricular myocardium. In immunofluorescence studies, 
CX40 localized to intercalated disc regions of the left ven- 
tricle, which join cardiac myocytes and contain gap junc- 



tions. The migration of lymphocytes from the circulation 
into tissues involves a number of adhesion molecules and 
the expression of new molecules. Gap junctions facilitate 
cell- to- cell adhesion and provide pathways for direct in- 
tercellular communication. Oviedo- Orta et al. (2000) 
noted that GJA1 is expressed in a number of lymphoid or- 
gans. By RT- PCR, Western blot, and flow cytometric anal- 
yses, they showed that lymphocytes express GJA1 and 
GJA5, but not GJB2 (OMIM Ref. No. 121011), GJB1 (OMIM 
Ref. No. 304040), GJA4 (OMIM Ref. No. 121012), or GJA7; 
GJA5 expression was restricted to tonsillar T and B lym- 
phocytes. Flow cytometric analysis showed that GJA1 and 
GJA5 expression increases after mitogenic stimulation. 
Extracellular connexin mimetic peptide blocked dye trans- 
fer between lymphocyte subpopulations, and gap junction 
inhibitors decreased the production of IgM in cocultured T 
and B lymphocytes. The results identified gap junction 
proteins as important cell surface components that modu- 
late immune responses. 

[6924] 

[6925] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[6926] Kanter, H. L; SaffitzJ. E.; Beyer, E. C. : Cardiac myocytes 
express multiple gap junction proteins. Circ. Res. 70: 
438- 444, 1992. ; and 

[6927] Oviedo- Orta, E.; Hoy, T.; Evans, W. H. : Intercellular com- 
munication in the immune system: differential expression 
of connexin40 and 43, and perturbation of gap junction 
channel function. 

[6928] Further studies establishing the function and utilities of 
GJA5 are found in John Hopkins OMIM database record ID 
121013, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Protein tyrosine 
phosphatase, non-receptor type substrate 1 (PTPNS1, Ac- 
cession NM_080792.1) is another CAM 5 2 target gene, 
herein designated TARGET GENE. PTPNS1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by PTPNS1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PTPNS1 BINDING 
SITE, designated SEQ ID:15053, to the nucleotide se- 
quence of GAM52 RNA, herein designated GAM RNA, also 
designated SEQ ID:373. 

[6929] Another function of GAM52 is therefore inhibition of Pro- 



tein tyrosine phosphatase, non-receptor type substrate 1 
(PTPNS1, Accession NM_080792.1) . Accordingly, utilities 
of GAM52 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PTPNS1. 

[6930] 

[6931] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 53 
(GAM53), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[6932] CAM53 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM53 was detected is described hereinabove 
with reference to Figs. 8-15. 

[6933] GAM 5 3 gene, herein designated GAM GENE, and GAM 5 3 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[6934] GAM53 gene encodes a GAM53 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM53 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 



GAM53 precursor RNA is designated SEQ ID: 136, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6935] GAM 5 3 precursor RNA folds onto itself, forming GAM 5 3 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[6936] GAM 5 3 precursor RNA folds onto itself, forming GAM 5 3 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[6937] Nucleotide sequence of GAM53 precursor RNA, desig- 
nated SEQ-ID: 136, and a schematic representation of a 



predicted secondary folding of GAM53 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 
[6938] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 5 3 folded precursor RNA into GAM 5 3 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM53 RNA is designated SEQ 
ID:359, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[6939] GAM 5 3 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM53 target 
RNA, herein designated GAM TARGET RNA. GAM 5 3 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[6940] GAM 5 3 RNA, herein designated GAM RNA, binds comple- 



mentarily to one or more target binding sites located in 
untranslated regions of GAM53 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM53 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 5 3 RNA may have a different number of target 
binding sites in untranslated regions of aGAM53 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5'UTR region, or in both 3'UTR 
and 5 X UTR regions. 
[6941] The complementary binding of GAM53 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM53 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM53 target RNA into GAM53 target pro- 



tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[6942] it j S appreciated that GAM53 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM53 target genes. The mRNA of each one of this plu- 
rality of GAM53 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM53 RNA, 
herein designated GAM RNA, and which when bound by 
GAM53 RNA causes inhibition of translation of respective 
one or more GAM53 target proteins. 

[6943] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM53 gene, herein designated GAM GENE, on one or 
more GAM53 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 



genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[6944] | t j S appreciated that specific functions and accordingly 
utilities of GAM53 correlate with, and may be deduced 
from, the identity of the target genes which GAM53 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[6945] 
[6946] 

[6947] Chromosome 20 open reading frame 39 (C20orf39, Ac- 
cession NM_024893.1) is a GAM53 target gene, herein 
designated TARGET GENE. C20orf39 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by C20orf39, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C20orf39 BIND- 
ING SITE, designated SEQ ID:14770, to the nucleotide se- 
quence of GAM53 RNA, herein designated GAM RNA, also 
designated SEQ ID:359. 



[6948] a function of GAM53 is therefore inhibition of Chromo- 
some 20 open reading frame 39 (C20orf39, Accession 
NM_024893.1) . Accordingly, utilities of GAM 5 3 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C20orf39. 

[6949] FLJ10687 (Accession ) is another GAM 5 3 target gene, 

herein designated TARGET GENE. FLJ10687 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ10687, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ 10687 
BINDING SITE, designated SEQ ID:20126, to the nucleotide 
sequence of GAM53 RNA, herein designated GAM RNA, 
also designated SEQ ID:359. 

[6950] Another function of GAM53 is therefore inhibition of 

FLJ10687 (Accession ) . Accordingly, utilities of GAM53 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ10687. 

[6951] pbj murine osteosarcoma viral oncogene homolog b 

(FOSB, Accession NM_006732.1) is another GAM 5 3 target 
gene, herein designated TARGET GENE. FOSB BINDING SITE 
is a target binding site found in the 3 X untranslated re- 



gion of mRNA encoded by FOSB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FOSB BINDING 
SITE, designated SEQ ID:7846, to the nucleotide sequence 
of GAM53 RNA, herein designated GAM RNA, also desig- 
nated SEQID:359. 

[6952] Another function of GAM53 is therefore inhibition of Fbj 
murine osteosarcoma viral oncogene homolog b (FOSB, 
Accession NM_006732.1), a gene which interacts with jun 
proteins enhancing their dna binding activity, and there- 
fore may be associated with Cocaine addiction. Accord- 
ingly, utilities of GAM53 include diagnosis, prevention and 
treatment of Cocaine addiction, and of other diseases and 
clinical conditions associated with FOSB. 

[6953] The function of FOSB has been established by previous 
studies. Cocaine enhances dopamine- mediated neuro- 
transmission by blocking dopamine reuptake at axon ter- 
minals. Most dopamine- containing nerve terminals in- 
nervate medium spiny neurons in the striatum of the 
brain. Cocaine addiction is thought to stem, in part, from 
neural adaptations that act to maintain equilibrium by 
countering the effects of repeated drug administration. 



Chronic exposure to cocaine upregulates several tran- 
scription factors that alter gene expression and which 
could mediate such compensatory neural and behavioral 
changes. One such transcription factor is delta- FosB, a 
protein that persists in striatum long after the end of co- 
caine exposure. Using DNA array analysis of striatal mate- 
rial from inducible transgenic mice, Bibb et al. (2001) 
identified Cdk5 (OMIM Ref. No. 123831) as a downstream 
target of delta- FosB. Overexpression of delta- FosB, or 
chronic cocaine administration, raised levels of Cdk5 
mRNA, protein, and activity in the striatum. Moreover, in- 
jection of Cdk5 inhibitors into the striatum potentiated 
behavioral effects of repeated cocaine administration. 
Bibb et al. (2001) concluded that changes in Cdk5 levels 
mediated by delta- FosB, and resulting alterations in sig- 
naling involving Dl dopamine receptors, contribute to 
adaptive changes in the brain related to cocaine addiction. 
[6954] Animal model experiments lend further support to the 
function of FOSB. Brown et al. (1996) demonstrated that 
mice in whom the FOSB gene had been inactivated by ho- 
mologous recombination displayed a profound defect in 
reproduction. The reproductive failure of fosB mutant 
mice was due to a specific behavioral defect that resulted 



in an inability to nurture young. This nurturing defect was 
seen not only in postpartum females but also in young fe- 
males and males. Together, these findings provided evi- 
dence that nurturing behavior in mammals is genetically 
controlled and that an immediate early gene, FOSB, is crit- 
ical for an adaptive neuronal response. Brown et al. (1996) 
speculated that the nurturing defect is likely due to the 
absence of FOSB in the preoptic area, a region of the hy- 
pothalamus that is critical for nurturing. They stated that 
this is an example of a transcription factor that controls a 
complex behavior by regulating a specific neuronal circuit. 

[6955] it is appreciated that the abovementioned animal model 
for FOSB is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[6956] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6957] Bibb, J. A.; Chen, J.; Taylor, J. R.; Svenningsson, P.; Nishi, 
A.; Snyder, G. L; Yan, Z.; Sagawa, Z. K.; Ouimet, C. C; 
Nairn, A. C; Nestler, E. J.; Greengard, P. : Effects of 
chronic exposure to cocaine are regulated by the neuronal 
protein Cdk5. Nature 410: 376- 380, 2001. ; and 



[6958] Brown, J. R.; Ye, H.; Bronson, R. T.; Dikkes, P.; Greenberg, 
M. E. : A defect in nurturing in mice lacking the immediate 
early gene fosB. Cell 86: 297- 309, 1996. 

[6959] Further studies establishing the function and utilities of 
FOSB are found in John Hopkins OMIM database record ID 
164772, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. HBP17 (Accession 
NM_005130.1) is another GAM53 target gene, herein des- 
ignated TARGET GENE. HBP17 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by HBP17, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HBP17 BINDING SITE, designated 
SEQ ID:15114, to the nucleotide sequence of GAM 5 3 RNA, 
herein designated GAM RNA, also designated SEQ ID:359. 

[6960] Another function of GAM53 is therefore inhibition of 

HBP17 (Accession NM_005130.1) . Accordingly, utilities of 
GAM53 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HBP17. 

[6961] Lactate dehydrogenase a (LDHA, Accession NM_005566.1) 
is another GAM53 target gene, herein designated TARGET 
GENE. LDHA BINDING SITE is a target binding site found in 



the 3 X untranslated region of mRNA encoded by LDHA, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LDHA BINDING SITE, designated SEQ ID:6401, 
to the nucleotide sequence of GAM53 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:359. 

[6962] Another function of GAM53 is therefore inhibition of Lac- 
tate dehydrogenase a (LDHA, Accession NM_005 566.1) . 
Accordingly, utilities of GAM53 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with LDHA. 

[6963] LOC125268 (Accession ) is another GAM 5 3 target gene, 
herein designated TARGET GENE. LOC125268 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC125268, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC125268 BINDING SITE, designated SEQ ID:6730, to the 
nucleotide sequence of GAM53 RNA, herein designated 
GAM RNA, also designated SEQ ID:359. 

[6964] Another function of GAM53 is therefore inhibition of 



LOC125268 (Accession ) . Accordingly, utilities of GAM 5 3 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC125268. 
[6965] Testis-specific transcript, y-linked 11 (TTTY11, Accession 
NM_031929.1) is another GAM 5 3 target gene, herein des- 
ignated TARGET GENE. TTTY11 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by TTTY11, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TTTY11 BINDING SITE, desig- 
nated SEQ ID: 10980, to the nucleotide sequence of 
GAM53 RNA, herein designated GAM RNA, also designated 
SEQID:359. 

[6966] Another function of GAM53 is therefore inhibition of 

Testis-specific transcript, y-linked 11 (TTTY11, Accession 
NM_031929.1) . Accordingly, utilities of GAM53 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TTTY11. 

[6967] 

[6968] Fig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 54 



(GAM54), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[6969] GAM54 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM54 was detected is described hereinabove 
with reference to Figs. 8-15. 

[6970] GAM54 gene, herein designated GAM GENE, and GAM54 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[6971] GAM54 gene encodes a GAM54 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM54 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM54 precursor RNA is designated SEQ ID: 167, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[6972] GAM54 precursor RNA folds onto itself, forming GAM 5 4 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[6973] GAM54 precursor RNA folds onto itself, forming GAM 5 4 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[6974] Nucleotide sequence of GAM54 precursor RNA, desig- 
nated SEQ-ID: 167, and a schematic representation of a 
predicted secondary folding of GAM54 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[6975] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM54 folded precursor RNA into GAM54 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 



segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM54 RNA is designated SEQ 
ID:275, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[6976] GAM54 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM54 target 
RNA, herein designated GAM TARGET RNA. GAM54 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[6977] GAM54 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM54 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM54 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 



SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 54 RNA may have a different number of target 
binding sites in untranslated regions of a GAM54 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[6978] The complementary binding of GAM54 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM 54 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM54 target RNA into GAM54 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[6979] it is appreciated that GAM54 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM54 target genes. The mRNA of each one of this plu- 
rality of GAM54 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM54 RNA, 



herein designated GAM RNA, and which when bound by 
GAM54 RNA causes inhibition of translation of respective 
one or more GAM54 target proteins. 

[6980] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM54 gene, herein designated GAM GENE, on one or 
more GAM54 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[6981] it is appreciated that specific functions and accordingly 
utilities of GAM54 correlate with, and may be deduced 
from, the identity of the target genes which GAM54 binds 
and inhibits, and the function of these target genes, as 



elaborated hereinbelow. 

[6982] 
[6983] 

[6984] a kinase (prka) anchor protein 13 (AKAP13, Accession 

NM_007200.2) is a GAM54 target gene, herein designated 
TARGET GENE. AKAP13 BINDING SITE is a target binding 
site found in the 3 X untranslated region of multiple tran- 
scripts of mRNA encoded by AKAP13, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of AKAP13 
BINDING SITE, designated SEQ ID: 18908, to the nucleotide 
sequence of GAM54 RNA, herein designated GAM RNA, 
also designated SEQ ID:275. 

[6985] a function of GAM54 is therefore inhibition of A kinase 
(prka) anchor protein 13 (AKAP13, Accession 
NM_007200.2), a gene which regulates subcellular local- 
ization of type II cAMP- dependent PKA. Accordingly, utili- 
ties of GAM54 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
AKAP13. 

[6986] The function of AKAP13 has been established by previous 



studies. Gene map locus 15q24- q25 A- kinase anchor 
proteins (AKAPs; OMIM Ref. No. 602449), such as AKAP13, 
direct the activity of protein kinase A (PKA; OMIM Ref. No. 
176911) by tethering the enzyme near its physiologic 
substrates. AKAP13 is also known as LBC. Catalytic GDP- 
GTP exchange factors (GEFs), such as LBC, play an impor- 
tant role in regulating the Rho/Rac GTPase cycle. The 
Rho/Rac family of small GTPases mediates cytoskeletal re- 
organization, gene transcription, and cell cycle progres- 
sion through unique signal transduction pathways. By 
probing a breast cancer expression library using an inter- 
action cloning strategy for proteins that bind RXR (see 
OMIM Ref. No. 180245), Rubino et al. (1998) obtained a 
full- length cDNA encoding LBC, which they called BRX 
(breast cancer cDNA- encoded nuclear receptor- binding 
auxiliary protein). The deduced 1,428- amino acid BRX 
protein contains a region of identity to the LBC sequence 
identified by Toksoz and Williams (1994) that is preceded 
by 3 novel regions. A fifth, C- terminal region binds the 
estrogen receptor (ESR1; 133430). In addition to the tis- 
sues detected by Toksoz and Williams (1994), Northern 
blot analysis by Rubino et al. (1998) revealed BRX mRNA 
expression in reproductive tissues (ovary and placenta), 



and a 5.3- kb BRX transcript was detected in breast cancer 
cell lines, normal breast, and testis. Western blot and im- 
munohistochemic analysis showed that BRX is expressed 
as a 170- kD protein in mammary epithelial cell lobules 
and terminal ducts. Binding analysis determined that BRX 
binds to ESR1, RXR, PPAR (OMIM Ref. No. 170998), and 
THR (see OMIM Ref. No. 190120). Regions 4 and 5 of BRX 
were shown to bind independently to the ligand- binding 
domain near the C terminus of ESR1 without the require- 
ment of other bridging proteins. Overexpression of BRX in 
the presence of estrogen augmented the activity of an es- 
trogen response element. ESR activation by BRX could be 
inhibited by a dominant- negative mutant of CDC42 
(OMIM Ref. No. 116952). By genomic sequence and so- 
matic cell hybrid analyses, Sterpetti et al. (1999) deter- 
mined that proto- LBC and onco- LBC both contain N- 
terminal DH and PH domains; however, proto- LBC has a 
distinct C terminus absent in the oncoprotein. FISH with 
onco- LBC probes localized the LBC gene to 15q24- q25 
and showed that onco- LBC represents a chimera derived 
from fusion with an unrelated sequence on 7q36. North- 
ern blot analysis detected variably sized LBC transcripts 
and extended the known tissue distribution to spleen and 



a number of cancer cell lines. Immunoblot and thin- layer 
chromatography analysis showed that both proto- and 
onco- LBC can promote the formation of GTP- bound 
RHOA (ARHA; 165390). Mutation analysis indicated that 
the transforming activity of proto- LBC is increased by 
truncation of the C terminus, and that the DH and PH do- 
mains, but not the chromosome 7 sequence, are required 
for transformation. Immunoblot analysis determined that 
the proto- LBC form is in the membrane fraction, while 
the majority of the onco- LBC product is cytosolic, indi- 
cating that the C terminus may play a major role in the 
subcellular localization and regulation of LBC. Using FISH 
with onco- LBC probes, Sterpetti et al. (1999) localized the 
LBC gene to 15q24- q25 and showed that onco- LBC rep- 
resents a chimera derived from fusion with an unrelated 
sequence on 7q36. 

[6987] 

[6988] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6989] Rubino, D.; Driggers, P.; Arbit, D.; Kemp, L.; Miller, B.; 
Coso, O.; Pagliai, K.; Cray, K.; Cutkind, S.; SegarsJ. : 
Characterization of Brx, a novel Dbl family member that 



modulates estrogen receptor action. Oncogene 16: 2513- 
2526, 1998. ; and 
[6990] sterpetti, P.; Hack, A. A.; Bashar, M. P.; Park, B.; Cheng, S.- 
D.; Knoll, J. H. M.; Urano, T.; Feig, L. A.; Toksoz, D. : Acti- 
vation of the Lbc Rho exchange factor proto- oncogene by 
trunc. 

[6991] Further studies establishing the function and utilities of 
AKAP13 are found in John Hopkins OMIM database record 
ID 604686, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Atpase, ca+ + 
transporting, ubiquitous (ATP2A3, Accession 
NM_174957.1) is another GAM54 target gene, herein des- 
ignated TARGET GENE. ATP2A3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ATP2A3, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
ATP2A3 BINDING SITE, designated SEQ ID:11692, to the 
nucleotide sequence of GAM54 RNA, herein designated 
GAM RNA, also designated SEQ ID:275. 

[6992] Another function of GAM54 is therefore inhibition of At- 
pase, ca++ transporting, ubiquitous (ATP2A3, Accession 



NM.174957.1) . Accordingly, utilities of GAM54 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ATP2A3. 

[6993] Bn51 (bhk21) temperature sensitivity complementing 

(BN51T, Accession ) is another GAM54 target gene, herein 
designated TARGET GENE. BN51T BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by BN51T, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BN51T BINDING SITE, designated 
SEQ ID: 16770, to the nucleotide sequence of GAM54 RNA, 
herein designated GAM RNA, also designated SEQ ID:275. 

[6994] Another function of GAM 54 is therefore inhibition of Bn51 
(bhk21) temperature sensitivity complementing (BN51T, 
Accession ), a gene which complements a temperature- 
sensitive cell cycle mutation in BHK cells. Accordingly, 
utilities of GAM54 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with BN51T. 

[6995] The function of BN51T has been established by previous 
studies. Two temperature- sensitive mutants have been 
isolated from the BHK- 21 Syrian hamster cell line. Both of 



the human genes that complement these mutations, des- 
ignated tsll and tsBN51, lead to a block in progression 
through the Gl phase of the cell cycle at nonpermissive 
temperatures. Tsll has been identified as asparagine 
synthetase; see 108370. The tsBN51 gene encodes a 
highly charged novel protein of 395 amino acids (Ittmann 
et al., 1987) whose biochemical function had not yet been 
determined when Greco et al. (1989) assigned the gene to 
8q21 by study of rodent- human hybrid cells and by in 
situ hybridization using a tsBN51 probe. This is one of a 
considerable number of temperature- sensitive mutants 
which have been mapped to various autosomes and in 
several instances to the X chromosome. 

[6996] 

[6997] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[6998] ittmann, M.; Greco, A.; Basilico, C. : Isolation of the human 
gene that complements a temperature- sensitive cell cycle 
mutation in BHK cells. Molec. Cell. Biol. 7: 3386- 3393, 
1987. ; and 

[6999] Greco, A.; Ittmann, M.; Barletta, C.; Basilico, C.; Croce, C. 
M.; Cannizzaro, L. A.; Huebner, K. : Chromosomal local- 



ization of human genes required for G(l) progression in 
mammalian cell. 
[7000] Further studies establishing the function and utilities of 
BN5 IT are found in John Hopkins OMIM database record 
ID 187280, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence.DKFZP727G051 (Accession XM.045308.6) is another 
GAM54 target gene, herein designated TARGET GENE. DK- 
FZP727G051 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP727G051, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP727G051 BINDING SITE, des- 
ignated SEQ ID:15727, to the nucleotide sequence of 
GAM54 RNA, herein designated GAM RNA, also designated 
SEQID:275. 

[7001] Another function of GAM54 is therefore inhibition of DK- 
FZP727G051 (Accession XM.045308.6) . Accordingly, util- 
ities of GAM54 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP727G051. 

[7002] Fc fragment of igg, receptor, transporter, alpha (FCGRT, 



Accession NM_004107.1) is another GAM54 target gene, 
herein designated TARGET GENE. FCGRT BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by FCGRT, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FCGRT BINDING 
SITE, designated SEQ ID:3505, to the nucleotide sequence 
of GAM54 RNA, herein designated GAM RNA, also desig- 
nated SEQID:275. 
[7003] Another function of GAM54 is therefore inhibition of Fc 
fragment of igg, receptor, transporter, alpha (FCGRT, Ac- 
cession NM.004107.1), a gene which binds to the fc re- 
gion of monomeric immunoglobulins gamma. Accord- 
ingly, utilities of GAM54 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with FCGRT. 

[7004] The function of FCGRT has been established by previous 
studies. The intestinal epithelium of neonatal mice and 
rats expresses an Fc receptor (FcRn) that mediates the se- 
lective uptake of immunoglobulin G (IgG) in mothers' milk, 
thereby helping newborn animals to acquire passive im- 
munity. Kandil et al. (1996) noted that the IgG in the milk 



is bound to FcRn at the apical surface of the intestinal ep- 
ithelium, and the resultant FcRn- IgG complexes are tran- 
scytosed across the epithelium. At the basolateral surface 
of intestinal epithelial cells, IgG is released from FcRn into 
blood or tissue fluids. FcRn is structurally similar to the 
major histocompatibility complex class I molecule, which 
presents antigenic peptides to T cells. Like the MHC class I 
molecule, FcRn is made up of a heavy chain 
(approximately 48 kD) and beta- 2- microglobulin 
(109700; approximately 12 kD). Its heavy chain shows ap- 
proximately 35% amino acid sequence identity to that of a 
typical MHC class I molecule. Furthermore, the genomic 
organizations of the MHC class I and mouse FcRn heavy 
chain genes are similar in that the signal peptide, the 3 
extracellular domains, the transmembrane region, and the 
cytoplasmic region are all encoded by separate exons. 
Story et al. (1994) cloned a cDNA encoding the human 
gene and symbolized it FcRn. Kandil et al. (1996) isolated 
human genomic clones for the gene (symbolized FCGRT 
by them) using 2 murine Fcgrt probes. The exonic se- 
quences of the genomic clones are identical to the cDNA 
sequence described by Story et al. (1994). 

[7005] 



[7006] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

V™ 7 ] Kandil, E.; Egashira, M.; Miyosi, O.; Niikawa, N.; Ishibashi, 
T.; Kasahara, M. : The human gene encoding the heavy 
chain of the major histocompatibility complex class I- like 
Fc receptor (FCGRT) maps to 19ql3.3. Cytogenet. Cell 
Genet. 73: 97- 98, 1996. ; and 

[7008] story, C. M.; Mikulska, J. E.; Simister, N. E. : A major histo- 
compatibility complex class I- like Fc receptor cloned 
from human placenta: possible role in transfer of im- 
munoglobulin G f. 

[7009] Further studies establishing the function and utilities of 
FCGRT are found in John Hopkins OMIM database record 
ID 601437, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. FLJ20422 
(Accession NM_017814.1) is another GAM54 target gene, 
herein designated TARGET GENE. FLJ20422 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by FLJ20422, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ20422 



BINDING SITE, designated SEQ ID:6197, to the nucleotide 
sequence of GAM54 RNA, herein designated GAM RNA, 
also designated SEQ ID:275. 

[7010] Another function of GAM54 is therefore inhibition of 

FLJ20422 (Accession NM.017814.1) . Accordingly, utilities 
of GAM54 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20422. 

F011] KIAA0450 (Accession NM.014638.1) is another GAM54 
target gene, herein designated TARGET GENE. KIAA0450 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0450, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0450 BINDING SITE, designated SEQ ID: 1094, to the 
nucleotide sequence of GAM54 RNA, herein designated 
GAM RNA, also designated SEQ ID:275. 

[7012] Another function of GAM54 is therefore inhibition of 

KIAA0450 (Accession NM_014638.1) . Accordingly, utili- 
ties of GAM54 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0450. 

[™ 1 3] LOC145231 (Accession XM_096740.1) is another GAM 54 



target gene, herein designated TARGET GENE. LOC145231 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145231, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145231 BINDING SITE, designated SEQ ID:19216, to 
the nucleotide sequence of GAM54 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:275. 
[7014] Another function of GAM54 is therefore inhibition of 

LOC145231 (Accession XM.096740.1) . Accordingly, utili- 
ties of GAM54 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145231. 

F015] LOC150005 (Accession XM.097795.1) is another GAM 54 
target gene, herein designated TARGET GENE. LOC150005 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150005, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150005 BINDING SITE, designated SEQ ID:6667, to 
the nucleotide sequence of GAM54 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:275. 
[7016] Another function of GAM54 is therefore inhibition of 

LOC150005 (Accession XM_097795.1) . Accordingly, utili- 
ties of GAM54 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150005. 

[7017] LOC152580 (Accession ) is another GAM54 target gene, 
herein designated TARGET GENE. LOC152580 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC152580, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC152580 BINDING SITE, designated SEQ ID:738, to the 
nucleotide sequence of GAM54 RNA, herein designated 
GAM RNA, also designated SEQ ID:275. 

[7018] Another function of GAM54 is therefore inhibition of 

LOC152580 (Accession ) . Accordingly, utilities of GAM54 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC152580. 

[7019] LOC253955 (Accession ) is another GAM54 target gene, 
herein designated TARGET GENE. LOC253955 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by LOC253955, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC253955 BINDING SITE, designated SEQ ID:16736, to 
the nucleotide sequence of GAM54 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:275. 

[7020] Another function of GAM54 is therefore inhibition of 

LOC253955 (Accession ) . Accordingly, utilities of GAM 54 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC253955. 

[7021] Matrilin 1, cartilage matrix protein (MATN1, Accession 

NM_002379.2) is another GAM 5 4 target gene, herein des- 
ignated TARGET GENE. MATN1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by MATN1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MATN1 BINDING SITE, desig- 
nated SEQ ID: 18773, to the nucleotide sequence of 
GAM54 RNA, herein designated GAM RNA, also designated 
SEQID:275. 

[7022] Another function of GAM54 is therefore inhibition of Ma- 



trilin 1, cartilage matrix protein (MATN1, Accession 
NM_002379.2), a gene which a major component of the 
extracellular matrix of nonarticular cartilage. Accordingly, 
utilities of GAM54 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MATN1. 

[7023] The function of MATN1 has been established by previous 
studies. Cartilage matrix protein is a major component of 
the extracellular matrix of nonarticular cartilage. Jenkins 
et al. (1990) used a partial chicken CMP cDNA probe to 
isolate 3 overlapping human genomic clones. From one of 
these clones, a probe containing 2 human CMP exons was 
isolated and used to map the gene to lp35 by a combina- 
tion of Southern blot analysis of somatic cell hybrids and 
in situ chromosomal hybridization. The genomic probe 
was also used to screen a human retina cDNA library. The 
protein sequence predicted by the cDNA clones has 496 
amino acids, including a 22- residue signal peptide. The 
structure of the CMP gene (also symbolized CRTM) and 
polypeptide were strikingly similar in the chicken and in 
the human. The human gene spans 12 kb and has 8 exons 
and 7 introns. By linkage studies, Loughlin et al. (1994) 
demonstrated that the CRTM gene segregated indepen- 



dently of several heritable chondrodysplasias: hypochon- 
droplasia, achondroplasia, autosomal dominant SED tarda, 
and multiple epiphyseal dysplasia. CMP was alternatively 
named matrilin- 1 by Deak et al. (1997) when they dis- 
covered matrilin- 2 (OMIM Ref. No. 602108). Wagener et 
al. (1997) found that matrilin- 1 is a trimer of identical el- 
lipsoid subunits assembled via their C- terminal extension 
domains in a coiled- coil alpha- helix. The matrilins, in- 
cluding matrilin- 2 and matrilin- 3 (OMIM Ref. No. 
602 109), represent a subfamily of extracellular matrix 
proteins containing the von Willebrand factor type A 
(vWFA)- like domain. (The vWFA- like domain was first 
described in von Willebrand factor (OMIM Ref. No. 
193400) where it plays a key role in promoting platelet 
adhesion to the subendothelin. Several vWFA- like do- 
mains have been implicated in interactions with collagen.) 
In some patients with rheumatoid arthritis (RA; 180300) 
and relapsing polychondritis (RP), an immune response 
against cartilage collagen II can be detected. However, 
study of responses against noncollagenous components 
of cartilage are limited. If an autoimmune response to 
cartilage proteins is involved in RA and RP, the different 
patterns of the affected tissues can best be explained if 



the respective targets are proteins with specific tissue dis- 
tributions. Whereas RA preferentially affects diarthrodial 
joints, RP is characterized by inflammatory attacks on car- 
tilage in different organs, and, preferentially, in the peri- 
chondria! layer of cartilage. The inflammatory infiltrates 
consist of neutrophils, lymphocytes, macrophages, and 
plasma cells. In early lesions, eosinophils can be observed 
close to the affected cartilage. A classic appearance of the 
patient with RP is 'saddle nose,' caused by erosive inflam- 
mation of the nasal septum. Another typical symptom is 
an inflamed external ear (89% of cases), which in some in- 
stances leads to ossified ear cartilages (OMIM Ref. No. 
165670). Occasionally, joints are affected as a seronega- 
tive nonerosive arthritis. The most serious complication of 
RP is the involvement of the laryngotracheal cartilage, 
sometimes leading to lethal breathing difficulties. Early 
signs of airway involvement are cough, dysphonia, and 
tenderness over the thyroid cartilage. Remarkably, RP is 
associated with the same HLA haplotype (DR4) as RA, 
which carries with it approximately the same relative risk 
(Zeuner et al., 1997; Lang et al., 1993). To investigate 
whether the tissue distribution of relapsing polychondritis 
may be explained by a specific immune response, Hans- 



son et al. (1999) immunized rats with matrilin- 1, which is 
expressed predominantly in tracheal cartilage. After 2 to 3 
weeks, some rats developed severe inspiratory stridor. 
They had swollen noses and/or epistaxis, but showed nei- 
ther joint nor outer ear affection. The inflammatory le- 
sions involved chronic active erosions of cartilage. Female 
rats were more susceptible than males. The disease sus- 
ceptibility was controlled by MHC genes, some haplotypes 
being high responders and others resistant, and by non- 
MHC genes as well, as indicated by strain differences (the 
LEW strain was susceptible, and the DA strain resistant). 
All strains mounted a pronounced IgC response to ma- 
trilin- 1. The findings suggested that different cartilage 
proteins are involved in pathogenic models of RP and RA. 

[7024] 

[7025] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7026] Jenkins, R. N.; Osborne- Lawrence, S. L.; Sinclair, A. K.; 
Eddy, R. L, Jr.; Byers, M. C; Shows, T. B.; Duby, A. D. : 
Structure and chromosomal location of the human gene 
encoding cartilage matrix protein. J. Biol. Chem. 265: 
19624- 19631, 1990. ; and 



[7027] Deak, F.; Piecha, D.; Bachrati, C; Paulsson, M.; Kiss, I. : 

Primary structure and expression of matrilin- 2, the clos- 
est relative of cartilage matrix protein within the von 
Willebrand fa. 

[7028] Further studies establishing the function and utilities of 
MATN1 are found in John Hopkins OMIM database record 
ID 115437, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Nadh dehy- 
drogenase (ubiquinone) flavoprotein 3, lOkda (NDUFV3, 
Accession NM_021075.2) is another GAM54 target gene, 
herein designated TARGET GENE. NDUFV3 BINDING SITE is 
a target binding site found in the 5 V untranslated region 
of mRNA encoded by NDUFV3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NDUFV3 BIND- 
ING SITE, designated SEQ ID:18615, to the nucleotide se- 
quence of GAM54 RNA, herein designated GAM RNA, also 
designated SEQ ID:275. 

[7029] Another function of GAM54 is therefore inhibition of Nadh 
dehydrogenase (ubiquinone) flavoprotein 3, lOkda 
(NDUFV3, Accession NM_021075.2), a gene which trans- 
ports electrons from NADH to ubiquinone. Accordingly, 



utilities of GAM54 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NDUFV3. 

[7030] The function of NDUFV3 has been established by previous 
studies. NADH:ubiquinone oxidoreductase (complex I; EC 
1.6.5.3) is an inner mitochondrial membrane- bound mul- 
tisubunit enzyme complex. Complex I consists of at least 
41 subunits of which 7 are encoded by the mitochondrial 
genome. See MTND1 (OMIM Ref. No. 516000) through 
MTND6 (OMIM Ref. No. 516006). As one of the complexes 
of the mitochondrial respiratory chain, complex I func- 
tions in the catalysis of the rotenone- sensitive oxidation 
of NADH and the reduction of ubiquinone. By means of 
chaotropic agents, complex I can be resolved into 2 hy- 
drophilic fractions, the flavoprotein fraction and the iron- 
protein fraction, and a hydrophobic fraction. The flavo- 
protein fraction comprises the 51-, 24-, and 10- kD sub- 
units, all encoded by the nuclear genes NDUFV1 (OMIM 
Ref. No. 161015), NDUFV2 (OMIM Ref. No. 600532), and 
NDUFV3, respectively. This fraction plays a catalytic role in 
the oxidation of NADH as it is associated with flavoprotein 
and NAD binding. The 51- kD and 24- kD subunits are 
involved in electron transfer. The function of the 10- kD 



protein is unknown. The human gene for the 10- kD 
flavoprotein subunit was completely cloned and se- 
quenced by de Coo et al. (1997). The NDUFV3 gene was 
found to contain 3 exons, spanning 20 kb. The open 
reading frame contains a 34- codon import sequence and 
a 74- codon mature protein sequence. Its homology to 
bovine and rat protein sequence was found but not to any 
other known protein. Northern blot analysis showed that 
the NDUFV3 gene is ubiquitously expressed. By fluores- 
cence in situ hybridization, de Coo et al. (1997) assigned 
the NDUFV3 gene to 21q22.3, where it may play a 
dosage- dependent role in the phenotype of Down syn- 
drome (OMIM Ref. No. 190685). Berry et al. (2000) found 
that NDUFV3 is located approximately 120 kb telomeric to 
PDE9A (OMIM Ref. No. 602973). 

[7031] 

[7032] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7033] Berry, A.; Scott, H. S.; Kudoh, J.; Talior, I.; Korostishevsky, 
M.; Wattenhofer, M.; Guipponi, M.; Barras, C; Rossier, C; 
Shibuya, K.; Wang, J.; Kawasaki, K.; Asakawa, S.; Mi- 
noshima, S.; Shimizu, N.; Antonarakis, S.; Bonne- Tamir, 



B. : Refined localization of autosomal recessive nonsyn- 
dromic deafness DFNB10 locus using 34 novel microsatel- 
lite markers, genomic structure, and exclusion of six 
known genes in the region. Genomics 68: 22- 29, 2000. ; 
and 

t 7034 ] de Coo, R. F. M.; Buddiger, P.; Smeets, H.J. M.; van Oost, 
B. A. : Molecular cloning and characterization of the hu- 
man mitochondrial NADH:oxidoreductase 10- kDa gene 
(NDUFV3). Genomics. 

[7035] Further studies establishing the function and utilities of 
NDUFV3 are found in John Hopkins OMIM database record 
ID 602184, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. OS4 
(Accession NM_005730.2) is another GAM54 target gene, 
herein designated TARGET GENE. OS4 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by OS4, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of OS4 BINDING SITE, desig- 
nated SEQ ID: 19362, to the nucleotide sequence of 
GAM54 RNA, herein designated GAM RNA, also designated 
SEQID:275. 



[7036] Another function of GAM54 is therefore inhibition of OS4 
(Accession NM_005730.2) . Accordingly, utilities of 
GAM54 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with OS4. 

[7037] Paired box gene 8 (PAX8, Accession NM_013992.1) is an- 
other GAM54 target gene, herein designated TARGET 
GENE. PAX 8 BINDING SITE is a target binding site found in 
the 5 X untranslated region of multiple transcripts of 
mRNA encoded by PAX8, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PAX 8 BINDING SITE, 
designated SEQ ID: 1852, to the nucleotide sequence of 
GAM54 RNA, herein designated GAM RNA, also designated 
SEQID:275. 

[7038] Another function of GAM54 is therefore inhibition of 
Paired box gene 8 (PAX8, Accession NM.013992.1), a 
gene which maintaines the functional differentiation of 
thyroid cell type and therefore is associated with Thyroid 
dysgenesis. Accordingly, utilities of GAM54 include diag- 
nosis, prevention and treatment of Thyroid dysgenesis, 
and of other diseases and clinical conditions associated 
with PAX8. 



[7039] The function of PAX8 has been established by previous 

studies. Pasca di Magliano et al. (2000) demonstrated that 
PAX8 is sufficient to activate expression of endogenous 
genes encoding thyroglobulin (TG; 188450), thyroperoxi- 
dase (TPO; 274500), and sodium/iodide symporter 
(SLC5A5; 601843), all thyroid- specific genes. The cell 
system they used provided direct evidence for the ability 
of PAX8 to activate transcription of thyroid- specific genes 
at their chromosomal locus and strongly suggested a fun- 
damental role of this transcription factor in the mainte- 
nance of functional differentiation in thyroid cells. More- 
over, they showed that PAX8 and thyroid transcription 
factor- 1 (OMIM Ref. No. 600635) cooperate in the activa- 
tion of the thyroglobulin promoter. 

[7040] Animal model experiments lend further support to the 

function of PAX8. The thyroid gland develops from 2 dis- 
tinct embryonic lineages: follicular cells, which produce 
thyroxine and are of endodermal origin, and parafollicular 
C- cells, which produce calcitonin and are of neural crest 
origin. Mice lacking thyroid transcription factor- 1 (OMIM 
Ref. No. 600635) lack both cell types and thus are unable 
to develop a thyroid gland. By analysis of Pax8 knockout 
mice (Pax8 - /- ), Mansouri et al. (1998) demonstrated 



that Pax8 is required for the formation of the follicular 
cells in the thyroid. They presented evidence that Pax8 is 
necessary for providing cues for the differentiation of 
component endoderm primordia into thyroxine- produc- 
ing follicular cells. 

t 7041 ] It is appreciated that the abovementioned animal model 
for PAX 8 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[7042] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7043] p asca di Magliano, M.; Di Lauro, R.; Zannini, M. : Pax8 has 
a key role in thyroid cell differentiation. Proc. Nat. Acad. 
Sci. 97: 13144- 13149, 2000. ; and 

[7044] Mansouri, A.; Chowdhury, K.; Cruss, P. : Follicular cells of 
the thyroid gland require Pax8 gene function. Nature 
Genet. 19: 87- 90, 1998. 

[7045] Further studies establishing the function and utilities of 
PAX8 are found in John Hopkins OMIM database record ID 
167415, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Pdz domain contain- 
ing 2 (PDZD2, Accession ) is another GAM54 target gene, 



herein designated TARGET GENE. PDZD2 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by PDZD2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PDZD2 BINDING 
SITE, designated SEQ ID:16711, to the nucleotide se- 
quence of GAM54 RNA, herein designated GAM RNA, also 
designated SEQ ID:275. 
[7046] Another function of GAM54 is therefore inhibition of Pdz 
domain containing 2 (PDZD2, Accession ) . Accordingly, 
utilities of GAM54 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PDZD2. 

[7047] pi4Kii (Accession NM.018425.2) is another GAM54 target 
gene, herein designated TARGET GENE. PI4KII BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by PI4KII, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PI4KII BIND- 
ING SITE, designated SEQ ID:4231, to the nucleotide se- 
quence of GAM54 RNA, herein designated GAM RNA, also 



designated SEQ ID:275. 

[7048] Another function of GAM 54 is therefore inhibition of PI4KII 
(Accession NM_018425.2) . Accordingly, utilities of 
GAM54 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PI4KII. 

F049] rcd-8 (Accession NM.014329.2) is another GAM54 target 
gene, herein designated TARGET GENE. RCD-8 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by RCD-8, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of RCD-8 BIND- 
ING SITE, designated SEQ ID:7302, to the nucleotide se- 
quence of GAM54 RNA, herein designated GAM RNA, also 
designated SEQ ID:275. 

[7050] Another function of GAM54 is therefore inhibition of RCD- 
8 (Accession NM_014329.2) . Accordingly, utilities of 
GAM54 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RCD-8. 

[7051] Regulator of g-protein signalling 11 (RGS11, Accession 

NM_003834.1) is another GAM54 target gene, herein des- 
ignated TARGET GENE. RGS11 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by RGS11, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RGS11 BINDING SITE, designated 
SEQ ID:3919, to the nucleotide sequence of GAM 54 RNA, 
herein designated GAM RNA, also designated SEQ ID:275. 

[7052] Another function of GAM54 is therefore inhibition of Reg- 
ulator of g-protein signalling 11 (RGS11, Accession 
NM_003834.1) . Accordingly, utilities of GAM54 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RGS11. 

[7053] XAP135 (Accession ) is another GAM54 target gene, herein 
designated TARGET GENE. XAP135 BINDING SITE is a tar- 
get binding site found in the 5^ untranslated region of 
mRNA encoded by XAP135, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of XAP135 BINDING 
SITE, designated SEQ ID:4269, to the nucleotide sequence 
of GAM54 RNA, herein designated GAM RNA, also desig- 
nated SEQID:275. 

[7054] Another function of GAM54 is therefore inhibition of 

XAP135 (Accession ) . Accordingly, utilities of GAM54 in- 



elude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with XAP135. 

[7055] zinc finger, dhhc domain containing 3 (ZDHHC3, Acces- 
sion NM_016598.1) is another GAM54 target gene, herein 
designated TARGET GENE. ZDHHC3 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by ZDHHC3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZDHHC3 BIND- 
ING SITE, designated SEQ ID:16992, to the nucleotide se- 
quence of GAM54 RNA, herein designated GAM RNA, also 
designated SEQ ID:275. 

[7056] Another function of GAM54 is therefore inhibition of Zinc 
finger, dhhc domain containing 3 (ZDHHC3, Accession 
NM_016598.1) . Accordingly, utilities of GAM54 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZDHHC3. 

[7057] 

[7058] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 55 
(GAM55), which modulates expression of respective target 



genes thereof, the function and utility of which target 
genes is known in the art. 

[7059] GAM55 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM55 was detected is described hereinabove 
with reference to Figs. 8-15. 

F060] GAM 5 5 gene, herein designated GAM GENE, and GAM 5 5 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[7061] GAM55 gene encodes a GAM55 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM55 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM55 precursor RNA is designated SEQ ID: 5, and is pro- 
vided hereinbelow with reference to the sequence listing 
part. Nucleotide sequence SEQ ID: 5 is located at position 
69071145 relative to chromosome 16. 

[7062] GAM 5 5 precursor RNA folds onto itself, forming GAM 5 5 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

F063] GAM 5 5 precursor RNA folds onto itself, forming GAM 5 5 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[7064] Nucleotide sequence of GAM55 precursor RNA, desig- 
nated SEQ-ID: 5, and a schematic representation of a pre- 
dicted secondary folding of CAM55 folded precursor RNA 
are further described with reference to Table 2, hereby in- 
corporated by reference. 

[7065] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 5 5 folded precursor RNA into GAM 5 5 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 



segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: B) 
nucleotide sequence of GAM55 RNA is designated SEQ 
ID:387, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[7066] GAM 5 5 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM55 target 
RNA, herein designated GAM TARGET RNA. GAM 5 5 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[7067] GAM 5 5 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM55 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM55 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 



SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 5 5 RNA may have a different number of target 
binding sites in untranslated regions of aGAM55 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7068] The complementary binding of GAM55 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM 5 5 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM55 target RNA into GAM55 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[7069] it is appreciated that GAM55 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM55 target genes. The mRNA of each one of this plu- 
rality of GAM55 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM55 RNA, 



herein designated GAM RNA, and which when bound by 
GAM55 RNA causes inhibition of translation of respective 
one or more GAM55 target proteins. 

[7070] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM55 gene, herein designated GAM GENE, on one or 
more GAM55 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

t 7071 ] It is appreciated that specific functions and accordingly 
utilities of GAM55 correlate with, and may be deduced 
from, the identity of the target genes which GAM55 binds 
and inhibits, and the function of these target genes, as 



elaborated hereinbelow. 



[7072] 
[7073] 

[7074] Actin binding lim protein 1 (ABLIM1, Accession 

NP_006710.2) is a GAM55 target gene, herein designated 
TARGET GENE. ABLIM1 BINDING SITE is a target binding 
site found in the 3 X untranslated region of multiple tran- 
scripts of mRNA encoded by ABLIM1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ABLIM1 BIND- 
ING SITE, designated SEQ ID:18812, to the nucleotide se- 
quence of GAM55 RNA, herein designated GAM RNA, also 
designated SEQ ID:387. 

[7075] a function of GAM55 is therefore inhibition of Actin bind- 
ing lim protein 1 (ABLIM1, Accession NP_006710.2) . Ac- 
cordingly, utilities of GAM55 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ABLIM1. 

[7076] Actin binding lim protein 1 (ABLIM1, Accession 

NP_002304.2) is another GAM55 target gene, herein des- 
ignated TARGET GENE. ABLIM1 BINDING SITE is a target 



binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by ABLIM1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
ABLIM1 BINDING SITE, designated SEQ ID:18812, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7077] Another function of GAM55 is therefore inhibition of Actin 
binding Mm protein 1 (ABLIM1, Accession NP_002304.2) . 
Accordingly, utilities of GAM55 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ABLIM1. 

[7078] Actin binding Mm protein 1 (ABLIM1, Accession 

NP_006711.2) is another GAM 5 5 target gene, herein des- 
ignated TARGET GENE. ABLIM1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ABLIM1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
ABLIM1 BINDING SITE, designated SEQ ID:18812, to the 
nucleotide sequence of GAM55 RNA, herein designated 



GAM RNA, also designated SEQ ID:387. 

[7079] Another function of GAM55 is therefore inhibition of Actin 
binding lim protein 1 (ABLIM1, Accession NP_006711.2) . 
Accordingly, utilities of GAM55 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ABLIM1. 

[7080] Activin a receptor, type ii (ACVR2, Accession 

NP_001607.1) is another GAM55 target gene, herein des- 
ignated TARGET GENE. ACVR2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by ACVR2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ACVR2 BINDING SITE, designated 
SEQ ID:11850, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7081] Another function of GAM55 is therefore inhibition of Ac- 
tivin a receptor, type ii (ACVR2, Accession NP_001607.1) . 
Accordingly, utilities of GAM55 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ACVR2. 

[7082] Adaptor-related protein complex 2, beta 1 subunit 

(AP2B1, Accession NP_001273.1) is another GAM 5 5 target 



gene, herein designated TARGET GENE. AP2B1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by AP2B1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of AP2B1 BIND- 
ING SITE, designated SEQ ID:7416, to the nucleotide se- 
quence of GAM55 RNA, herein designated GAM RNA, also 
designated SEQ ID:387. 
[7083] Another function of GAM55 is therefore inhibition of 
Adaptor-related protein complex 2, beta 1 subunit 
(AP2B1, Accession NP.001273.1), a gene which links 
clathrin to receptors in coated vesicles. Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
AP2B1. 

[7084] The function of AP2B1 has been established by previous 
studies. The beta adaptin subunit of the clathrin coat as- 
sembly complex, also referred to as AP2- beta, was 
cloned from human, rat and bovine cDNA libraries by 
Ponnambalam et al. (1990) who found that the predicted 
937- amino acid proteins are totally conserved between 
species. The protein is part of the AP2 coat assembly pro- 



tein complex (see OMIM Ref. No. 601024) and links 
clathrin (OMIM Ref. No. 118960) to receptors in the 
coated vesicles. Druck et al. (1995) used a probe from the 
3- prime UTR of the human cDNA to map the gene to 
chromosome 17. Hybrids with portions of chromosome 17 
were then used to localize CLAPB1 to 17qll.2- ql2. 

[7085] 

[7086] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

V™ 7 ] Druck, T.; Gu, Y.; Prabhala. C; Cannizzaro, L. A.; Park, S.- 
H.; Huebner, K.; Keen, J. H. : Chromosome localization of 
human genes for clathrin adaptor polypeptides AP2- beta 
and AP50 and the clathrin- binding protein, VCP. Ge- 
nomics 30: 94- 97, 1995. ; and 

[7088] Ponnambalam, S.; Robinson, M. S.; Jackson, A. P.; Peiperl, 
L; Parham, P. : Conservation and diversity in families of 
coated vesicle adaptins. J. Biol. Chem. 265: 4814- 4820, 
1990. 

[7089] Further studies establishing the function and utilities of 
AP2B1 are found in John Hopkins OMIM database record 
ID 601025, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.APOARGC 



(Accession NP_663779.1) is another GAM55 target gene, 
herein designated TARGET GENE. APOARGC BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by 
APOARGC, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of APOARGC BINDING SITE, designated 
SEQ ID:6057, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7090] Another function of GAM55 is therefore inhibition of 

APOARGC (Accession NP_663779.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APOARGC. 

F091] APOARGC (Accession NP_077818.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. APOARGC 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by APOARGC, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of APOARGC BINDING SITE, designated 
SEQ ID:6057, to the nucleotide sequence of GAM 5 5 RNA, 



herein designated GAM RNA, also designated SEQ ID:387. 

[7092] Another function of GAM55 is therefore inhibition of 

APOARGC (Accession NP_077818.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APOARGC. 

[7093] Breast carcinoma amplified sequence 1 (BCAS1, Accession 
NP_003648.1) is another GAM 5 5 target gene, herein des- 
ignated TARGET GENE. BCAS1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by BCAS1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BCAS1 BINDING SITE, designated 
SEQ ID:6939, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7094] Another function of GAM55 is therefore inhibition of 

Breast carcinoma amplified sequence 1 (BCAS1, Accession 
NP_003648.1) . Accordingly, utilities of GAM 5 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BCAS1. 

[7095] BOP (Accession XP.097915.2) is another GAM 5 5 target 

gene, herein designated TARGET GENE. BOP BINDING SITE 
is a target binding site found in the 3 X untranslated re- 



gion of mRNA encoded by BOP, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BOP BINDING 
SITE, designated SEQ ID: 18720, to the nucleotide se- 
quence of GAM55 RNA, herein designated GAM RNA, also 
designated SEQ ID:387. 

[7096] Another function of GAM55 is therefore inhibition of BOP 
(Accession XP.097915.2) . Accordingly, utilities of GAM 5 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BOP. 

[7097] Bromodomain containing 2 (BRD2, Accession 

NP_005095.1) is another GAM 5 5 target gene, herein des- 
ignated TARGET GENE. BRD2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by BRD2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BRD2 BINDING SITE, designated 
SEQ ID:3080, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7098] Another function of GAM55 is therefore inhibition of Bro- 
modomain containing 2 (BRD2, Accession NP_005095.1) . 



Accordingly, utilities of GAM55 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BRD2. 

[7099] Chromosome 1 open reading frame 21 (Clorf21, Acces- 
sion NP_110433.1) is another GAM 5 5 target gene, herein 
designated TARGET GENE. Clorf21 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by Clorf21, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of Clorf21 BIND- 
ING SITE, designated SEQ ID:3784, to the nucleotide se- 
quence of GAM55 RNA, herein designated GAM RNA, also 
designated SEQ ID:387. 

[7100] Another function of GAM55 is therefore inhibition of 

Chromosome 1 open reading frame 21 (Clorf21, Acces- 
sion NP_110433.1) . Accordingly, utilities of GAM 5 5 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorf21. 

t 7101 ] Chromosome 21 open reading frame 45 (C21orf45, Ac- 
cession NP_061817.1) is another GAM55 target gene, 
herein designated TARGET GENE. C21orf45 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 



gion of mRNA encoded by C21orf45, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C21orf45 
BINDING SITE, designated SEQ ID:3897, to the nucleotide 
sequence of GAM55 RNA, herein designated GAM RNA, 
also designated SEQ ID:387. 

[7102] Another function of GAM55 is therefore inhibition of 

Chromosome 21 open reading frame 45 (C21orf45, Ac- 
cession NP.061817.1) . Accordingly, utilities of GAM 5 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C21orf45. 

[7103] C6orfl49 (Accession NP.065141.2) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. C6orfl49 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by C6orfl49, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C6orfl49 BINDING SITE, designated SEQ ID: 15036, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7104] Another function of GAM55 is therefore inhibition of 



C6orfl49 (Accession NP_065 141.2) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C6orfl49. 

t 7105 ] Caveolin 2 (CAV2, Accession NP_001224.1) is another 
GAM55 target gene, herein designated TARGET GENE. 
CAV2 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by CAV2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CAV2 BINDING SITE, designated SEQ ID:3984, to the nu- 
cleotide sequence of GAM55 RNA, herein designated GAM 
RNA, also designated SEQ ID:387. 

[7106] Another function of GAM55 is therefore inhibition of 

Caveolin 2 (CAV2, Accession NP_001224.1), a gene which 
may function as an accessory protein in conjunction with 
caveolin- land act as a scaffolding protein within caveolar 
membranes. Accordingly, utilities of GAM55 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with CAV2. 

[7107] The function of CAV2 has been established by previous 

studies. Scherer et al. (1996) identified a protein related to 
caveolin- 1 (CAV1; 601047) through microsequencing of 



adipocyte- derived caveolin- enriched membranes. They 
called the novel protein caveolin- 2. They stated that 
caveolins- 1 and - 2 are similar in most respects. For both 
caveolin- 1 and caveolin- 2, mRNAs are most abundantly 
expressed in white adipose tissue and are induced during 
adipocyte differentiation. Caveolin- 2 localizes with cave- 
olin- 1, indicating that caveolin- 2 also localizes to cave- 
olae. However, caveolin- 1 and caveolin- 2 differ in their 
functional interactions with heterotrimeric G proteins, 
possibly explaining why caveolins 1 and 2 are coex- 
pressed within a single cell. Specifically, Scherer et al. 
(1996) found that whereas residues 82 to 101 of murine 
caveolin- 1 functionally suppressed the basal GTPase ac- 
tivity of purified heterotrimeric G proteins, the corre- 
sponding region of caveolin- 2 (which is 30% identical) 
had a stimulatory effect. Engelman et al. (1998) reviewed 
the molecular genetics of the caveolin gene family. They 
compared the genomic organization of the CAV1, CAV2, 
and CAV3 (OMIM Ref. No. 601253) genes. The CAV1 gene 
contains 3 exons, while the human CAV2 gene contains 2 
exons. The boundary of the last exon of CAV1 and CAV2 
are analogous, suggesting that they arose through gene 
duplication. The genes encoding murine caveolin- 1 and - 



2 are colocalized within the A2 region of mouse chromo- 
some 6 (Engelman et al., 1998). By FISH, Engelman et al. 
(1998) mapped CAV1 and CAV2 to 7q31.1- q31.2. (CA)n 
microsatellite repeat marker analysis of the CAV genomic 
clones indicated that they contain the marker D7S522, lo- 
cated at 7q31.1. Thus, the 2 genes map to 7q31 in a re- 
gion of conserved synteny with murine 6- A2 
(2,3:Engelman et al., 1998, 1998). 

[7108] 

[7109] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 711 °] Engelman, J. A.; Zhang, X. L; Calbiati, F.; Lisanti, M. P. : 

Chromosomal localization, genomic organization, and de- 
velopmental expression of the murine caveolin gene fam- 
ily (Cav- 1, - 2, and - 3): Cav- 1 and Cav- 2 genes map to 
a known tumor suppressor locus (6- A2/7q31). FEBS Lett. 
429: 330- 336, 1998. ; and 

t 7111 ] Scherer, P. E.; Okamoto, T.; Chun, M.; Nishimoto, I.; 

Lodish, H. F.; Lisanti, M. P. : Identification, sequence, and 
expression of caveolin- 2 defines a caveolin gene family. 
Proc. Nat. Ac. 

[7112] Further studies establishing the function and utilities of 



CAV2 are found in John Hopkins OMIM database record ID 
601048, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Core-binding factor, 
runt domain, alpha subunit 2; translocated to, 2 
(CBFA2T2, Accession NP_005084.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. CBFA2T2 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by CBFA2T2, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CBFA2T2 BINDING SITE, designated 
SEQ ID:4255, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 
[7113] Another function of GAM55 is therefore inhibition of 
Core-binding factor, runt domain, alpha subunit 2; 
translocated to, 2 (CBFA2T2, Accession NP_005084.1), a 
gene which is a putative transcription factor. Accordingly, 
utilities of GAM55 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CBFA2T2. 

[7114] The function of CBFA2T2 has been established by previ- 
ous studies. To identify potential new genes homologous 



to ETO (OMIM Ref. No. 133435), Fracchiolla et al. (1998) 
screened the EST database using the entire ETO cDNA se- 
quence as a probe. Among the ESTs identified, they se- 
lected 2 overlapping clones and sequenced them to com- 
pletion. A putative translation initiation site was identified 
by the presence of a strong Kozak consensus sequence, 
followed by a 1,725- bp open reading frame coding for a 
putative protein of 575 amino acids. They named this 
gene EHT for 'ETO homolog on chromosome twenty.' The 
putative EHT protein is approximately 65% identical to 
ETO/MTG8 (OMIM Ref. No. 133435) and approximately 
24% identical to an ETO Drosophila homolog, Nervy. 
Kitabayashi et al. (1998) reported the cloning of a similar 
cDNA, which they named MTGR1 (myeloid translocation 
gene- related protein- 1). Their data suggested the pres- 
ence of 2 alternative 5- prime ends of the MTGR1/EHT 
gene. Cytogenetic studies had shown that the 20qll re- 
gion is deleted in approximately 10% of cases of poly- 
cythemia vera, approximately 5% of cases of myelodys- 
plastic syndromes, and approximately 3% of cases of 
acute myeloid leukemias. Kitabayashi et al. (1998) showed 
the direct interaction of MTGR1 in the AML1- MTG8 fusion 
protein, leading to an enhancement of cell proliferation 



mediated by granulocyte colony- stimulating factor (CSF3; 
138970) in a murine myeloid model. This suggested that 
MTGR1 has an oncogenic rather than a tumor suppressor 
activity. Nevertheless, when MTGR1 was transfected alone 
into the same murine myeloid model cell line, the prolif- 
erative response to CSF was lower than that in the normal 
control, thus suggesting a possible negative growth con- 
trol in normal cells. 

[7115] 

[7116] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 7117 ] Fracchiolla, N. S.; Colombo, C; Finelli, P.; Maiolo, A. T.; 

Neri, A. : EHT, a new member of the MTC8/ETO gene fam- 
ily, maps on 20qll region and is deleted in acute myeloid 
leukemias. (Letter) Blood 92: 3481- 3484, 1998. ; and 

t 7118 ] Kitabayashi, I.; Ida, K.; Morohoshi, F.; Yokoyama, A.; Mit- 
suhashi, N.; Shimizu, K.; Nomura, N.; Hayashi, Y.; Ohki, M. 
: The AML1- MTG8 leukemic fusion protein forms a com- 
plex with a novel. 

[7119] Further studies establishing the function and utilities of 
CBFA2T2 are found in John Hopkins OMIM database 
record ID 603672, and in cited publications listed in Table 



5, which are hereby incorporated by refer- 
ence. Core-binding factor, runt domain, alpha subunit 2; 
translocated to, 2 (CBFA2T2, Accession NP_787060.1) is 
another GAM55 target gene, herein designated TARGET 
GENE. CBFA2T2 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by CBFA2T2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CBFA2T2 BIND- 
ING SITE, designated SEQ ID:4255, to the nucleotide se- 
quence of GAM55 RNA, herein designated GAM RNA, also 
designated SEQ ID:387. 
[7120] Another function of GAM55 is therefore inhibition of 
Core-binding factor, runt domain, alpha subunit 2; 
translocated to, 2 (CBFA2T2, Accession NP_787060.1), a 
gene which is a putative transcription factor. Accordingly, 
utilities of GAM55 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CBFA2T2. 

t 7121 ] The function of CBFA2T2 has been established by previ- 
ous studies. To identify potential new genes homologous 
to ETO (OMIM Ref. No. 133435), Fracchiolla et al. (1998) 



screened the EST database using the entire ETO cDNA se- 
quence as a probe. Among the ESTs identified, they se- 
lected 2 overlapping clones and sequenced them to com- 
pletion. A putative translation initiation site was identified 
by the presence of a strong Kozak consensus sequence, 
followed by a 1,725- bp open reading frame coding for a 
putative protein of 575 amino acids. They named this 
gene EHT for 'ETO homolog on chromosome twenty.' The 
putative EHT protein is approximately 65% identical to 
ETO/MTG8 (OMIM Ref. No. 133435) and approximately 
24% identical to an ETO Drosophila homolog, Nervy. 
Kitabayashi et al. (1998) reported the cloning of a similar 
cDNA, which they named MTGR1 (myeloid translocation 
gene- related protein- 1). Their data suggested the pres- 
ence of 2 alternative 5- prime ends of the MTCR1/EHT 
gene. Cytogenetic studies had shown that the 20qll re- 
gion is deleted in approximately 10% of cases of poly- 
cythemia vera, approximately 5% of cases of myelodys- 
plastic syndromes, and approximately 3% of cases of 
acute myeloid leukemias. Kitabayashi et al. (1998) showed 
the direct interaction of MTGR1 in the AML1- MTG8 fusion 
protein, leading to an enhancement of cell proliferation 
mediated by granulocyte colony- stimulating factor (CSF3; 



138970) in a murine myeloid model. This suggested that 
MTGR1 has an oncogenic rather than a tumor suppressor 
activity. Nevertheless, when MTGR1 was transfected alone 
into the same murine myeloid model cell line, the prolif- 
erative response to CSF was lower than that in the normal 
control, thus suggesting a possible negative growth con- 
trol in normal cells. 

[7122] 

[7123] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 7124 ] Fracchiolla, N. S.; Colombo, C; Finelli, P.; Maiolo, A. T.; 

Neri, A. : EHT, a new member of the MTC8/ETO gene fam- 
ily, maps on 20qll region and is deleted in acute myeloid 
leukemias. (Letter) Blood 92: 3481- 3484, 1998. ; and 

t 7125 ] Kitabayashi, I.; Ida, K.; Morohoshi, F.; Yokoyama, A.; Mit- 
suhashi, N.; Shimizu, K.; Nomura, N.; Hayashi, Y.; Ohki, M. 
: The AML1- MTG8 leukemic fusion protein forms a com- 
plex with a novel. 

[7126] Further studies establishing the function and utilities of 
CBFA2T2 are found in John Hopkins OMIM database 
record ID 603672, and in cited publications listed in Table 
5, which are hereby incorporated by reference. CGI-01 



(Accession NP_057019.2) is another GAM55 target gene, 
herein designated TARGET GENE. CGI-01 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by CGI-01, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CGI-01 BINDING 
SITE, designated SEQ ID:19545, to the nucleotide se- 
quence of GAM55 RNA, herein designated GAM RNA, also 
designated SEQ ID:387. 

[7127] Another function of GAM55 is therefore inhibition of CGI- 
01 (Accession NP.057019.2) . Accordingly, utilities of 
GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CGI-01. 

[7128] CPT1C (Accession NP.689572.1) is another GAM 5 5 target 
gene, herein designated TARGET GENE. CPT1C BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by CPT1C, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CPT1C BIND- 
ING SITE, designated SEQ ID:13296, to the nucleotide se- 
quence of GAM55 RNA, herein designated GAM RNA, also 



designated SEQ ID:387. 

[7129] Another function of GAM55 is therefore inhibition of 

CPT1C (Accession NP_689572.1) . Accordingly, utilities of 
GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CPT1C. 

[7130] Cellular repressor of ela-stimulated genes (CREG, Acces- 
sion NP_003842.1) is another GAM 5 5 target gene, herein 
designated TARGET GENE. CREG BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CREG, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CREG BINDING SITE, designated 
SEQ ID:7517, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7131] Another function of GAM55 is therefore inhibition of Cel- 
lular repressor of ela-stimulated genes (CREG, Accession 
NP_003842.1) . Accordingly, utilities of GAM 5 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CREG. 

[7132] Collapsin response mediator protein 1 (CRMP1, Accession 
NP_001304.1) is another GAM55 target gene, herein des- 
ignated TARGET GENE. CRMP1 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by CRMP1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CRMP1 BINDING SITE, designated 
SEQ ID: 16155, to the nucleotide sequence of GAM55 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7133] Another function of GAM55 is therefore inhibition of Col- 
lapsin response mediator protein 1 (CRMP1, Accession 
NP_001304.1), a gene which is a member of dihydropy- 
rimidinase family. Accordingly, utilities of GAM55 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CRMP1. 

[7134] The function of CRMP1 has been established by previous 
studies. Hamajima et al. (1996) isolated a human cDNA 
encoding collapsin response mediator protein- 1 (CRMP1), 
which they called dihydropyrimidinase- related protein- 1 
(DRP1), from a fetal brain cDNA library (see OMIM Ref. No. 
222748). The deduced CRMP1 protein has 572 amino 
acids. Northern blot analysis of adult human tissues 
showed that CRMP1 is abundantly expressed in brain as a 
major 2.9- kb transcript and a minor 4.9- kb transcript 
Ruiz- Perez et al. (2000) demonstrated overlap between 



the CRMP1 gene and the EVC gene (OMIM Ref. No. 
604831), which maps to the same region of 4p and is mu- 
tated in the Ellis- van Creveld syndrome (OMIM Ref. No. 
225500). The overlap was not confined to the 3- prime 
UTR but included coding sequence. Because CRMP1 is ex- 
pressed in developing limb and ectoderm, the autors sug- 
gested that this 3- prime complementarity has functional 
significance 

[7135] 

[7136] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 7137 ] Hamajima, N.; Matsuda, K.; Sakata, S.; Tamaki, N.; Sasaki, 
M.; Nonaka, M. : A novel gene family defined by human 
dihydropyrimidinase and three related proteins with dif- 
ferential tissue distribution. Gene 180: 157- 163, 1996. ; 
and 

[7138] Ruiz _ PereZj v. L; Ide, S. E.; Strom, T. M.; Lorenz, B.; Wil- 
son, D.; Woods, K.; King, L; Francomano, C; Freisinger, 
P.; Spranger, S.; Marino, B.; Dallapiccola, B.; Wright, M.; 
Meitinge. 

[7139] Further studies establishing the function and utilities of 
CRMP1 are found in John Hopkins OMIM database record 



ID 602462, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cullin 3 
(CUL3, Accession NP_003581.1) is another GAM 5 5 target 
gene, herein designated TARGET GENE. CUL3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CUL3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CUL3 BIND- 
ING SITE, designated SEQ ID:7104, to the nucleotide se- 
quence of GAM55 RNA, herein designated GAM RNA, also 
designated SEQ ID:387. 

[7140] Another function of GAM55 is therefore inhibition of 
Cullin 3 (CUL3, Accession NP_003581.1), a gene which 
may target other proteins for ubiquitin- dependent prote- 
olysis. Accordingly, utilities of GAM55 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CUL3. 

[7141] The function of CUL3 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM32.1.Dynactin 4 (p62) (DCTN4, Accession 
NP_057305.1) is another GAM55 target gene, herein des- 



ignated TARGET GENE. DCTN4 BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by DCTN4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DCTN4 BINDING SITE, designated 
SEQ ID:4858, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 
[7142] Another function of GAM55 is therefore inhibition of Dyn- 
actin 4 (p62) (DCTN4, Accession NP_057305.1) . Accord- 
ingly, utilities of GAM55 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DCTN4. 

F143] DKFZp761017121 (Accession NP_115663.1) is another 

GAM 5 5 target gene, herein designated TARGET GENE. DK- 
FZp761017121 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
DKFZp761017121, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp761017121 BINDING SITE, 
designated SEQ ID:2906, to the nucleotide sequence of 
GAM55 RNA, herein designated GAM RNA, also designated 



SEQID:387. 

[7144] Another function of GAM 5 5 is therefore inhibition of DK- 
FZp761017121 (Accession NP_115663.1) . Accordingly, 
utilities of GAM55 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761017121. 

[7145] Dynein, cytoplasmic, light polypeptide 2a (DNCL2A, Ac- 
cession NP_054902.1) is another GAM55 target gene, 
herein designated TARGET GENE. DNCL2A BINDING SITE is 
a target binding site found in the 5 X untranslated region 
of multiple transcripts of mRNA encoded by DNCL2A, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of DNCL2A BINDING SITE, designated SEQ ID:3470, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7146] Another function of GAM55 is therefore inhibition of 

Dynein, cytoplasmic, light polypeptide 2a (DNCL2A, Ac- 
cession NP_054902.1) . Accordingly, utilities of GAM 5 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DNCL2A. 

[7147] Dynein, cytoplasmic, light polypeptide 2a (DNCL2A, Ac- 



cession NP_808853.1) is another CAM 5 5 target gene, 
herein designated TARGET GENE. DNCL2A BINDING SITE is 
a target binding site found in the 5^ untranslated region 
of multiple transcripts of mRNA encoded by DNCL2A, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of DNCL2A BINDING SITE, designated SEQ ID:3470, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7148] Another function of GAM55 is therefore inhibition of 

Dynein, cytoplasmic, light polypeptide 2a (DNCL2A, Ac- 
cession NP_808853.1) .Accordingly, utilities of GAM 5 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DNCL2A. 

[7149] DPF3 (Accession NP_036206.1) is another GAM 5 5 target 
gene, herein designated TARGET GENE. DPF3 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by DPF3, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DPF3 BINDING 
SITE, designated SEQ ID:7186, to the nucleotide sequence 



of GAM55 RNA, herein designated GAM RNA, also desig- 
nated SEQID:387. 

[7150] Another function of GAM55 is therefore inhibition of DPF3 
(Accession NP_036206.1) . Accordingly, utilities of GAM 5 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DPF3. 

t 7151 ] Endothelial differentiation, sphingolipid g-pro- 

tein-coupled receptor, 3 (EDG3, Accession NP_005217.1) 
is another GAM55 target gene, herein designated TARGET 
GENE. EDG3 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by EDG3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of EDG3 BINDING SITE, designated SEQ ID: 10947, 
to the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7152] Another function of GAM55 is therefore inhibition of En- 
dothelial differentiation, sphingolipid g-protein-coupled 
receptor, 3 (EDG3, Accession NP_005217.1) . Accordingly, 
utilities of GAM55 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EDG3. 



t 71 53] Ephb6 (EPHB6, Accession NP_004436.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. EPHB6 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by EPHB6, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
EPHB6 BINDING SITE, designated SEQ ID:4191, to the nu- 
cleotide sequence of GAM55 RNA, herein designated GAM 
RNA, also designated SEQ ID:387. 



[7154] Another function of GAM55 is therefore inhibition of 

Ephb6 (EPHB6, Accession NP.004436.1), a gene which Pu- 
tative Eph- related receptor tyrosine kinase B6. Accord- 
ingly, utilities of GAM55 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EPHB6. 

[7155] The function of EPHB6 has been established by previous 

studies. See 179610 for background on Eph receptors and 
their ligands, the ephrins. By screening human brain and 
hematopoietic cell cDNA libraries with the catalytic do- 
main of EPHB4 (OMIM Ref. No. 600011), Matsuoka et al. 
(1997) cloned a cDNA encoding EPHB6. The predicted 
1,006- amino acid EPHB6 protein has the primary struc- 
tural features of Eph- family receptor tyrosine kinases, 
but it lacks several invariant residues that have been 
shown to be essential for tyrosine kinase activity. Expres- 
sion of the catalytic domain of EPHB6 in mammalian cells 
resulted in no detectable tyrosine kinase activity in an in 
vitro assay. Northern blot analysis of normal human adult 
tissues showed that EPHB6 was expressed as a single 4.0- 
kb transcript in all tissues examined, with very strong ex- 
pression in the brain and pancreas. EPHB6 is expressed in 
normal human brain as a 135- kD protein. By fluores- 



cence in situ hybridization, Matsuoka et al. (1997) 
mapped the EPHB6 gene to 7q33- q35. Neuroblastoma 
(NB; 256700) is a common pediatric tumor that exhibits a 
wide range of biologic and clinical heterogeneity. EPH 
family receptor tyrosine kinases and ligand ephrins play 
pivotal roles in neural and cardiovascular development. 
High- level expression of transcripts encoding EPHB6 and 
its ligands ephrin- B2 (EFNB2; 600527) and ephrin- B3 
(EFNB3; 602297) is associated with low- stage NB (stages 
1, 2, and 4S) and high expression of TRKA (NTRK1; 
191315). Tang et al. (2000) showed that EFNB2 and TRKA 
expressions were associated with both tumor stage and 
patient age, whereas EPHB6 and EFNB3 expressions were 
solely associated with tumor stage, suggesting that these 
genes were expressed in different subsets of NB. High- 
level expression of EPHB6, EFNB2, and EFNB3 predicted 
favorable NB outcome, and their expression combined 
with TRKA expression predicted the disease outcome 
more accurately than each variable alone. If any 1 of the 4 
genes was expressed at high levels in NB, the patient sur- 
vival was excellent (more than 90%). Tang et al. (2000) 
found that transfection of EPHB6 cDNA into neuroblas- 
toma cell lines expressing little endogenous EPHB6 re- 



suited in inhibition of their clonogenicity in culture. Fur- 
thermore, transfection of EPHB6 suppressed the tumori- 
genicity of a cell line in a mouse xenograft model, 
demonstrating that high- level expressions of favorable 
NB genes, such as EPHB6, can in fact suppress malignant 
phenotype of unfavorable NB. 

[7156] 

[7157] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7158] Matsuoka, H.; Iwata, N.; Ito, M.; Shimoyama, M.; Nagata, 
A.; Chihara, K.; Takai, S.; Matsui, T. : Expression of a ki- 
nase- defective Eph- like receptor in the normal human 
brain. Biochem. Biophys. Res. Commun. 235: 487- 492, 
1997. ; and 

[7159] Tang, X. X.; Zhao, H.; Robinson, M. E.; Cohen, B.; Cnaan, 
A.; London, W.; Cohn, S. L; Cheung, N.- K. V.; Brodeur, G. 
M.; Evans, A. E.; Ikegaki, N. : Implications of EPHB6, 
EFNB2, and EFN. 

[7160] Further studies establishing the function and utilities of 
EPHB6 are found in John Hopkins OMIM database record 
ID 602757, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Epsin 2 (EPN2, 



Accession NP_055779.1) is another GAM55 target gene, 
herein designated TARGET GENE. EPN2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by EPN2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
EPN2 BINDING SITE, designated SEQ ID:13330, to the nu- 
cleotide sequence of GAM55 RNA, herein designated GAM 
RNA, also designated SEQ ID:387. 

[7161] Another function of GAM55 is therefore inhibition of Epsin 
2 (EPN2, Accession NP.055779.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EPN2. 

F162] Epsin 2 (EPN2, Accession NP.683723.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. EPN2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
EPN2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of EPN2 BINDING SITE, designated SEQ 
ID:13330, to the nucleotide sequence of GAM 5 5 RNA, 



herein designated GAM RNA, also designated SEQ ID:387. 

[7163] Another function of GAM55 is therefore inhibition of Epsin 
2 (EPN2, Accession NP_683723.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EPN2. 

t 71 64] F-box only protein 25 (FBX025, Accession NP_036305.1) 
is another GAM55 target gene, herein designated TARGET 
GENE. FBX025 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
FBX025, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FBX025 BINDING SITE, designated 
SEQ ID:11736, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7165] Another function of GAM55 is therefore inhibition of F- 
box only protein 25 (FBX025, Accession NP_036305.1) . 
Accordingly, utilities of GAM55 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with FBX025. 

F166] FLJ12770 (Accession NP.115550.2) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. FLJ12770 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ12770, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12770 BINDING SITE, designated SEQ ID:14361, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7167] Another function of GAM55 is therefore inhibition of 

FLJ12770 (Accession NP_115550.2) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12770. 

[7168] FLJ20071 (Accession NP.060123.2) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. FLJ20071 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by FLJ20071, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20071 BINDING SITE, designated SEQ ID:9927, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7169] Another function of GAM55 is therefore inhibition of 

FLJ20071 (Accession NP_060123.2) . Accordingly, utilities 



of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20071. 

[ 717 °] FLJ21156 (Accession NP_078878.1) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. FLJ21156 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ21156, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21156 BINDING SITE, designated SEQ ID:9244, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

t 7171 ] Another function of GAM55 is therefore inhibition of 

FLJ21156 (Accession NP.078878.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21156. 

Um] FLJ21736 (Accession NP.079198.1) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. FLJ21736 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ21736, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ21736 BINDING SITE, designated SEQ ID:4353, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7173] Another function of GAM55 is therefore inhibition of 

FLJ21736 (Accession NP.079198.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21736. 
FLJ25461 (Accession NP_659403.1) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. FLJ25461 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ25461, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ25461 BINDING SITE, designated SEQ ID:16876, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7175] Another function of GAM55 is therefore inhibition of 

FLJ25461 (Accession NP.659403.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ25461. 

t 717 6] FLJ32110 (Accession XP.294323.1) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. FLJ32110 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ32110, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32110 BINDING SITE, designated SEQ ID:9463, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

t 7177 ] Another function of GAM55 is therefore inhibition of 

FLJ32110 (Accession XP.294323.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32110. 

[ 7 1 7 8] FLJ32934 (Accession NP.653223.1) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. FLJ32934 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by FLJ32934, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32934 BINDING SITE, designated SEQ ID:16951, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7179] Another function of GAM55 is therefore inhibition of 



FLJ32934 (Accession NP_653223.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32934. 

F180] FLJ35976 (Accession NP_775910.1) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. FLJ35976 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ35976, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ35976 BINDING SITE, designated SEQ ID:16319, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7181] Another function of GAM55 is therefore inhibition of 

FLJ35976 (Accession NP_775910.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ35976. 

F182] FLJ39267 (Accession NP.775821.1) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. FLJ39267 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ39267, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ39267 BINDING SITE, designated SEQ ID:14964, to the 
nucleotide sequence of CAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7183] Another function of GAM55 is therefore inhibition of 

FLJ39267 (Accession NP.775821.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ39267. 

[7184] FLJ39654 (Accession NP_787110.1) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. FLJ39654 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ39654, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ39654 BINDING SITE, designated SEQ ID:8343, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7185] Another function of GAM55 is therefore inhibition of 

FLJ39654 (Accession NP_787110.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ39654. 

t 71 86] FLJ40201 (Accession NP_689820.1) is another GAM 5 5 tar- 



get gene, herein designated TARGET GENE. FLJ40201 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ40201, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ40201 BINDING SITE, designated SEQ ID:3723, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7187] Another function of GAM55 is therefore inhibition of 

FLJ40201 (Accession NP.689820.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ40201. 

[7188] Gaba(a) receptor-associated protein like 1 (GABARAPL1, 
Accession NP_113600.1) is another GAM55 target gene, 
herein designated TARGET GENE. GABARAPL1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by GABARAPL1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
GABARAPL1 BINDING SITE, designated SEQ ID:12594, to 
the nucleotide sequence of GAM55 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:387. 

[7189] Another function of GAM55 is therefore inhibition of 

Gaba(a) receptor-associated protein like 1 (GABARAPL1, 
Accession NP_113600.1) .Accordingly, utilities of GAM 5 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GABARAPL1. 

F190] GENX-3414 (Accession NP_003934.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. GENX-3414 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by GENX-3414, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GENX-3414 BINDING SITE, designated SEQ ID:5371, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7191] Another function of GAM55 is therefore inhibition of 

GENX-3414 (Accession NP_003934.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GENX-3414. 

[7192] Histone acetyltransferase 1 (HAT1, Accession 

NP_003633.1) is another GAM55 target gene, herein des- 



ignated TARGET GENE. HAT1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by HAT1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HAT1 BINDING SITE, designated 
SEQ ID:7198, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7193] Another function of GAM55 is therefore inhibition of His- 
tone acetyltransferase 1 (HAT1, Accession NP.003633.1), 
a gene which acetylates soluble histones H2 and H4 and 
binds helix 1 of histone H4. Accordingly, utilities of 
GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HAT1. 

[7194] The function of HAT1 has been established by previous 
studies. The reversible acetylation of specific lysine 
residues within the N- terminal tails of the core histones 
is correlated with gene activity. Histone acetylation, par- 
ticularly of histone H4, has also been proposed to play an 
important role in replication- dependent nucleosome as- 
sembly. The S. cerevisiae Hatl gene was the first histone 
acetyltransferase gene to be identified, and its gene prod- 
uct was found to be tightly associated with an accessory 



protein. By searching an expressed sequence tag database 
with the S. cerevisiae Hatl sequence, Verreault et al. 
(1998) isolated a cDNA (GenBank AF030424) encoding 
HATl, the human ortholog of yeast Hatl. The sequences 
of the human and yeast HAT1 proteins are 29% identical 
and 55% similar. The deduced 419- amino acid human 
HAT1 contains D, A, and B motifs, which are present in 
many N- acetyltransferases, including those that acetylate 
substrates other than histones. HAT1 also contains a pu- 
tative bipartite nuclear localization signal; however, dele- 
tion of this signal had no effect on the intranuclear local- 
ization of HATl. The authors purified the HAT1 nonen- 
zyme from human 293 cells and found that it consists of 
2 subunits: the catalytic 46- kD HATl and the accessory 
p46 (RBBP7; 602922). The p46 subunit stimulated the ac- 
tivity of HATl and bound to core histones. The HATl 
holoenzyme acetylated newly synthesized but not nucleo- 
somal histone H4 at Iys5 and Iysl2, and, to a lesser ex- 
tent, histone H2A at Iys5. Verreault et al. (1998) showed 
that the HATl and p46 polypeptides are located in the 
nucleus of S- phase cells. In their GenBank submission, 
these authors indicated that the HATl gene maps to 
2q31.2- q33.1. 



[7195] 

[7196] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 7197 ] Dutnall, R. N.; Tafrov, S. T.; Sternglanz, R.; Ramakrishnan, 
V. : Structure of the histone acetyltransferase Hatl: a 
paradigm for the GCN5- related N- acetyltransferase su- 
perfamily. Cell 94: 427- 438, 1998. ; and 

[7198] Verreault, A.; Kaufman, P. D.; Kobayashi, R.; Stillman, B. : 
Nucleosomal DNA regulates the core- histone- binding 
subunit of the human Hatl acetyltransferase. Curr. Biol. 8: 
96- 108, 1998. 

[7199] Further studies establishing the function and utilities of 

HAT1 are found in John Hopkins OMIM database record ID 
603053, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. IPT (Accession 
NP_060116.1) is another GAM55 target gene, herein des- 
ignated TARGET GENE. IPT BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by IPT, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of IPT BINDING SITE, designated SEQ 



ID:10622, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7200] Another function of GAM55 is therefore inhibition of IPT 
(Accession NP_060116.1) . Accordingly, utilities of GAM 5 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with IPT. 

t 7201 ] Jagged 1 (alagille syndrome) QAG1, Accession 

NP_000205.1) is another GAM55 target gene, herein des- 
ignated TARGET GENE. JAG1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded byJAGl, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of JAG1 BINDING SITE, designated 
SEQ ID: 10391, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7202] Another function of GAM55 is therefore inhibition of 
Jagged 1 (alagille syndrome) (JAG1, Accession 
NP_000205.1) . Accordingly, utilities of GAM 5 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated withJAGl. 

[7203] KIAA0089 (Accession NP_055956.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. KIAA0089 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0089, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0089 BINDING SITE, designated SEQ ID:16156, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 
[7204] Another function of GAM55 is therefore inhibition of 

KIAA0089 (Accession NP.055956.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0089. 

P205] KIAA0469 (Accession NP_055666.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. KIAA0469 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0469, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0469 BINDING SITE, designated SEQ ID:3457, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 



[7206] Another function of GAM55 is therefore inhibition of 

KIAA0469 (Accession NP_055666.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0469. 

F207] KIAA1045 (Accession XP_048592.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. KIAA1045 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1045, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1045 BINDING SITE, designated SEQ ID: 1089, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7208] Another function of GAM55 is therefore inhibition of 

KIAA1045 (Accession XP_048592.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1045. 

F209] KIAA1908 (Accession XP_055834.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. KIAA1908 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA1908, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1908 BINDING SITE, designated SEQ ID:15699, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 
[7210] Another function of GAM55 is therefore inhibition of 

KIAA1908 (Accession XP_055834.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1908. 

P211] KIAA1937 (Accession XP.057107.3) is another GAM 5 5 
target gene, herein designated TARGET GENE. KIAA1937 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1937, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1937 BINDING SITE, designated SEQ ID:3380, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7212] Another function of GAM55 is therefore inhibition of 



KIAA1937 (Accession XP_057107.3) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1937. 

t 721 3] Keratin 6a (KRT6A, Accession NP_005545.1) is another 
GAM55 target gene, herein designated TARGET GENE. 
KRT6A BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by KRT6A, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of KRT6A BINDING SITE, designated SEQ ID:5931, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7214] Another function of GAM55 is therefore inhibition of Ker- 
atin 6a (KRT6A, Accession NP_005545.1), a gene which is 
required forfilament assembly and therefore may be asso- 
ciated with Pachyonychia congenita, jadassohn- 
lewandowsky type. Accordingly, utilities of GAM55 include 
diagnosis, prevention and treatment of Pachyonychia con- 
genita, jadassohn- lewandowsky type, and of other dis- 
eases and clinical conditions associated with KRT6A. 

[7215] The function of KRT6A has been established by previous 



studies. Tyner et al. (1985) provided information on the 
structure of a type II keratin gene. A recent duplication in 
the basic keratin gene family gave rise to 2 copies of the 
human K6 gene. One of the copies is expressed at very 
low levels and may be at a still unextinguished step on the 
way to becoming a traditional pseudogene. Rosenberg et 
al. (1991) assigned the KRT6A gene to chromosome 12 by 
use of Southern blot analysis of somatic cell hybrids. By in 
situ hybridization of metaphase chromosomes, they 
demonstrated that the KRT6A gene is located in region 
12ql2- ql4. Pachyonychia congenita (PC) is a rare auto- 
somal dominant disorder characterized by multiple ecto- 
dermal abnormalities. Patients with type 1 PC, the Jadas- 
sohn- Lewandowsky syndrome (OMIM Ref. No. 167200), 
have onchyogryposis, palmoplanar hyperkeratosis, follic- 
ular hyperkeratosis, and oral leukokeratosis. Those with 
the rare type 2 PC, the Jackson- Lawler syndrome (OMIM 
Ref. No. 167210) lack oral involvement. Types 1 and 2 
were related to mutations in keratin- 16 (KRT16; 148067) 
and keratin- 17 (KRT17; 148069), respectively. (Both 
KRT16 and KRT17 are type I keratins encoded by genes on 
chromosome 17.) Bowden et al. (1995) identified a muta- 
tion in a type II keratin, namely KRT6A, which is encoded 



by a gene on chromosome 12. The family was Slovenian 
and suffered from type 1 pachyonychia (OMIM Ref. No. 
167200). K6A is the dominant K6 isoform. Takahashi et 
al. (1995) screened human genomic and skin cDNA li- 
braries with probes derived from the K6B gene (OMIM Ref. 
No. 148042), and isolated clones containing the full- 
length gene and cDNA predicted to encode K6a. As many 
as 6 different human K6 protein isoforms that are highly 
related at the gene structure, nucleotide sequence, and 
predicted amino acid sequence levels were identified. 
Takahashi et al. (1995) proposed an evolutionary model in 
which the multiplicity of human K6 genes is explained by 
successive gene duplication events. Again, they demon- 
strated that K6A is clearly the dominant K6 isoform in skin 
tissue samples and cultured epithelial cell lines and that 
the various isoforms are differentially regulated within and 
between epithelial tissue types. Wong et al. (2000) found 
that K6- null mice have changes in the oral mucosa re- 
sembling those of pachyonychia congenita. They specu- 
lated on why the mice lacked obvious alterations in nail 
morphology, the conspicuous feature in pachyonychia 
congenita. 

[7216] 



t 7217 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7218] Wong, P.; Colucci- Guyon, E.; Takahashi, K.; Gu, C.; Babi- 
net, C.; Coulombe, P. A. : Introducing a null mutation in 
the mouse K6- alpha and K6- beta genes reveals their es- 
sential structural role in the oral mucosa. J. Cell Biol. 150: 
921- 928, 2000. ; and 

t 7219 ] Takahashi, K.; Paladini, R. D.; Coulombe, P. A. : Cloning 
and characterization of multiple human genes and cDNAs 
encoding highly related type II keratin 6 isoforms. J. Biol. 
Chem. 270:. 

[7220] Further studies establishing the function and utilities of 
KRT6A are found in John Hopkins OMIM database record 
ID 148041, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.KRT6E 
(Accession NP_775 109.1) is another GAM55 target gene, 
herein designated TARGET GENE. KRT6E BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by KRT6E, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of KRT6E BINDING SITE, 



designated SEQ ID:16583, to the nucleotide sequence of 
GAM55 RNA, herein designated GAM RNA, also designated 
SEQID:387. 

[7221] Another function of GAM55 is therefore inhibition of 

KRT6E (Accession NP_775109.1) . Accordingly, utilities of 
GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KRT6E. 

[7222] LOC120935 (Accession XP.058518.3) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC120935 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC120935, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC120935 BINDING SITE, designated SEQ ID:8330, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7223] Another function of GAM55 is therefore inhibition of 

LOC120935 (Accession XP_058518.3) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC120935. 

[7224] LOC131873 (Accession XP_067585.6) is another GAM 5 5 



target gene, herein designated TARGET GENE. LOC131873 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC131873, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC131873 BINDING SITE, designated SEQ ID:2874, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 
[7225] Another function of GAM55 is therefore inhibition of 

LOC131873 (Accession XP.067585.6) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC131873. 

F226] LOC139201 (Accession XP.208439.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC139201 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC139201, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC139201 BINDING SITE, designated SEQ ID:716, to 
the nucleotide sequence of GAM55 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:387. 
[7227] Another function of GAM55 is therefore inhibition of 

LOC139201 (Accession XP_208439.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC139201. 

[7228] LOC144202 (Accession XP.084770.5) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC144202 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC144202, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144202 BINDING SITE, designated SEQ ID:2814, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7229] Another function of GAM55 is therefore inhibition of 

LOC144202 (Accession XP_084770.5) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144202. 

[7230] LOC144486 (Accession XP_096608.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC144486 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC144486, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144486 BINDING SITE, designated SEQ ID:11985, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 
[7231] Another function of GAM55 is therefore inhibition of 

LOC144486 (Accession XP_096608.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144486. 

[7232] LOC146429 (Accession XP.096998.2) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC146429 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC146429, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146429 BINDING SITE, designated SEQ ID:6929, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 



[7233] Another function of GAM55 is therefore inhibition of 

LOC146429 (Accession XP.096998.2) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146429. 

[7234] LOC151451 (Accession XP_087208.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC151451 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC151451, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151451 BINDING SITE, designated SEQ ID:14420, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7235] Another function of GAM55 is therefore inhibition of 

LOC151451 (Accession XP_087208.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151451. 

[7236] LOC151534 (Accession NP_612491.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC151534 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC151534, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151534 BINDING SITE, designated SEQ ID:3403, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 
[7237] Another function of GAM55 is therefore inhibition of 

LOC151534 (Accession NP_612491.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151534. 

[7238] LOC152426 (Accession XP_098225.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC152426 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC152426, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152426 BINDING SITE, designated SEQ ID:11108, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7239] Another function of GAM55 is therefore inhibition of 



LOC152426 (Accession XP_098225.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152426. 

F240] LOC154062 (Accession XP_087842.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC154062 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC154062, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154062 BINDING SITE, designated SEQ ID:13591, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7241] Another function of GAM55 is therefore inhibition of 

LOC154062 (Accession XP_087842.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154062. 

[7242] LOC200609 (Accession XP_117256.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC200609 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC200609, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200609 BINDING SITE, designated SEQ ID: 14431, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 
[7243] Another function of GAM55 is therefore inhibition of 

LOC200609 (Accession XP_117256.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200609. 

[7244] LOC204275 (Accession XP.115290.2) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC204275 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC204275, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC204275 BINDING SITE, designated SEQ ID:5396, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7245] Another function of GAM55 is therefore inhibition of 

LOC204275 (Accession XP_115290.2) . Accordingly, utili- 



ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC204275. 

[7246] LOC254263 (Accession XP_170654.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC254263 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC254263, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254263 BINDING SITE, designated SEQ ID:10172, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7247] Another function of GAM55 is therefore inhibition of 

LOC254263 (Accession XP_170654.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC254263. 

[7248] LOC255328 (Accession XP_172920.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC255328 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC255328, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255328 BINDING SITE, designated SEQ ID:16456, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 
[7249] Another function of GAM55 is therefore inhibition of 

LOC255328 (Accession XP.172920.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255328. 

F250] LOC282963 (Accession XP_210834.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC282963 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC282963, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282963 BINDING SITE, designated SEQ ID: 12044, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7251] Another function of GAM55 is therefore inhibition of 

LOC282963 (Accession XP_2 10834.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC282963. 

[ 72 52] LOC283140 (Accession XP_210911.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC283140 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283140, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283140 BINDING SITE, designated SEQ ID: 1899, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7253] Another function of GAM55 is therefore inhibition of 

LOC283140 (Accession XP_210911.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283140. 

[7254] LOC284001 (Accession XP.208958.2) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC284001 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284001, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC284001 BINDING SITE, designated SEQ ID:2281, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 
[7255] Another function of GAM55 is therefore inhibition of 

LOC284001 (Accession XP.208958.2) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284001. 

[7256] LOC284281 (Accession XP.211415.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC284281 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284281, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284281 BINDING SITE, designated SEQ ID:7062, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7257] Another function of GAM55 is therefore inhibition of 

LOC284281 (Accession XP_211415.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC284281. 

[7258] LOC284891 (Accession XP_211683.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC284891 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284891, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284891 BINDING SITE, designated SEQ ID:9719, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7259] Another function of GAM55 is therefore inhibition of 

LOC284891 (Accession XP.211683.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284891. 

[7260] LOC284925 (Accession XP.209414.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC284925 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284925, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC284925 BINDING SITE, designated SEQ ID:2906, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 
[7261] Another function of GAM55 is therefore inhibition of 

LOC284925 (Accession XP.209414.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284925. 

[ 72 62] LOC284933 (Accession XP_211695.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC284933 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284933, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284933 BINDING SITE, designated SEQ ID:2110, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7263] Another function of GAM55 is therefore inhibition of 

LOC284933 (Accession XP_211695.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284933. 



[7264] LOC285174 (Accession XP_211798.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC285174 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285174, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285174 BINDING SITE, designated SEQ ID: 17470, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7265] Another function of GAM55 is therefore inhibition of 

LOC285174 (Accession XP_211798.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285174. 

[7266] LOC285431 (Accession XP_211898.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC285431 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285431, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285431 BINDING SITE, designated SEQ ID:6402, to 



the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 
[7267] Another function of GAM55 is therefore inhibition of 

LOC285431 (Accession XP_211898.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285431. 

[7268] LOC285602 (Accession XP_209676.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC285602 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285602, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285602 BINDING SITE, designated SEQ ID:4959, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7269] Another function of GAM55 is therefore inhibition of 

LOC285602 (Accession XP_209676.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285602. 

[7270] LOC286418 (Accession XP_210471.1) is another GAM 5 5 



target gene, herein designated TARGET GENE. LOC286418 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286418, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286418 BINDING SITE, designated SEQ ID:11434, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 
[7271] Another function of GAM55 is therefore inhibition of 

LOC286418 (Accession XP_210471.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286418. 

F272] LOC286527 (Accession XP.212336.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC286527 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286527, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286527 BINDING SITE, designated SEQ ID:8042, to 
the nucleotide sequence of GAM55 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:387. 
[7273] Another function of GAM55 is therefore inhibition of 

LOC286527 (Accession XP.212336.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286527. 

[7274] LOC348109 (Accession XP_302656.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC348109 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348109, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348109 BINDING SITE, designated SEQ ID:13521, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7275] Another function of GAM55 is therefore inhibition of 

LOC348109 (Accession XP.302656.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348109. 

t 727 6] LOC348454 (Accession XP_290909.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC348454 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348454, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348454 BINDING SITE, designated SEQ ID:15633, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 
[7277] Another function of GAM55 is therefore inhibition of 

LOC348454 (Accession XP_290909.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348454. 

F278] LOC348911 (Accession XP.302915.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC348911 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC348911, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348911 BINDING SITE, designated SEQ ID:6953, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 



[7279] Another function of GAM55 is therefore inhibition of 

LOC348911 (Accession XP_302915.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348911. 

[7280] LOC348938 (Accession XP_300883.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC348938 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348938, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348938 BINDING SITE, designated SEQ ID: 1743, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7281] Another function of GAM55 is therefore inhibition of 

LOC348938 (Accession XP_300883.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348938. 

[7282] LOC349236 (Accession XP_300988.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC349236 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC349236, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349236 BINDING SITE, designated SEQ ID: 1579, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 
[7283] Another function of GAM55 is therefore inhibition of 

LOC349236 (Accession XP_300988.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349236. 

[7284] LOC349395 (Accession XP.301067.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC349395 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC349395, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349395 BINDING SITE, designated SEQ ID:5396, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7285] Another function of GAM55 is therefore inhibition of 



LOC349395 (Accession XP_301067.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349395. 

[7286] LOC90529 (Accession NP_835223.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC90529 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC90529, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90529 BINDING SITE, designated SEQ ID: 17696, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7287] Another function of GAM55 is therefore inhibition of 

LOC90529 (Accession NP_835223.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90529. 

[7288] LOC91661 (Accession NP_612381.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. LOC91661 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91661, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91661 BINDING SITE, designated SEQ ID: 19784, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 
[7289] Another function of GAM55 is therefore inhibition of 

LOC91661 (Accession NP_612381.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91661. 

[7290] Mitogen-activated protein kinase kinase kinase 8 

(MAP3K8, Accession NP.005195.2) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. MAP3K8 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by MAP3K8, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MAP3K8 
BINDING SITE, designated SEQ ID:10457, to the nucleotide 
sequence of GAM55 RNA, herein designated GAM RNA, 
also designated SEQ ID:387. 

[7291] Another function of GAM55 is therefore inhibition of Mi- 



tog en -activated protein kinase kinase kinase 8 (MAP3K8, 
Accession NP_005 195.2), a gene which is able to activate 
nf- kappa- b 1 by stimulating proteasome- mediated p. 
Accordingly, utilities of GAM55 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MAP3K8. 
[7292] The function of MAP3K8 has been established by previous 
studies. By transfecting the hamster embryonic cell line 
SHOK with DNA extracted from a human thyroid carci- 
noma cell line, Miyoshi et al. (1991) identified the trans- 
forming oncogene 'cancer Osaka thyroid' (COT). Sequence 
analysis revealed that COT is a serine- threonine protein 
kinase. The authors compared genomic clones of COT 
from transformed SHOK cells and from human placenta 
cells and found that the COT oncogene had undergone a 
rearrangement within the last coding exon, an event 
which probably occurred during the initial transfection 
experiment. The COT protooncogene contains 8 exons. 
Aoki et al. (1993) reported that the predicted normal COT 
protein has 467 amino acids. In the COT oncoprotein, the 
C- terminal 70 amino acids of normal COT are replaced by 
18 novel residues. Cell fractionation and immunoprecipi- 
tation studies demonstrated that the COT protooncogene 



encodes 58- and 52- kD proteins that are located in the 
cytosol. Both proteins have serine/threonine kinase activ- 
ity. The 2 COT isoforms appear to result from the use of 
alternative translation initiation sites. The 58- kD isoform 
had stronger transforming activity than the 52- kD pro- 
tein, although this activity was much weaker than that of 
the oncoprotein. Aoki et al. (1993) suggested that the N- 
terminal domain of COT may be necessary for cellular 
transformation, whereas the C- terminal domain may 
negatively regulate the transforming activity. Chan et al. 
(1993) isolated a Ewing sarcoma cell line cDNA that trans- 
formed NIH3T3 cells. They designated the gene EST for 
'Ewing sarcoma transformant' and identified it as COT. 
Since the EST cDNA encodes the normal form of the COT 
protein, the authors concluded that the COT gene can be 
activated as an oncogene by overexpression as well as by 
gene rearrangement. Northern blot analysis revealed that 
COT is expressed as a 3.2- kb mRNA in human fibroblasts 
and epithelial cells. Treatment of a lung fibroblast cell line 
with the tumor promoter okadaic acid induced COT ex- 
pression 

[7293] 

[7294] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7295] Aoki, M.; Hamada, F.; Sugimoto, T.; Sumida, S.; Akiyama, 
T.; Toyoshima, K. : The human cot proto- oncogene en- 
codes two protein serine/threonine kinases with different 
transforming activities by alternative initiation of transla- 
tion. J. Biol. Chem. 268: 22723- 22732, 1993. ; and 

F296] chan, A. M.- L; Chedid, M.; McGovern, E. S.; Popescu, N. 
C; Miki, T.; Aaronson, S. A. : Expression cDNA cloning of 
a serine kinase transforming gene. Oncogene 8: 1329- 
1333, 1993. 

[7297] Further studies establishing the function and utilities of 
MAP3K8 are found in John Hopkins OMIM database record 
ID 603259, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.MAWBP 
(Accession NP_071412.1) is another CAM55 target gene, 
herein designated TARGET GENE. MAWBP BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by MAWBP, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MAWBP BINDING 
SITE, designated SEQ ID:14451, to the nucleotide se- 



quence of GAM55 RNA, herein designated GAM RNA, also 
designated SEQ ID:387. 

[7298] Another function of GAM55 is therefore inhibition of 

MAWBP (Accession NP_071412.1) . Accordingly, utilities of 
GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAWBP. 

[7299] Methyl-cpg binding domain protein 2 (MBD2, Accession 
NP.056647.1) is another GAM55 target gene, herein des- 
ignated TARGET GENE. MBD2 BINDING SITE is a target 
binding site found in the 3' untranslated region of multi- 
ple transcripts of mRNA encoded by MBD2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MBD2 
BINDING SITE, designated SEQ ID:12364, to the nucleotide 
sequence of GAM55 RNA, herein designated GAM RNA, 
also designated SEQ ID:387. 

[7300] Another function of GAM55 is therefore inhibition of 

Methyl-cpg binding domain protein 2 (MBD2, Accession 
NP_056647.1) . Accordingly, utilities of GAM 5 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MBD2. 

[7301] Methyl-cpg binding domain protein 2 (MBD2, Accession 



NP_003918.1) is another GAM 5 5 target gene, herein des- 
ignated TARGET GENE. MBD2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MBD2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MBD2 
BINDING SITE, designated SEQ ID:12364, to the nucleotide 
sequence of GAM55 RNA, herein designated GAM RNA, 
also designated SEQ ID:387. 

[7302] Another function of GAM55 is therefore inhibition of 

Methyl-cpg binding domain protein 2 (MBD2, Accession 
NP_003918.1) . Accordingly, utilities of GAM 5 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MBD2. 

[7303] Mutated in colorectal cancers (MCC, Accession 

NP_002378.1) is another GAM55 target gene, herein des- 
ignated TARGET GENE. MCC BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by MCC, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MCC BINDING SITE, designated 



SEQ ID:2297, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7304] Another function of GAM55 is therefore inhibition of Mu- 
tated in colorectal cancers (MCC, Accession NP_002378.1) 
. Accordingly, utilities of GAM55 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with MCC. 

[7305] Mitochondrial capsule selenoprotein (MCSP, Accession 

NP_109588.2) is another GAM 5 5 target gene, herein des- 
ignated TARGET GENE. MCSP BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by MCSP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MCSP BINDING SITE, designated 
SEQ ID:11169, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7306] Another function of GAM55 is therefore inhibition of Mi- 
tochondrial capsule selenoprotein (MCSP, Accession 
NP_109588.2) . Accordingly, utilities of GAM 5 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MCSP. 

[7307] Mannosyl (alpha- l,3-)-glycoprotein beta- 



1,4-n-acetylglucosaminyltransferase, isoenzyme b 
(MGAT4B, Accession NP_463459.1) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. MGAT4B 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by MGAT4B, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MGAT4B BINDING SITE, designated 
SEQ ID: 15568, to the nucleotide sequence of GAM55 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7308] Another function of GAM55 is therefore inhibition of Man- 
nosyl (alpha-l,3-)-glycoprotein beta- 
1,4-n-acetylglucosaminyltransferase, isoenzyme b 
(MGAT4B, Accession NP_463459.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGAT4B. 

[7309] MGC14386 (Accession NP.291022.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. MGC14386 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC14386, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
MGC14386 BINDING SITE, designated SEQ ID:18289, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 
[7310] Another function of GAM55 is therefore inhibition of 

MGC14386 (Accession NP.291022.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC14386. 

F311] MGC23166 (Accession NP.689948.1) is another GAM 5 5 
target gene, herein designated TARGET GENE. MGC23166 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC23166, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC23166 BINDING SITE, designated SEQ ID:19091, to 
the nucleotide sequence of GAM55 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:387. 

[7312] Another function of GAM55 is therefore inhibition of 

MGC23166 (Accession NP_689948.1) . Accordingly, utili- 
ties of GAM55 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



MGC23166. 

t 7 3 1 3] NaGLTl (Accession NP_699200.1) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. NaGLTl BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by NaGLTl, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of NaGLTl 
BINDING SITE, designated SEQ ID:14714, to the nucleotide 
sequence of GAM55 RNA, herein designated GAM RNA, 
also designated SEQ ID:387. 

[7314] Another function of GAM55 is therefore inhibition of 

NaGLTl (Accession NP_699200.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NaGLTl. 

[7315] N-acetyltransferase 8 (camello like) (NAT8, Accession 

NP_003951.2) is another GAM55 target gene, herein des- 
ignated TARGET GENE. NAT8 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by NAT8, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NAT8 BINDING SITE, designated 



SEQ ID:12162, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7316] Another function of GAM55 is therefore inhibition of N- 
acetyltransferase 8 (camello like) (NAT8, Accession 
NP.003951.2) . Accordingly, utilities of GAM 5 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NAT8. 

[7317] Nk2 transcription factor related, locus 8 (drosophila) 

(NKX2-8, Accession NP.055175.2) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. NKX2-8 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by NKX2-8, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of NKX2-8 
BINDING SITE, designated SEQ ID:10500, to the nucleotide 
sequence of GAM55 RNA, herein designated GAM RNA, 
also designated SEQ ID:387. 

[7318] Another function of GAM55 is therefore inhibition of Nk2 
transcription factor related, locus 8 (drosophila) (NKX2-8, 
Accession NP_055175.2) .Accordingly, utilities of GAM 5 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NKX2-8. 



[7319] Nucleophosmin (nucleolar phosphoprotein b23, numatrin) 
(NPM1, Accession NP_002511.1) is another GAM 5 5 target 
gene, herein designated TARGET GENE. NPM1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by NPM1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NPM1 BIND- 
ING SITE, designated SEQ ID:5396, to the nucleotide se- 
quence of GAM55 RNA, herein designated GAM RNA, also 
designated SEQ ID:387. 

[7320] Another function of GAM55 is therefore inhibition of Nu- 
cleophosmin (nucleolar phosphoprotein b23, numatrin) 
(NPM1, Accession NP_002511.1), a gene which is associ- 
ated with nucleolar ribonucleoprotein structures and 
binds single- stranded nucleic acids. Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NPM1. 

[7321] The function of NPM1 has been established by previous 
studies. Nucleophosmin is a nucleolar phosphoprotein 
that is more abundant in tumor cells than in normal rest- 
ing cells. Stimulation of the growth of normal cells, e.g., 
mitogen activation of B lymphocytes, is accompanied by 



an increase in nucleophosmin protein level. Although the 
function of nucleophosmin has not been defined pre- 
cisely, ample evidence suggests that it is involved in the 
assembly of ribosomal proteins into ribosomes. Electron 
microscopic study indicates that nucleophosmin is con- 
centrated in the granular region of the nucleolus, where 
ribosome assembly occurs. Chan et al. (1989) reported 
the nucleotide sequence of a cDNA of human nucleophos- 
min. The cDNA has a coding sequence equivalent to a 
protein of 294 amino acids. When protein levels were 
compared with Western blot immunoassays, Novikoff hep- 
atoma showed 20 times more nucleophosmin than nor- 
mal, and hypertrophic rat liver showed about 5 times 
more nucleophosmin than unstimulated normal liver. 
[7322] Animal model experiments lend further support to the 
function of NPM1. Cheng et al. (1999) generated trans- 
genic mice with Plzf- Rara and Npm- Rara. Plzf- Rara 
transgenic animals developed chronic myeloid leukemia- 
like phenotypes at an early stage in life (within 3 months 
in 5 of 6 mice), whereas 3 Npm- Rara transgenic mice 
showed a spectrum of phenotypes from typical APL to 
chronic myeloid leukemia relatively late in life (from 12 to 
15 months). In contrast to bone marrow cells from Plzf- 



Rara transgenic mice, those from Npm- Rara transgenic 
mice could be induced to differentiate by all- trans- 
retinoic acid (ATRA). Cheng et al. (1999) found that in in- 
teracting with nuclear coreceptors the 2 fusion proteins 
had different ligand sensitivities, which may be the under- 
lying molecular mechanism for differential responses to 
ATRA. These data clearly established the leukemogenic 
role of PLZF- RARA and NPM- RARA and the importance of 
fusion receptor/corepressor interactions in the pathogen- 
esis as well as in determining different clinical phenotypes 
of APL. 

[7323] it is appreciated that the abovementioned animal model 
for NPM1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[7324] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

F325] chan, W.- Y.; Liu, Q.- R.; Borjigin, J.; Busch, H.; Rennert, 
O. M.; Tease, L. A.; Chan, P.- K. : Characterization of the 
cDNA encoding human nucleophosmin and studies of its 
role in normal and abnormal growth. Biochemistry 28: 
1033- 1039, 1989. ; and 



[7326] Cheng, C- X.; Zhu, X.- H.; Men, X.- Q.; Wang, L; Huang, 
Q.- H.; Jin, X. L; Xiong, S.- M.; Zhu, J.; Guo, W.- M.; Chen, 
J.- Q.; Xu, S.- F.; So, E.; Chan, L- C; Waxman, S.; Zelent, 
A.; Chen, G. 

[7327] Further studies establishing the function and utilities of 

NPM1 are found in John Hopkins OMIM database record ID 
164040, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. PARTI (Accession 
NP_057674.1) is another GAM55 target gene, herein des- 
ignated TARGET GENE. PARTI BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PARTI, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PARTI BINDING SITE, designated 
SEQ ID:6436, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7328] Another function of GAM55 is therefore inhibition of 

PARTI (Accession NP_057674.1) . Accordingly, utilities of 
GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PARTI. 

t 7329 ] Pbx/knotted 1 homeobox 1 (PKNOX1, Accession 

NP_004562.2) is another GAM55 target gene, herein des- 



ignated TARGET GENE. PKN0X1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PKNOX1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PKNOX1 BINDING SITE, desig- 
nated SEQ ID:6249, to the nucleotide sequence of GAM55 
RNA, herein designated GAM RNA, also designated SEQ 
ID:387. 

[7330] Another function of GAM55 is therefore inhibition of Pbx/ 
knotted 1 homeobox 1 (PKNOX1, Accession 
NP.004562.2), a gene which may regulate gene expres- 
sion and control cell differentiation. Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PKNOX1. 

[7331] The function of PKNOX1 has been established by previous 
studies. As part of developing a transcript map of human 
chromosome 21, Chen et al. (1997) used exon trapping to 
identify portions of genes from chromosome 21- specific 
cosmids. They identified a trapped exon that is identical 
to a region of the human expressed sequence tag (EST) 
L12425. Using the exon and EST as probes, they screened 
human fetal brain and kidney cDNA libraries and cloned 



the corresponding gene, which encodes a homeodomain- 
containing polypeptide of 436 amino acids. Chen et al. 
(1997) used the EST as a probe for Northern analysis and 
detected transcripts of 2.5 and 5 kb in every human tissue 
examined, including heart, brain and brain subregions, 
placenta, lung, liver, muscle, and several fetal tissues. The 
gene, designated PBX/knotted- 1 homeo box- 1 (OMIM 
Ref. No. PKNOX1), has a homeodomain closely related to 
those of the mammalian PBX family (such as mouse Meisl) 
and the plant knotted- 1 family (involved in plant devel- 
opment). Chen et al. (1997) used PCR amplification, hy- 
bridization, and genetic linkage analysis to map PKNOX1 
to 21q22.3 between markers D21S212 and D21S25 on 
YAC350F7. By fluorescence in situ hybridization, 
Berthelsen et al. (1998) mapped the PKNOX1 gene to hu- 
man chromosome 21q22.3 and mouse chromosome 
17B/C. 

[7332] 

[7333] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7334] Berthelsen, J.; Viggiano, L; Schulz, H.; Ferretti, E.; Con- 

salez, G. C; Rocchi, M.; Blasi, F. : PKNOX1, a gene encod- 



ing PREP1, a new regulator of Pbx activity, maps on hu- 
man chromosome 21q22.3 and murine chromosome 
17B/C. Genomics 47: 323- 324, 1998. ; and 

[7335] Chen, H.; Rossier, C; Nakamura, Y.; Lynn, A.; Chakravarti, 
A.; Antonarakis, S. E. : Cloning of a novel homeobox- 
containing gene, PKNOX1, and mapping to human chro- 
mosome 21q22.3. Genomi. 

[7336] Further studies establishing the function and utilities of 
PKNOX1 are found in John Hopkins OMIM database record 
ID 602100, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Proteasome 
(prosome, macropain) subunit, alpha type, 1 (PSMA1, Ac- 
cession NP_683877.1) is another GAM 5 5 target gene, 
herein designated TARGET GENE. PSMA1 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
multiple transcripts of mRNA encoded by PSMA1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PSMA1 BINDING SITE, designated SEQ ID:4352, to the nu- 
cleotide sequence of GAM55 RNA, herein designated GAM 
RNA, also designated SEQ ID:387. 

[7337] Another function of GAM55 is therefore inhibition of Pro- 



teasome (prosome, macropain) subunit, alpha type, 1 
(PSMA1, Accession NP_683877.1), a gene which is re- 
sponsible for the degradation of most cellular proteins. 
Accordingly, utilities of GAM55 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PSMA1. 
[7338] The function of PSMA1 has been established by previous 
studies. DeMartino et al. (1991) cloned the PSMA1 gene, 
termed 'subunit nu' by them. The cDNA encoded a 263- 
amino acid polypeptide. The calculated and observed 
molecular masses are 29.5 kD and 35 kD, respectively. 
Northern blot analysis revealed an 1.4- kb mRNA in hu- 
man placenta and HeLa cells. Coux et al. (1996) noted that 
2 proteins, HC2 (29.5 kD) and Pros30 (30.2 kD), are en- 
coded by the PSMA1 gene. Coux et al. (1996) reviewed the 
structures and functions of the 20S proteasome subunits. 
The alpha subunits comprise the outer rings of the pro- 
teasome. Some alpha subunits contain a functional nu- 
clear localization signal; proteasomes are found in both 
the nuclear and cytoplasmic compartments of the cell. Al- 
pha subunits may constitute a physical barrier that limits 
access of cytosolic proteins into the inner proteolytic 
chamber. Bey et al. (1993) mapped the PSMA1 gene to 



chromosome llpl5.1 by fluorescence in situ hybridiza- 
tion 

[7339] 

[7340] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7341] Bey, F.; Silva Pereira, I.; Coux, O.; Viegas- Pequignot, E.; 
Recillas Targa, F.; Nothwang, H. C; Dutrillaux, B.; Scher- 
rer, K. : The prosomal RNA- binding protein p27K is a 
member of the alpha- type human prosomal gene family. 
Molec. Gen. Genet. 237: 193- 205, 1993. ; and 

[7342] Coux, 0.; Tanaka, K.; Goldberg, A. L. : Structure and func- 
tions of the 20S and 26S proteasomes. Ann. Rev. Biochem. 
65: 801- 847, 1996. 

[7343] Further studies establishing the function and utilities of 
PSMA1 are found in John Hopkins OMIM database record 
ID 602854, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Phosphotriesterase related (PTER, Accession 
NP_109589.2) is another GAM 5 5 target gene, herein des- 
ignated TARGET GENE. PTER BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PTER, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PTER BINDING SITE, designated 
SEQ ID:8150, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7344] Another function of GAM55 is therefore inhibition of 
Phosphotriesterase related (PTER, Accession 
NP.109589.2), a gene which is a phosphotriesterase ho- 
mology protein. Accordingly, utilities of GAM55 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PTER. 

[7345] The function of PTER has been established by previous 

studies. Microbial phosphotriesterases are a group of zinc 
metalloenzymes that catalyze the hydrolysis of a range of 
phosphotriester compounds. Davies et al. (1997) isolated 
rat cDNAs encoding a phosphotriesterase homolog, which 
they named rprl. Using a rat rprl cDNA as a hybridization 
probe, Alimova- Kost et al. (1998) isolated human ge- 
nomic sequences of PTER, a homolog of phosphotri- 
esterases. By FISH, Alimova- Kost et al. (1998) mapped 
the human PTER gene to 10pl2 

[7346] 

[7347] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[7348] Alimova- Kost, M. V.; Imreh, S.; Buchman, V. L; Ninkina, 
N. N. : Assignment of phosphotriesterase- related gene 
(PTER) to human chromosome band 10pl2 by in situ hy- 
bridization. Cytogenet. Cell Genet. 83: 16- 17, 1998. ; 
and 

F349] Davies, J. A.; Buchman, V. L; Krylova, O.; Ninkina, N. N. : 
Molecular cloning and expression pattern of rpr- 1, a 
resiniferatoxin- binding, phosphotriesterase- related pro- 
tein, expressed. 

[7350] Further studies establishing the function and utilities of 
PTER are found in John Hopkins OMIM database record ID 
604446, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Retinoic acid in- 
duced 15 (RAI15, Accession XP_039548.2) is another 
GAM55 target gene, herein designated TARGET GENE. 
RAI15 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by RAI15, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RAI15 BINDING SITE, designated SEQ ID:9537, to the nu- 



cleotide sequence of GAM55 RNA, herein designated GAM 
RNA, also designated SEQ ID:387. 

[7351] Another function of GAM55 is therefore inhibition of 

Retinoic acid induced 15 (RAI15, Accession XP_039548.2) 
. Accordingly, utilities of GAM55 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RAI15. 

[7352] R as association (ralgds/af-6) domain family 2 (RASSF2, 
Accession NP_055552.1) is another GAM55 target gene, 
herein designated TARGET GENE. RASSF2 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by RASSF2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of RASSF2 BINDING SITE, designated SEQ ID:6459, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7353] Another function of GAM55 is therefore inhibition of Ras 
association (ralgds/af-6) domain family 2 (RASSF2, Acces- 
sion NP_055552.1) . Accordingly, utilities of GAM 5 5 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RASSF2. 



[7354] R as association (ralgds/af-6) domain family 2 (RASSF2, 
Accession NP_739579.1) is another GAM55 target gene, 
herein designated TARGET GENE. RASSF2 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by RASSF2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of RASSF2 BINDING SITE, designated SEQ ID:6459, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7355] Another function of GAM55 is therefore inhibition of Ras 
association (ralgds/af-6) domain family 2 (RASSF2, Acces- 
sion NP_739579.1) . Accordingly, utilities of GAM 5 5 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RASSF2. 

[7356] R as association (ralgds/af-6) domain family 2 (RASSF2, 
Accession NP_739580.1) is another GAM55 target gene, 
herein designated TARGET GENE. RASSF2 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by RASSF2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of RASSF2 BINDING SITE, designated SEQ ID:6459, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7357] Another function of GAM55 is therefore inhibition of Ras 
association (ralgds/af-6) domain family 2 (RASSF2, Acces- 
sion NP_739580.1) . Accordingly, utilities of GAM 5 5 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RASSF2. 

[7358] Ribosomal protein 117 (RPL17, Accession NP_000976.1) is 
another GAM55 target gene, herein designated TARGET 
GENE. RPL17 BINDING SITE is a target binding site found in 
the 5^ untranslated region of mRNA encoded by RPL17, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RPL17 BINDING SITE, designated SEQ 
ID:14681, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7359] Another function of GAM55 is therefore inhibition of Ri- 
bosomal protein 117 (RPL17, Accession NP_000976.1) . 
Accordingly, utilities of GAM55 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 



sociated with RPL17. 

[7360] SEC22L3 (Accession NP_004197.1) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. SEC22L3 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by SEC22L3, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SEC22L3 BINDING SITE, designated 
SEQ ID:5454, to the nucleotide sequence of GAM 5 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7361] Another function of GAM55 is therefore inhibition of 

SEC22L3 (Accession NP_004197.1) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEC22L3. 

[7362] Solute carrier family 25 (mitochondrial carrier; dicarboxy- 
late transporter), member 10 (SLC25A10, Accession 
NP.036272.2) is another GAM55 target gene, herein des- 
ignated TARGET GENE. SLC25A10 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by SLC25A10, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 



the nucleotide sequences of SLC25A10 BINDING SITE, 
designated SEQ ID:15569, to the nucleotide sequence of 
GAM55 RNA, herein designated GAM RNA, also designated 
SEQID:387. 

[7363] Another function of GAM55 is therefore inhibition of So- 
lute carrier family 25 (mitochondrial carrier; dicarboxylate 
transporter), member 10 (SLC25A10, Accession 
NP.036272.2) . Accordingly, utilities of GAM 5 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC25A10. 

F364] SYNE2 (Accession NP.055995.2) is another GAM 5 5 target 
gene, herein designated TARGET GENE. SYNE2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SYNE2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SYNE2 BIND- 
ING SITE, designated SEQ ID:19149, to the nucleotide se- 
quence of GAM55 RNA, herein designated GAM RNA, also 
designated SEQ ID:387. 

[7365] Another function of GAM55 is therefore inhibition of 

SYNE2 (Accession NP_055995.2) . Accordingly, utilities of 
GAM55 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with SYNE2. 

[7366] TA-PP2C (Accession NP_644812.1) is another GAM 5 5 tar- 
get gene, herein designated TARGET GENE. TA-PP2C 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by TA-PP2C, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TA-PP2C BINDING SITE, designated SEQ ID:2661, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7367] Another function of GAM55 is therefore inhibition of TA- 
PP2C (Accession NP_644812.1) . Accordingly, utilities of 
GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TA-PP2C. 

[7368] Tripartite motif-containing 10 (TRIM 10, Accession 

NP.006769.1) is another GAM55 target gene, herein des- 
ignated TARGET GENE. TRIM10 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TRIM 10, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 



TRIM10 BINDING SITE, designated SEQ ID:7339, to the nu- 
cleotide sequence of GAM55 RNA, herein designated GAM 
RNA, also designated SEQ ID:387. 

[7369] Another function of GAM55 is therefore inhibition of Tri- 
partite motif-containing 10 (TRIM10, Accession 
NP_006769.1) . Accordingly, utilities of GAM 5 5 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM10. 

[7370] Thioredoxin reductase 2 (TXNRD2, Accession 

NP_665690.1) is another GAM55 target gene, herein des- 
ignated TARGET GENE. TXNRD2 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by TXNRD2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
TXNRD2 BINDING SITE, designated SEQ ID: 14503, to the 
nucleotide sequence of GAM55 RNA, herein designated 
GAM RNA, also designated SEQ ID:387. 

[7371] Another function of GAM55 is therefore inhibition of 
Thioredoxin reductase 2 (TXNRD2, Accession 
NP_665690.1), a gene which is one mitochondrial thiore- 
doxin reductase. Accordingly, utilities of GAM55 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TXNRD2. 
[7372] The function of TXNRD2 has been established by previous 
studies. By screening placenta, heart, and fetal heart cDNA 
libraries with a fragment of TXNRD1, or TR- alpha, as 
probe, Gasdaska et al. (1999) isolated a cDNA encoding 
TR- beta. The deduced 524- amino acid protein, which is 
54% identical to TXNRD1, has a high content of positively 
charged residues in the N terminus and a conserved 
penultimate sec residue. Analysis of the 3- prime UTR re- 
vealed the presence of a region with the sequence and 
structure of a SECIS, although it is distinct from that of 
TXNRD1. Northern blot analysis detected ubiquitous ex- 
pression of a 2.4- kb TR- beta transcript, with highest 
levels in prostate, testis, liver, uterus, and small intestine; 
this expression pattern is distinct from that of TXNRD1. 
Western blot analysis showed expression of a 54- kD cy- 
tosolic protein. Functional analysis confirmed the activity 
of TR- beta as a thioredoxin reductase that can directly 
reduce proteins such as insulin. By searching an EST 
database for sequences homologous to TXNRD1, Mi- 
randa- Vizuete et al. (1999) obtained a nearly complete 
cDNA encoding TR- beta, which they called TRXR2. The 



predicted protein contains an N- terminal mitochondrial 
localization sequence (MLS), conserved FAD- and NADPH- 
binding domains, and a conserved active site. Fluores- 
cence microscopy and mutation analysis demonstrated a 
mitochondrial localization that requires the presence of 
the N- terminal MLS. 

[7373] 

[7374] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 7375 ] Gasdaska, P. Y.; Berggren, M. M.; Berry, M. J.; Powis, C. : 
Cloning, sequencing, and functional expression of a novel 
human thioredoxin reductase. FEBS Lett. 442: 105- 111, 
1999. ; and 

[7376] Miranda- Vizuete, A.; Damdimopoulos, A. E.; Spyrou, G. : 
cDNA cloning, expression and chromosomal localization 
of the mouse mitochondrial thioredoxin reductase gene. 
Biochim. Biophys. Acta 1. 

[7377] Further studies establishing the function and utilities of 
TXNRD2 are found in John Hopkins OMIM database record 
ID 606448, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.VEZATIN 
(Accession NP_060069.2) is another GAM 5 5 target gene, 



herein designated TARGET GENE. VEZATIN BINDING SITE1 
and VEZATIN BINDING SITE2 are target binding sites found 
in untranslated regions of mRNA encoded by VEZATIN, 
corresponding to target binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of VEZATIN BINDING SITE1 and VEZATIN BINDING 
SITE2, designated SEQ ID:18752 and SEQ ID:14500 re- 
spectively, to the nucleotide sequence of GAM55 RNA, 
herein designated GAM RNA, also designated SEQ ID:387. 

[7378] Another function of GAM55 is therefore inhibition of 

VEZATIN (Accession NP_060069.2) . Accordingly, utilities 
of GAM55 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with VEZATIN. 

[7379] vMPl (Accession NP_1 12200.2) is another GAM 5 5 target 
gene, herein designated TARGET GENE. VMPl BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by VMPl, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of VMPl BIND- 
ING SITE, designated SEQ ID:8550, to the nucleotide se- 
quence of GAM55 RNA, herein designated GAM RNA, also 



designated SEQ ID:387. 

[7380] Another function of GAM55 is therefore inhibition of VMP1 
(Accession NP_112200.2) .Accordingly, utilities of GAM 5 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with VMP1. 

F381] zinc finger protein 41 (ZNF41, Accession NP_700359.1) is 
another GAM55 target gene, herein designated TARGET 
GENE. ZNF41 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ZNF41, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ZNF41 BINDING SITE, 
designated SEQ ID: 10401, to the nucleotide sequence of 
GAM55 RNA, herein designated GAM RNA, also designated 
SEQID:387. 

[7382] Another function of GAM55 is therefore inhibition of Zinc 
finger protein 41 (ZNF41, Accession NP_700359.1) . Ac- 
cordingly, utilities of GAM55 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ZNF41. 

[7383] zinc finger protein 41 (ZNF41, Accession NP_009061.1) is 
another GAM55 target gene, herein designated TARGET 



GENE. ZNF41 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ZNF41, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ZNF41 BINDING SITE, 
designated SEQ ID:10401, to the nucleotide sequence of 
GAM55 RNA, herein designated GAM RNA, also designated 
SEQID:387. 

[7384] Another function of GAM55 is therefore inhibition of Zinc 
finger protein 41 (ZNF41, Accession NP_009061.1) . Ac- 
cordingly, utilities of GAM55 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ZNF41. 

[7385] 

[7386] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 56 
(GAM56), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[7387] GAM56 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 



by which GAM56 was detected is described hereinabove 
with reference to Figs. 8-15. 

[7388] GAM56 gene, herein designated GAM GENE, and GAM56 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[7389] GAM56 gene encodes a GAM56 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM56 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM56 precursor RNA is designated SEQ ID:23, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID:23 is located at po- 
sition 167913324 relative to chromosome 5. 

[7390] GAM56 precursor RNA folds onto itself, forming GAM 5 6 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[7391] GAM56 precursor RNA folds onto itself, forming GAM 5 6 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[7392] Nucleotide sequence of GAM56 precursor RNA, desig- 
nated SEQ-ID: 23, and a schematic representation of a 
predicted secondary folding of GAM56 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[7393] An enzyme complex designated DICER COMPLEX, ^ dices x 
the GAM56 folded precursor RNA into GAM56 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM56 RNA is designated SEQ 



ID:3 1 5, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[7394] GAM56 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM56 target 
RNA, herein designated GAM TARGET RNA. GAM 5 6 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[7395] GAM56 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM56 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM56 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 56 RNA may have a different number of target 



binding sites in untranslated regions of a GAM56 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7396] The complementary binding of GAM56 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM56 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM56 target RNA into GAM56 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

t 7397 ] It is appreciated that GAM56 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM56 target genes. The mRNA of each one of this plu- 
rality of GAM56 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM56 RNA, 
herein designated GAM RNA, and which when bound by 
GAM56 RNA causes inhibition of translation of respective 
one or more GAM56 target proteins. 

[7398] it is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM56 gene, herein designated GAM GENE, on one or 
more GAM56 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
It is appreciated that specific functions and accordingly 
utilities of GAM56 correlate with, and may be deduced 
from, the identity of the target genes which GAM56 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 



[7402] Egf-containing fibulin— like extracellular matrix protein 1 
(EFEMP1, Accession NM.004105.2) is a GAM 5 6 target 
gene, herein designated TARGET GENE. EFEMP1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
EFEMP1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of EFEMP1 BINDING SITE, designated 
SEQ ID: 10550, to the nucleotide sequence of GAM56 RNA, 
herein designated GAM RNA, also designated SEQ ID:315. 

[7403] a function of GAM56 is therefore inhibition of Egf- 
containing fibulin-like extracellular matrix protein 1 
(EFEMP1, Accession NM.004105.2) . Accordingly, utilities 
of GAM56 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EFEMP1. 

[7404] 

[7405] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 57 
(GAM57), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 



[7406] GAM57 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM57 was detected is described hereinabove 
with reference to Figs. 8-15. 

F407] GAM 5 7 gene, herein designated GAM GENE, and GAM 5 7 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[7408] GAM57 gene encodes a GAM57 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM57 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM 5 7 precursor RNA is designated SEQ ID:157, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7409] GAM 5 7 precursor RNA folds onto itself, forming GAM 5 7 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 



sequence of the second half thereof. 

[7410] GAM 5 7 precursor RNA folds onto itself, forming GAM 5 7 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[741 1] Nucleotide sequence of GAM57 precursor RNA, desig- 
nated SEQ-ID: 157, and a schematic representation of a 
predicted secondary folding of GAM57 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[7412] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 5 7 folded precursor RNA into GAM 5 7 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 



nucleotide sequence of GAM57 RNA is designated SEQ 
ID:329, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

t 7413 ] GAM 5 7 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM57 target 
RNA, herein designated GAM TARGET RNA. GAM 5 7 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[7414] GAM 5 7 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM57 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM57 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 



ing GAM 5 7 RNA may have a different number of target 
binding sites in untranslated regions of a GAM57 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7415] The complementary binding of GAM57 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM57 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM57 target RNA into GAM57 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

t 7416 ] It is appreciated that GAM57 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM57 target genes. The mRNA of each one of this plu- 
rality of GAM57 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM57 RNA, 
herein designated GAM RNA, and which when bound by 
GAM57 RNA causes inhibition of translation of respective 
one or more GAM57 target proteins. 



t 7417 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM57 gene, herein designated GAM GENE, on one or 
more GAM57 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

t 7418 ] It is appreciated that specific functions and accordingly 
utilities of GAM57 correlate with, and may be deduced 
from, the identity of the target genes which GAM57 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[7419] 
[7420] 



[7421] LOC253150 (Accession ) is a GAM 5 7 target gene, herein 
designated TARGET GENE. LOC253150 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by LOC253150, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC253150 
BINDING SITE, designated SEQ ID:14514, to the nucleotide 
sequence of GAM57 RNA, herein designated GAM RNA, 
also designated SEQ ID:329. 

[7422] a function of GAM57 is therefore inhibition of LOC253150 
(Accession ) . Accordingly, utilities of GAM57 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with LOC253150. 

[7423] 

[7424] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 58 
(GAM58), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[7425] GAM 5 8 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 



by which GAM58 was detected is described hereinabove 
with reference to Figs. 8-15. 

t 742 6] GAM 5 8 gene, herein designated GAM GENE, and GAM 5 8 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[7427] GAM 5 8 gene encodes a GAM58 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM58 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM 5 8 precursor RNA is designated SEQ ID: 185, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 185 is located at 
position 47201318 relative to chromosome 6. 

t 742 8] GAM 5 8 precursor RNA folds onto itself, forming GAM 5 8 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



t 742 9] GAM 5 8 precursor RNA folds onto itself, forming GAM 5 8 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[7430] Nucleotide sequence of GAM58 precursor RNA, desig- 
nated SEQ-ID: 185, and a schematic representation of a 
predicted secondary folding of GAM58 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[7431] An enzyme complex designated DICER COMPLEX, ^ dices x 
the GAM 5 8 folded precursor RNA into GAM 5 8 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM58 RNA is designated SEQ 



ID:306, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[7432] GAM 5 8 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM58 target 
RNA, herein designated GAM TARGET RNA. GAM 5 8 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[ 74 33] GAM 5 8 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM58 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM58 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM58 RNA may have a different number of target 



binding sites in untranslated regions of a GAM58 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7434] The complementary binding of GAM58 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM58 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM58 target RNA into GAM58 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

t 7435 ] It is appreciated that GAM58 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM58 target genes. The mRNA of each one of this plu- 
rality of GAM58 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM58 RNA, 
herein designated GAM RNA, and which when bound by 
GAM58 RNA causes inhibition of translation of respective 
one or more GAM58 target proteins. 

[7436] it is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM58 gene, herein designated GAM GENE, on one or 
more GAM58 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
It is appreciated that specific functions and accordingly 
utilities of GAM58 correlate with, and may be deduced 
from, the identity of the target genes which GAM58 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 



[7440] Myosin, heavy polypeptide 10, non-muscle (MYH10, Ac- 
cession XM_290747.2) is a CAM58 target gene, herein 
designated TARGET GENE. MYH10 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by MYH10, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MYH10 BINDING SITE, designated 
SEQ ID:6588, to the nucleotide sequence of GAM 5 8 RNA, 
herein designated GAM RNA, also designated SEQ ID:306. 

[7441] a function of GAM58 is therefore inhibition of Myosin, 
heavy polypeptide 10, non-muscle (MYH10, Accession 
XM.290747.2) . Accordingly, utilities of GAM 5 8 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYH10. 

[7442] Nuclear factor of activated t-cells 5, tonicity-responsive 
(NFAT5, Accession NM.138714.2) is another GAM 5 8 tar- 
get gene, herein designated TARGET GENE. NFAT5 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
NFAT5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of NFAT5 BINDING SITE, designated 
SEQ ID:12511, to the nucleotide sequence of GAM 5 8 RNA, 
herein designated GAM RNA, also designated SEQ ID:306. 
[7443] Another function of GAM58 is therefore inhibition of Nu- 
clear factor of activated t-cells 5, tonicity-responsive 
(NFAT5, Accession NM.138714.2) . Accordingly, utilities 
of GAM58 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NFAT5. 

[7444] 

[7445] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 59 
(GAM59), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[7446] GAM 5 9 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM59 was detected is described hereinabove 
with reference to Figs. 8-15. 

F447] GAM 5 9 gene, herein designated GAM GENE, and GAM 5 9 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[7448] GAM 5 9 gene encodes a GAM59 precursor RNA, herein 



designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM59 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM 5 9 precursor RNA is designated SEQ ID:30, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

t 744 9] GAM 5 9 precursor RNA folds onto itself, forming GAM 5 9 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[7450] GAM 5 9 precursor RNA folds onto itself, forming GAM 5 9 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[7451] Nucleotide sequence of GAM59 precursor RNA, desig- 
nated SEQ-ID: 30, and a schematic representation of a 
predicted secondary folding of GAM59 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[7452] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 5 9 folded precursor RNA into GAM 5 9 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM59 RNA is designated SEQ 
ID:377, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[7453] GAM 5 9 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM59 target 
RNA, herein designated GAM TARGET RNA. GAM 5 9 target 
RNA comprises three regions, as is typical of mRNA of a 



protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[7454] GAM 5 9 RNA, herein designated CAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM59 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM59 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM59 RNA may have a different number of target 
binding sites in untranslated regions of a GAM59 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7455] The complementary binding of GAM59 RNA, herein desig- 



nated GAM RNA, to target binding sites on GAM59 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM59 target RNA into GAM59 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

t 7456 ] It is appreciated that GAM59 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM59 target genes. The mRNA of each one of this plu- 
rality of GAM59 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM59 RNA, 
herein designated GAM RNA, and which when bound by 
GAM59 RNA causes inhibition of translation of respective 
one or more GAM59 target proteins. 

[7457] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM59 gene, herein designated GAM GENE, on one or 
more GAM59 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 



ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[7458] it is appreciated that specific functions and accordingly 
utilities of GAM59 correlate with, and may be deduced 
from, the identity of the target genes which GAM59 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[7459] 
[7460] 

F461] Artemin (ARTN, Accession NM_057091.1) is a GAM 5 9 tar- 
get gene, herein designated TARGET GENE. ARTN BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by ARTN, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of ARTN BINDING SITE, designated SEQ ID: 13442, 
to the nucleotide sequence of GAM59 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:377. 

[7462] a function of GAM59 is therefore inhibition of Artemin 

(ARTN, Accession NM_057091.1) . Accordingly, utilities of 
GAM59 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ARTN. 

F463] Centaurin, alpha 1 (CENTA1, Accession NM_006869.1) is 
another GAM59 target gene, herein designated TARGET 
GENE. CENTA1 BINDING SITE is a target binding site found 
in the 5 x untranslated region of mRNA encoded by 
CENTA1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CENTA1 BINDING SITE, designated 
SEQ ID:7819, to the nucleotide sequence of GAM 5 9 RNA, 
herein designated GAM RNA, also designated SEQ ID:377. 

[7464] Another function of GAM59 is therefore inhibition of Cen- 
taurin, alpha 1 (CENTA1, Accession NM.006869.1) . Ac- 
cordingly, utilities of GAM59 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CENTAL 

[7465] HYPH (Accession ) is another GAM 5 9 target gene, herein 



designated TARGET GENE. HYPH BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by HYPH, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HYPH BINDING SITE, designated 
SEQ ID:11217, to the nucleotide sequence of GAM 5 9 RNA, 
herein designated GAM RNA, also designated SEQ ID:377. 

[7466] Another function of GAM 5 9 is therefore inhibition of HYPH 
(Accession ) . Accordingly, utilities of GAM59 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with HYPH. 

[7467] Potassium channel, subfamily t, member 1 (KCNT1, Ac- 
cession XM.029962.2) is another GAM 5 9 target gene, 
herein designated TARGET GENE. KCNT1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by KCNT1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KCNT1 BINDING 
SITE, designated SEQ ID: 13367, to the nucleotide se- 
quence of GAM59 RNA, herein designated GAM RNA, also 
designated SEQ ID:377. 



[7468] Another function of GAM59 is therefore inhibition of 

Potassium channel, subfamily t, member 1 (KCNT1, Ac- 
cession XM.029962.2) . Accordingly, utilities of GAM 5 9 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KCNT1. 

F469] KIAA1130 (Accession XM_031104.5) is another GAM 5 9 
target gene, herein designated TARGET GENE. KIAA1130 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by KIAA1130, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1130 BINDING SITE, designated SEQ ID:19640, to the 
nucleotide sequence of GAM59 RNA, herein designated 
GAM RNA, also designated SEQ ID:377. 

[7470] Another function of GAM59 is therefore inhibition of 

KIAA1130 (Accession XM_031104.5) . Accordingly, utili- 
ties of GAM59 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1130. 

[7471] LOC148479 (Accession ) is another GAM 5 9 target gene, 
herein designated TARGET GENE. LOC148479 BINDING 
SITE is a target binding site found in the 5 X untranslated 



region of mRNA encoded by LOC148479, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC148479 BINDING SITE, designated SEQ ID:16524, to 
the nucleotide sequence of GAM59 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:377. 

[7472] Another function of GAM59 is therefore inhibition of 

LOC148479 (Accession ) . Accordingly, utilities of GAM 5 9 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC148479. 

[7473] LOC220932 (Accession ) is another GAM 5 9 target gene, 
herein designated TARGET GENE. LOC220932 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC220932, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC220932 BINDING SITE, designated SEQ ID:18057, to 
the nucleotide sequence of GAM59 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:377. 

[7474] Another function of GAM59 is therefore inhibition of 

LOC220932 (Accession ) . Accordingly, utilities of GAM59 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC220932. 

[7475] LOC221583 (Accession ) is another GAM 5 9 target gene, 
herein designated TARGET GENE. LOC221583 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC221583, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC221583 BINDING SITE, designated SEQ ID:12315, to 
the nucleotide sequence of GAM59 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:377. 

[7476] Another function of GAM59 is therefore inhibition of 

LOC221583 (Accession ) . Accordingly, utilities of GAM59 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC221583. 

t 7477 ] MGC29643 (Accession NM.144586.1) is another GAM 5 9 
target gene, herein designated TARGET GENE. MGC29643 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC29643, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



MGC29643 BINDING SITE, designated SEQ ID:10131, to 
the nucleotide sequence of GAM59 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:377. 
[7478] Another function of GAM59 is therefore inhibition of 

MGC29643 (Accession NM.144586.1) . Accordingly, utili- 
ties of GAM59 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC29643. 

[7479] Paired-like homeodomain transcription factor 1 (PITX1, 
Accession NM_002653.3) is another GAM59 target gene, 
herein designated TARGET GENE. PITX1 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by PITX1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PITX1 BINDING SITE, 
designated SEQ ID:20144, to the nucleotide sequence of 
GAM59 RNA, herein designated GAM RNA, also designated 
SEQID:377. 

[7480] Another function of GAM59 is therefore inhibition of 

Paired-like homeodomain transcription factor 1 (PITX1, 
Accession NM_002653.3), a gene which may regulate 
gene expression and control cell differentiation. Accord- 



ingly, utilities of GAM59 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PITX1. 

[7481] The function of PITX1 has been established by previous 
studies. Pitxl and Tbx4 (OMIM Ref. No. 601719) encode 
transcription factors that are expressed throughout the 
developing hindlimb, but not in forelimb buds. Logan and 
Tabin (1999) injected a retroviral vector carrying Pitxl into 
the wing field of chicken embryos. Misexpression of Pitxl 
in the chick wing bud induced distal expression of Tbx4, 
as well as HoxCIO and HoxCll, which are normally re- 
stricted to hindlimb expression domains. Wing buds in 
which Pitxl was misexpressed developed into limbs with 
some morphologic characteristics of hindlimbs: the flex- 
ure was altered to that normally observed in legs, the dig- 
its were more toe- like in the relative size and shape, and 
the muscle pattern was transformed to that of a leg. Ex- 
pression of Tbx5 (OMIM Ref. No. 601620), normally ex- 
pressed only in the forelimb, was not altered by Pitxl mi- 
sexpression. Szeto et al. (1999) found that Pitxl- deleted 
mice exhibited striking abnormalities in morphogenesis 
and growth of the hindlimb, resulting in a limb that ex- 
hibited structural changes in tibia and fibula as well as 



patterning alterations in patella and proximal tarsus, 
causing the hindlimb to more closely resemble the corre- 
sponding forelimb structures. Deletion of the Pitxl gene 
resulted in decreased distal expression of the hindlimb- 
specific marker Tbx4. Pitxl- deleted mice also exhibited 
reciprocal abnormalities of 2 ventral and 1 dorsal anterior 
pituitary cell types, presumably on the basis of its syner- 
gistic functions with other transcription factors, and de- 
fects in the derivatives in the first branchial arch, includ- 
ing cleft palate, suggesting a proliferative defect in these 
organs analogous to that observed in the hindlimb. 

[7482] 

[7483] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

F484] skelly, R. H.; Korbonits, M.; Grossman, A.; Besser, G. M.; 
MonsonJ. P.; GeddesJ. F.; BurrinJ. M. : Expression of 
the pituitary transcription factor Ptx- 1, but not that of 
the trans- activating factor Prop- 1, is reduced in human 
corticotroph adenomas and is associated with decreased 
alpha- subunit secretion. J. Clin. Endocr. Metab. 85: 
2537- 2542, 2000. ; and 

[7485] Szeto, D. P.; Rodriguez- Esteban, C.; Ryan, A. K.; 



O'Connell, S. M.; Liu, F.; Kioussi, C; Gleiberman, A. S.; 
Izpisua- Belmonte, J. C; Rosenfeld, M. G. : Role of the Bi- 
coid- related home. 

[7486] Further studies establishing the function and utilities of 

PITX1 are found in John Hopkins OMIM database record ID 
602149, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.T-box 6 (TBX6, Ac- 
cession NM_004608.2) is another GAM59 target gene, 
herein designated TARGET GENE. TBX6 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by TBX6, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TBX6 BINDING SITE, designated SEQ ID: 19956, to the nu- 
cleotide sequence of GAM59 RNA, herein designated GAM 
RNA, also designated SEQ ID:377. 

[7487] Another function of GAM59 is therefore inhibition of T- 
box 6 (TBX6, Accession NM_004608.2), a gene which is a 
probable transcriptional regulator involved in develop- 
mental processes. Accordingly, utilities of GAM59 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TBX6. 



[7488] The function of TBX6 has been established by previous 

studies. Somites, the segmented mesodermal units of the 
vertebrate embryo, are the precursors of adult skeletal 
muscle, bone, and cartilage. During embryogenesis, 
somite progenitor cells ingress through the primitive 
streak, move laterally to a paraxial position (alongside the 
body axis), and segment into epithelial somites. Chapman 
et al. (1996) described a mouse T- box gene, Tbx6, which 
codes for a putative DNA- binding protein. The embryonic 
pattern of expression of Tbx6 in somite precursor cells 
suggested that this gene may be involved in the specifica- 
tion of paraxial mesoderm. Chapman and Papaioannou 
(1998) created a mutation in Tbx6 that profoundly af- 
fected the differentiation of paraxial mesoderm. Irregular 
somites formed in the neck region of mutant embryos, 
whereas more posterior paraxial tissue did not form 
somites but instead differentiated along a neural pathway, 
forming neural- tube- like structures that flanked the ax- 
ial neural tube. These paraxial tubes showed dorsal/ven- 
tral patterning that is characteristic of the neural tube and 
had differentiated motor neurons. These results indicated 
that Tbx6 is needed for cells to choose between a meso- 
dermal and a neuronal differentiation pathway during 



gastrulation; Tbx6 is essential for the specification of 
posterior paraxial mesoderm, and in its absence cells des- 
tined to form posterior somites differentiate along a neu- 
ronal pathway. By fluorescence in situ hybridization, Pa- 
papetrou et al. (1999) mapped the human TBX6 gene to 
16pll.2. This region of chromosome 16 shows homology 
of synteny with mouse chromosome 7, cM position 61, 
the localization reported for the mouse Tbx6 gene 
(Chapman et al., 1996). 

[7489] 

[7490] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

Chapman, D. L; Agulnik, I.; Hancock, S.; Silver, L. M.; Pa- 
paioannou, V. E. : Tbx6, a mouse T- box gene implicated 
in paraxial mesoderm formation at gastrulation. Dev. Biol. 
180: 534- 542, 1996. ; and 

[7492] Papapetrou, C; Putt, W.; Fox, M.; Edwards, Y. H. : The hu- 
man TBX6 gene: cloning and assignment to chromosome 
16pll.2. Genomics 55: 238- 241, 1999. 

[7493] Further studies establishing the function and utilities of 
TBX6 are found in John Hopkins OMIM database record ID 
602427, and in cited publications listed in Table 5, which 



are hereby incorporated by reference.Yes-associated pro- 
tein 1, 65kda (YAP1, Accession NM_006106.2) is another 
GAM59 target gene, herein designated TARGET GENE. 
YAP1 BINDING SITE is a target binding site found in the 5^ 
untranslated region of mRNA encoded by YAP1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
YAP1 BINDING SITE, designated SEQ ID:7221, to the nu- 
cleotide sequence of GAM59 RNA, herein designated GAM 
RNA, also designated SEQ ID:377. 
[7494] Another function of GAM59 is therefore inhibition of Yes- 
associated protein 1, 65kda (YAP1, Accession 
NM_006106.2) . Accordingly, utilities of GAM 5 9 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with YAP1. 

[7495] 

[7496] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 60 
(GAM60), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 



[7497] GAM60 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM60 was detected is described hereinabove 
with reference to Figs. 8-15. 

F498] GAM60 gene, herein designated GAM GENE, and GAM60 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[7499] GAM60 gene encodes a GAM60 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM60 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM60 precursor RNA is designated SEQ ID:80, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7500] GAM60 precursor RNA folds onto itself, forming GAM60 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 



sequence of the second half thereof. 

[7501] GAM60 precursor RNA folds onto itself, forming GAM60 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[7502] Nucleotide sequence of GAM60 precursor RNA, desig- 
nated SEQ-ID: 80, and a schematic representation of a 
predicted secondary folding of GAM60 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[7503] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM60 folded precursor RNA into GAM60 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 



nucleotide sequence of GAM60 RNA is designated SEQ 
ID:381, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[7504] GAM60 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM60 target 
RNA, herein designated GAM TARGET RNA. GAM60 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[7505] GAM60 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM60 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM60 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 



ing GAM60 RNA may have a different number of target 
binding sites in untranslated regions of a GAM60 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7506] The complementary binding of GAM60 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM60 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM60 target RNA into GAM60 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

t 7507 ] It is appreciated that GAM60 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM60 target genes. The mRNA of each one of this plu- 
rality of GAM60 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM60 RNA, 
herein designated GAM RNA, and which when bound by 
GAM60 RNA causes inhibition of translation of respective 
one or more GAM60 target proteins. 



[7508] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM60 gene, herein designated GAM GENE, on one or 
more GAM60 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[7509] it is appreciated that specific functions and accordingly 
utilities of GAM60 correlate with, and may be deduced 
from, the identity of the target genes which GAM60 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[7510] 
[7511] 



[7512] Adaptor- related protein complex 1, gamma 2 subunit 

(AP1G2, Accession NM_080545.1) is a GAM60 target gene, 
herein designated TARGET GENE. AP1G2 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by AP1G2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
AP1G2 BINDING SITE, designated SEQ ID:8669, to the nu- 
cleotide sequence of GAM60 RNA, herein designated GAM 
RNA, also designated SEQ ID:381. 

[7513] a function of GAM60 is therefore inhibition of Adaptor-re- 
lated protein complex 1, gamma 2 subunit (AP1G2, Ac- 
cession NM_080545.1) . Accordingly, utilities of GAM60 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with AP1G2. 

[7514] Brcal associated ring domain 1 (BARD1, Accession 

NM_000465.1) is another GAM60 target gene, herein des- 
ignated TARGET GENE. BARD1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by BARD1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of BARD1 BINDING SITE, designated 
SEQ ID: 16824, to the nucleotide sequence of GAM60 RNA, 
herein designated GAM RNA, also designated SEQ ID:381. 

[7515] Another function of GAM60 is therefore inhibition of Brcal 
associated ring domain 1 (BARD1, Accession 
NM_000465.1), a gene which involves in mediating tu- 
mour suppression by BRCA1 and therefore may be associ- 
ated with Primary breast, ovarian and uterine cancers. Ac- 
cordingly, utilities of GAM60 include diagnosis, prevention 
and treatment of Primary breast, ovarian and uterine can- 
cers, and of other diseases and clinical conditions associ- 
ated with BARD1. 

[7516] The function of BARD1 has been established by previous 
studies. Kleiman and Manley (1999) demonstrated that the 
50- kD subunit of cleavage stimulation factor (CSTF1; 
600369) interacts in vitro and in intact cells with BARD1. 
The BARD1- CSTF1 interaction inhibited polyadenylation 
in vitro. BARD1, like CSTF1, interacts with RNA poly- 
merase- 2. BARD1, BRCA1, and CSTF1 were shown to as- 
sociate in vivo. Kleiman and Manley (1999) demonstrated 
that BARD1 inhibits pre- mRNA 3- prime cleavage in vitro 
and that the same region of BARD1 required for binding of 
CSTF1 is necessary for inhibiting 3- prime pre- mRNA 



cleavage. Kleiman and Manley (1999) concluded that their 
results suggested a model in which BARD1, as part of the 
RNA polymerase- 2 holoenzyme, senses sites of DNA 
damage and repair, and the inhibitory interaction with 
CSTF1 ensures that nascent RNAs are not erroneously 
polyadenylated at such sites. Irminger- Finger et al. 
(2001) suggested that BARD1 is a mediator of apoptosis 
because (1) cell death in vivo (ischemic stroke) and in vitro 
was accompanied by increased levels of BARD1 protein 
and mRNA; (2) overexpression of BARD1 induced cell 
death with all features of apoptosis; and (3) BARD1- re- 
pressed cells were defective for the apoptotic response to 
genotoxic stress. The proapoptotic activity of BARD1 in- 
volved binding to and elevation of p53 (OMIM Ref. No. 
191170). BRCA1 was not required for induction of apop- 
tosis by BARD1 but partially counteracted it. A tumor- as- 
sociated mutation of BARD1 (glu564 to his) was defective 
in apoptosis induction, suggesting a role for BARD1 in tu- 
mor suppression by mediating the signaling from 
proapoptotic stress toward induction of apoptosis. 

[7517] 

[7518] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[7519] Kleiman, F. E.; Manley, J. L. : Functional interaction of 
BRCA1- associated BARD1 with polyadenylation factor 
CstF- 50. Science 285: 1576- 1579, 1999. ; and 

[7520] irminger- Finger, I.; Leung, W.- C; Li, J.; Dubois- 
Dauphin, M.; Harb, J.; Feki, A.; Jefford, C. E.; Soriano, J. V.; 
Jaconi, M.; Montesano, R.; Krause, K.- H. : Identification of 
BARD1 as. 

[7521] Further studies establishing the function and utilities of 
BARD1 are found in John Hopkins OMIM database record 
ID 601593, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. HCC6. 2 
(Accession NM_014356.1) is another GAM60 target gene, 
herein designated TARGET GENE. HGC6.2 BINDING SITE is 
a target binding site found in the 5^ untranslated region 
of mRNA encoded by HGC6.2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HGC6.2 BINDING 
SITE, designated SEQ ID: 19650, to the nucleotide se- 
quence of GAM60 RNA, herein designated GAM RNA, also 
designated SEQ ID:381. 

[7522] Another function of GAM60 is therefore inhibition of 



HGC6.2 (Accession NM_014356.1) . Accordingly, utilities 
of GAM60 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HGC6.2. 

[7523] 

[7524] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 61 
(GAM61), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[7525] GAM61 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM61 was detected is described hereinabove 
with reference to Figs. 8-15. 

F526] GAM61 gene, herein designated GAM GENE, and GAM61 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[7527] GAM61 gene encodes a GAM61 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM61 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM61 precursor RNA is designated SEQ ID:63, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[7528] GAM61 precursor RNA folds onto itself, forming GAM61 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[7529] GAM61 precursor RNA folds onto itself, forming GAM61 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[7530] Nucleotide sequence of GAM61 precursor RNA, desig- 
nated SEQ-ID: 63, and a schematic representation of a 
predicted secondary folding of GAM61 folded precursor 



RNA are further described with reference to Table 2, 
hereby incorporated by reference. 
[7531] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM61 folded precursor RNA into GAM61 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM61 RNA is designated SEQ 
ID:293, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[7532] GAM61 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM61 target 
RNA, herein designated GAM TARGET RNA. GAM61 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[7533] GAM61 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 



untranslated regions of GAM61 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM61 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM61 RNA may have a different number of target 
binding sites in untranslated regions of a GAM61 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[7534] The complementary binding of GAM61 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM61 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM61 target RNA into GAM61 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 



protein is therefore outlined by a broken line. 

[7535] it is appreciated that GAM61 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM61 target genes. The mRNA of each one of this plu- 
rality of GAM61 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM61 RNA, 
herein designated GAM RNA, and which when bound by 
GAM61 RNA causes inhibition of translation of respective 
one or more GAM61 target proteins. 

[7536] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM61 gene, herein designated GAM GENE, on one or 
more GAM61 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 



plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
t 7537 ] It is appreciated that specific functions and accordingly 
utilities of GAM61 correlate with, and may be deduced 
from, the identity of the target genes which GAM61 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[7538] 
[7539] 

[7540] Dihydropyrimidinase-like 4 (DPYSL4, Accession 

NM.006426.1) is a GAM61 target gene, herein designated 
TARGET GENE. DPYSL4 BINDING SITE is a target binding 
site found in the 3^ untranslated region of mRNA encoded 
by DPYSL4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DPYSL4 BINDING SITE, designated 
SEQ ID:9939, to the nucleotide sequence of GAM61 RNA, 
herein designated GAM RNA, also designated SEQ ID:293. 

[7541] a function of GAM61 is therefore inhibition of Dihydropy- 
rimidinase-like 4 (DPYSL4, Accession NM_006426.1) . Ac- 



cordingly, utilities of GAM61 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DPYSL4. 

[7542] LOC197285 (Accession ) is another GAM61 target gene, 
herein designated TARGET GENE. LOC197285 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC197285, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC197285 BINDING SITE, designated SEQ ID:7360, to the 
nucleotide sequence of GAM61 RNA, herein designated 
GAM RNA, also designated SEQ ID:293. 

[7543] Another function of GAM61 is therefore inhibition of 

LOC197285 (Accession ) . Accordingly, utilities of GAM61 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC197285. 

[7544] LOC257458 (Accession ) is another GAM61 target gene, 
herein designated TARGET GENE. LOC257458 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC257458, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of 
LOC257458 BINDING SITE, designated SEQ ID:15784, to 
the nucleotide sequence of GAM61 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:293. 
[7545] Another function of GAM61 is therefore inhibition of 

LOC257458 (Accession ) . Accordingly, utilities of GAM61 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC257458. 

[7546] 

[7547] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 62 
(GAM62), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[7548] GAM62 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM62 was detected is described hereinabove 
with reference to Figs. 8-15. 

[7549] GAM62 gene, herein designated GAM GENE, and GAM62 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[7550] GAM62 gene encodes a GAM62 precursor RNA, herein 



designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM62 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM62 precursor RNA is designated SEQ ID: 194, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[7551] GAM62 precursor RNA folds onto itself, forming GAM62 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[7552] GAM62 precursor RNA folds onto itself, forming GAM62 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[7553] Nucleotide sequence of GAM62 precursor RNA, desig- 
nated SEQ-ID: 194, and a schematic representation of a 
predicted secondary folding of GAM62 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[7554] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM62 folded precursor RNA into GAM62 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM62 RNA is designated SEQ 
ID:220, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[7555] GAM62 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM62 target 
RNA, herein designated GAM TARGET RNA. GAM62 target 
RNA comprises three regions, as is typical of mRNA of a 



protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[7556] GAM62 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM62 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM62 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM62 RNA may have a different number of target 
binding sites in untranslated regions of a GAM62 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7557] The complementary binding of GAM62 RNA, herein desig- 



nated GAM RNA, to target binding sites on GAM62 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM62 target RNA into GAM62 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[7558] it is appreciated that GAM62 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM62 target genes. The mRNA of each one of this plu- 
rality of GAM62 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM62 RNA, 
herein designated GAM RNA, and which when bound by 
GAM62 RNA causes inhibition of translation of respective 
one or more GAM62 target proteins. 

[7559] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM62 gene, herein designated GAM GENE, on one or 
more GAM62 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 



ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[7560] it is appreciated that specific functions and accordingly 
utilities of GAM62 correlate with, and may be deduced 
from, the identity of the target genes which GAM62 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[7561] 
[7562] 

P563] GBL (Accession NM.022372.2) is a GAM62 target gene, 
herein designated TARGET GENE. GBL BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by GBL, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of GBL BINDING SITE, designated 



SEQ ID:11551, to the nucleotide sequence of GAM62 RNA, 
herein designated GAM RNA, also designated SEQ ID:220. 

[7564] a function of GAM62 is therefore inhibition of GBL 
(Accession NM_022372.2) . Accordingly, utilities of 
GAM62 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GBL. 

[7565] LOC144395 (Accession XM_084850.1) is another GAM62 
target gene, herein designated TARGET GENE. LOC144395 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC144395, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144395 BINDING SITE, designated SEQ ID:4572, to 
the nucleotide sequence of GAM62 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:220. 

[7566] Another function of GAM62 is therefore inhibition of 

LOC144395 (Accession XM_084850.1) . Accordingly, utili- 
ties of GAM62 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144395. 

[7567] zinc finger protein 141 (clone phz-44) (ZNF141, Acces- 
sion NM_003441.1) is another GAM62 target gene, herein 



designated TARGET GENE. ZNF141 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by ZNF141, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF141 BINDING 
SITE, designated SEQ ID: 15865, to the nucleotide se- 
quence of GAM62 RNA, herein designated GAM RNA, also 
designated SEQ ID:220. 
[7568] Another function of GAM62 is therefore inhibition of Zinc 
finger protein 141 (clone phz-44) (ZNF141, Accession 
NM.003441.1) . Accordingly, utilities of GAM62 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF141. 

[7569] 

[7570] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 63 
(GAM63), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

t 7571 ] GAM63 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 



by which GAM63 was detected is described hereinabove 
with reference to Figs. 8-15. 

GAM63 gene, herein designated GAM GENE, and GAM63 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[7573] GAM63 gene encodes a GAM63 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM63 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM63 precursor RNA is designated SEQ ID: 155, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 155 is located at 
position 2 relative to chromosome 3. 

[7574] GAM63 precursor RNA folds onto itself, forming GAM63 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[7575] GAM63 precursor RNA folds onto itself, forming GAM63 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[7576] Nucleotide sequence of GAM63 precursor RNA, desig- 
nated SEQ-ID: 155, and a schematic representation of a 
predicted secondary folding of GAM63 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[7577] An enzyme complex designated DICER COMPLEX, ^ dices x 
the GAM63 folded precursor RNA into GAM63 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: A) 
nucleotide sequence of GAM63 RNA is designated SEQ 



ID:348, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[7578] GAM63 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM63 target 
RNA, herein designated GAM TARGET RNA. GAM63 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[7579] GAM63 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM63 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM63 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM63 RNA may have a different number of target 



binding sites in untranslated regions of a GAM63 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[7580] The complementary binding of GAM63 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM63 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM63 target RNA into GAM63 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

t 7581 ] It is appreciated that GAM63 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM63 target genes. The mRNA of each one of this plu- 
rality of GAM63 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM63 RNA, 
herein designated GAM RNA, and which when bound by 
GAM63 RNA causes inhibition of translation of respective 
one or more GAM63 target proteins. 

[7582] it j S further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM63 gene, herein designated GAM GENE, on one or 
more GAM63 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[7583] it is appreciated that specific functions and accordingly 
utilities of GAM63 correlate with, and may be deduced 
from, the identity of the target genes which GAM63 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[7584] 
[7585] 



[7586] ABCA13 (Accession NP.689914.2) is a GAM63 target 

gene, herein designated TARGET GENE. ABCA13 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ABCA13, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ABCA13 
BINDING SITE, designated SEQ ID:16335, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[7587] a function of GAM63 is therefore inhibition of ABCA13 

(Accession NP.689914.2) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ABCA13. 

[7588] v-abl abelson murine leukemia viral oncogene homolog 1 
(ABL1, Accession NP_005148.1) is another GAM63 target 
gene, herein designated TARGET GENE. ABL1 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of multiple transcripts of mRNA encoded by ABL1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig.8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ABL1 BINDING SITE, designated SEQ ID:820, to 



the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[7589] Another function of GAM63 is therefore inhibition of V-abl 
abelson murine leukemia viral oncogene homolog 1 
(ABL1, Accession NP_005148.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ABL1. 

[7590] v-abl abelson murine leukemia viral oncogene homolog 1 
(ABL1, Accession NP_009297.1) is another GAM63 target 
gene, herein designated TARGET GENE. ABL1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by ABL1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ABL1 BINDING SITE, designated SEQ ID:820, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[7591] Another function of GAM63 is therefore inhibition of V-abl 
abelson murine leukemia viral oncogene homolog 1 
(ABL1, Accession NP.009297.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ABL1. 



[7592] Acid phosphatase 1, soluble (ACPI, Accession 

NP_009030.1) is another GAM 6 3 target gene, herein des- 
ignated TARGET GENE. ACPI BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by ACPI, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ACPI 
BINDING SITE, designated SEQ ID:6377, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[7593] Another function of GAM63 is therefore inhibition of Acid 
phosphatase 1, soluble (ACPI, Accession NP_009030.1), a 
gene which as demonstrated in starch- gel electrophore- 
sis, and therefore may be associated with Acid phos- 
phatase 1, soluble, a/b polymorphism of. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of Acid phosphatase 1, soluble, a/b polymor- 
phism of, and of other diseases and clinical conditions as- 
sociated with ACPI. 

[7594] The function of ACPI has been established by previous 
studies. Hopkinson et al. (1963) described a new human 
polymorphism involving erythrocyte acid phosphatase (EC 



3.1.3.2) as demonstrated in starch- gel electrophoresis. 
Three alleles, P(a), P(b) and P(c), are thought to be in- 
volved, their frequency being estimated to be 0.35, 0.60 
and 0.05, respectively. Another rare allele, P(r), was de- 
scribed by Giblett and Scott (1965). Mohrenweiser and 
Novotny (1982) described a low activity variant of ACPI 
that is frequent (gene frequency of 0.132) in Guaymi Indi- 
ans of Central America. Data on gene frequencies of allelic 
variants were tabulated by Roychoudhury and Nei (1988). 
Red cells of persons with the GUA- 1 phenotype had in- 
creased basal levels of the flavoenzyme glutathione re- 
ductase and a larger fraction of the glutathione reductase 
protein in the form of the holoenzyme, indicating in- 
creased levels of flavin adenine dinucleotide in the red 
cells of these persons. The finding was consistent with the 
suggestion that ACPI has a physiologic function as a 
flavin mononucleotide phosphatase. This function could 
regulate the intracellular concentrations of flavin coen- 
zymes and, ultimately, of flavoenzyme s, and could be the 
mechanism for the association between ACPI type and 
certain disease states. Sensabaugh and Golden (1978) 
showed that ACPI is inhibited by folic acid and various fo- 
lates, and that the inhibition is phenotype dependent: 



ACP1(C) more than ACP1(A) more than ACP1(B). This ex- 
plains elevation of ACP levels in red cells of patients with 
megaloblastic anemia and also variation in incidence and 
severity of favism in G6PD- deficient persons. Swallow et 
al. (1973) showed that 'red cell' acid phosphatase is not 
limited to erythrocytes but can be demonstrated in other 
tissues, including cultured fibroblasts and lymphoblastoid 
cells where there is no possibility of contamination by 
blood. Dissing et al. (1991) concluded that 2 elec- 
trophoretically distinct isozymes, f and s, which are pro- 
duced in allele- specific ratios and are associated with 
each of the 3 major alleles, are generated by alternative 
splicing of the primary RNA transcript. 2. Junien et al. 
(1979) assigned the ACPI locus to 2p25. Larson et al. 
(1982) studied 4 patients who had inherited an unbal- 
anced form of a familial reciprocal translocation, 
t(2;10)(p24;q26), giving them partial duplication of 2p. In- 
creased levels of acid phosphatase indicated that ACPI is 
located in the 2p24- 2pter region and that MDH is not. 
The previous inconsistency of the SRO (smallest region of 
overlap) is now resolved; ACPI is at 2p25. Wo et al. (1992) 
cloned genes encoding 2 low molecular weight phospho- 
tyrosyl protein phosphatases from a human placenta 



cDNA library. They were found to have identical nucleotide 
sequences, with the exception of a 108- bp segment in 
the middle of the open reading frame. From further stud- 
ies they concluded that the 2 represent the fast and slow 
electrophoretic forms of red cell acid phosphatase and 
that this enzyme is not unique to the red cell but instead 
is expressed in all human tissues. They examined a hu- 
man chromosome 2- specific library and demonstrated 
that the sequences they were studying are located on 
chromosome 2. 

[7595] 

[7596] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7597] Dissing, J.; Johnsen, A. H.; Sensabaugh, C. F. : Human red 
cell acid phosphatase (ACPI): the amino acid sequence of 
the two isozymes Bf and Bs encoded by the ACP1*B allele. 
J. Biol. Chem. 266: 20619- 20625, 1991. ; and 

[7598] wo, Y.- Y. P.; McCormack, A. L; Shabanowitz, J.; Hunt, D. 
F.; Davis, J. P.; Mitchell, G. L; Van Etten, R. L. : Sequenc- 
ing, cloning, and expression of human red cell- type acid 
phosphata. 

[7599] Further studies establishing the function and utilities of 



ACPI are found in John Hopkins OMIM database record ID 
171500, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Acid phosphatase 1, 
soluble (ACPI, Accession NP_004291.1) is another GAM63 
target gene, herein designated TARGET GENE. ACPI BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
ACPI, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ACPI BINDING SITE, designated SEQ 
ID:6377, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7600] Another function of GAM63 is therefore inhibition of Acid 
phosphatase 1, soluble (ACPI, Accession NP_004291.1), a 
gene which as demonstrated in starch- gel electrophore- 
sis, and therefore may be associated with Acid phos- 
phatase 1, soluble, a/b polymorphism of. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of Acid phosphatase 1, soluble, a/b polymor- 
phism of, and of other diseases and clinical conditions as- 
sociated with ACPI. 

[7601] The function of ACPI has been established by previous 



studies. Hopkinson et al. (1963) described a new human 
polymorphism involving erythrocyte acid phosphatase (EC 
3.1.3.2) as demonstrated in starch- gel electrophoresis. 
Three alleles, P(a), P(b) and P(c), are thought to be in- 
volved, their frequency being estimated to be 0.35, 0.60 
and 0.05, respectively. Another rare allele, P(r), was de- 
scribed by Giblett and Scott (1965). Mohrenweiser and 
Novotny (1982) described a low activity variant of ACPI 
that is frequent (gene frequency of 0.132) in Guaymi Indi- 
ans of Central America. Data on gene frequencies of allelic 
variants were tabulated by Roychoudhury and Nei (1988). 
Red cells of persons with the GUA- 1 phenotype had in- 
creased basal levels of the flavoenzyme glutathione re- 
ductase and a larger fraction of the glutathione reductase 
protein in the form of the holoenzyme, indicating in- 
creased levels of flavin adenine dinucleotide in the red 
cells of these persons. The finding was consistent with the 
suggestion that ACPI has a physiologic function as a 
flavin mononucleotide phosphatase. This function could 
regulate the intracellular concentrations of flavin coen- 
zymes and, ultimately, of flavoenzyme s, and could be the 
mechanism for the association between ACPI type and 
certain disease states. Sensabaugh and Golden (1978) 



showed that ACPI is inhibited by folic acid and various fo- 
lates, and that the inhibition is phenotype dependent: 
ACP1(C) more than ACP1(A) more than ACP1(B). This ex- 
plains elevation of ACP levels in red cells of patients with 
megaloblastic anemia and also variation in incidence and 
severity of favism in G6PD- deficient persons. Swallow et 
al. (1973) showed that 'red cell' acid phosphatase is not 
limited to erythrocytes but can be demonstrated in other 
tissues, including cultured fibroblasts and lymphoblastoid 
cells where there is no possibility of contamination by 
blood. Dissing et al. (1991) concluded that 2 elec- 
trophoretically distinct isozymes, f and s, which are pro- 
duced in allele- specific ratios and are associated with 
each of the 3 major alleles, are generated by alternative 
splicing of the primary RNA transcript. 2. Junien et al. 
(1979) assigned the ACPI locus to 2p25. Larson et al. 
(1982) studied 4 patients who had inherited an unbal- 
anced form of a familial reciprocal translocation, 
t(2;10)(p24;q26), giving them partial duplication of 2p. In- 
creased levels of acid phosphatase indicated that ACPI is 
located in the 2p24- 2pter region and that MDH is not. 
The previous inconsistency of the SRO (smallest region of 
overlap) is now resolved; ACPI is at 2p25. Wo et al. (1992) 



cloned genes encoding 2 low molecular weight phospho- 
tyrosyl protein phosphatases from a human placenta 
cDNA library. They were found to have identical nucleotide 
sequences, with the exception of a 108- bp segment in 
the middle of the open reading frame. From further stud- 
ies they concluded that the 2 represent the fast and slow 
electrophoretic forms of red cell acid phosphatase and 
that this enzyme is not unique to the red cell but instead 
is expressed in all human tissues. They examined a hu- 
man chromosome 2- specific library and demonstrated 
that the sequences they were studying are located on 
chromosome 2. 

[7602] 

[7603] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7604] Dissing, J.; Johnsen, A. H.; Sensabaugh, C. F. : Human red 
cell acid phosphatase (ACPI): the amino acid sequence of 
the two isozymes Bf and Bs encoded by the ACP1*B allele. 
J. Biol. Chem. 266: 20619- 20625, 1991. ; and 

[7605] wo, Y.- Y. P.; McCormack, A. L; Shabanowitz, J.; Hunt, D. 
F.; Davis, J. P.; Mitchell, G. L; Van Etten, R. L. : Sequenc- 
ing, cloning, and expression of human red cell- type acid 



phosphata. 

[7606] Further studies establishing the function and utilities of 
ACPI are found in John Hopkins OMIM database record ID 
171500, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Acid phosphatase 1, 
soluble (ACPI, Accession NP_808222.1) is another GAM63 
target gene, herein designated TARGET GENE. ACPI BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
ACPI, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ACPI BINDING SITE, designated SEQ 
ID:6377, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7607] Another function of GAM63 is therefore inhibition of Acid 
phosphatase 1, soluble (ACPI, Accession NP_808222.1), a 
gene which as demonstrated in starch- gel electrophore- 
sis, and therefore may be associated with Acid phos- 
phatase 1, soluble, a/b polymorphism of. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of Acid phosphatase 1, soluble, a/b polymor- 
phism of, and of other diseases and clinical conditions as- 



sociated with ACPI. 
[7608] The function of ACPI has been established by previous 
studies. Hopkinson et al. (1963) described a new human 
polymorphism involving erythrocyte acid phosphatase (EC 
3.1.3.2) as demonstrated in starch- gel electrophoresis. 
Three alleles, P(a), P(b) and P(c), are thought to be in- 
volved, their frequency being estimated to be 0.35, 0.60 
and 0.05, respectively. Another rare allele, P(r), was de- 
scribed by Giblett and Scott (1965). Mohrenweiser and 
Novotny (1982) described a low activity variant of ACPI 
that is frequent (gene frequency of 0.132) in Guaymi Indi- 
ans of Central America. Data on gene frequencies of allelic 
variants were tabulated by Roychoudhury and Nei (1988). 
Red cells of persons with the CUA- 1 phenotype had in- 
creased basal levels of the flavoenzyme glutathione re- 
ductase and a larger fraction of the glutathione reductase 
protein in the form of the holoenzyme, indicating in- 
creased levels of flavin adenine dinucleotide in the red 
cells of these persons. The finding was consistent with the 
suggestion that ACPI has a physiologic function as a 
flavin mononucleotide phosphatase. This function could 
regulate the intracellular concentrations of flavin coen- 
zymes and, ultimately, of flavoenzyme s, and could be the 



mechanism for the association between ACPI type and 
certain disease states. Sensabaugh and Golden (1978) 
showed that ACPI is inhibited by folic acid and various fo- 
lates, and that the inhibition is phenotype dependent: 
ACP1(C) more than ACP1(A) more than ACP1(B). This ex- 
plains elevation of ACP levels in red cells of patients with 
megaloblastic anemia and also variation in incidence and 
severity of favism in G6PD- deficient persons. Swallow et 
al. (1973) showed that 'red cell' acid phosphatase is not 
limited to erythrocytes but can be demonstrated in other 
tissues, including cultured fibroblasts and lymphoblastoid 
cells where there is no possibility of contamination by 
blood. Dissing et al. (1991) concluded that 2 elec- 
trophoretically distinct isozymes, f and s, which are pro- 
duced in allele- specific ratios and are associated with 
each of the 3 major alleles, are generated by alternative 
splicing of the primary RNA transcript. 2. Junien et al. 
(1979) assigned the ACPI locus to 2p25. Larson et al. 
(1982) studied 4 patients who had inherited an unbal- 
anced form of a familial reciprocal translocation, 
t(2;10)(p24;q26), giving them partial duplication of 2p. In- 
creased levels of acid phosphatase indicated that ACPI is 
located in the 2p24- 2pter region and that MDH is not. 



The previous inconsistency of the SRO (smallest region of 
overlap) is now resolved; ACPI is at 2p25. Wo et al. (1992) 
cloned genes encoding 2 low molecular weight phospho- 
tyrosyl protein phosphatases from a human placenta 
cDNA library. They were found to have identical nucleotide 
sequences, with the exception of a 108- bp segment in 
the middle of the open reading frame. From further stud- 
ies they concluded that the 2 represent the fast and slow 
electrophoretic forms of red cell acid phosphatase and 
that this enzyme is not unique to the red cell but instead 
is expressed in all human tissues. They examined a hu- 
man chromosome 2- specific library and demonstrated 
that the sequences they were studying are located on 
chromosome 2. 

[7609] 

[7610] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7611] Dissing, J.; Johnsen, A. H.; Sensabaugh, G. F. : Human red 
cell acid phosphatase (ACPI): the amino acid sequence of 
the two isozymes Bf and Bs encoded by the ACP1*B allele. 
J. Biol. Chem. 266: 20619- 20625, 1991. ; and 

F612] WOj Y .- Y. P.; McCormack, A. L; Shabanowitz, J.; Hunt, D. 



F.; Davis, J. P.; Mitchell, G. L; Van Etten, R. L. : Sequenc- 
ing, cloning, and expression of human red cell- type acid 
phosphata. 

[7613] Further studies establishing the function and utilities of 
ACPI are found in John Hopkins OMIM database record ID 
171500, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.AD031 (Accession 
NP_114410.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. AD031 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by AD031, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of AD031 BINDING SITE, designated 
SEQ ID:7594, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7614] Another function of GAM63 is therefore inhibition of 

AD031 (Accession NP_114410.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AD031. 

[7615] a disintegrin and metalloproteinase domain 10 (ADAM 10, 
Accession NP_001101.1) is another GAM63 target gene, 
herein designated TARGET GENE. ADAM 10 BINDING SITE is 



a target binding site found in the 5 X untranslated region 
of mRNA encoded by ADAM 10, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ADAM10 BIND- 
ING SITE, designated SEQ ID:10402, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[761 6] Another function of GAM63 is therefore inhibition of A 
disintegrin and metalloproteinase domain 10 (ADAM 10, 
Accession NP_001101.1), a gene which Member of ADAM 
family of zinc metalloproteases. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ADAM 10. 

[7617] The function of ADAM 10 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.A disintegrin and metalloproteinase domain 
33 (ADAM33, Accession NP_079496.1) is another GAM63 
target gene, herein designated TARGET GENE. ADAM 3 3 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by ADAM33, corresponding to a target binding site such 



as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ADAM33 BINDING SITE, designated 
SEQ ID: 15499, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7618] Another function of GAM63 is therefore inhibition of A 
disintegrin and metalloproteinase domain 33 (ADAM33, 
Accession NP_079496.1), a gene which may be involved in 
cell- surface proteolysis. Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ADAM33. 

[7619] The function of ADAM33 has been established by previous 
studies. ADAM33 is a member of the 'a disintegrin and 
metalloprotease domain' family of proteins. It is impli- 
cated in asthma and bronchial hyperresponsiveness 
(OMIM Ref. No. 600807). Yoshinaka et al. (2002) isolated 
mouse and human cDNAs encoding ADAM33. The 813- 
amino acid human protein shares 70% identity with the 
mouse protein. ADAM 3 3 has a domain organization iden- 
tical to that of previously reported members of the ADAM 
family, and contains the typical zinc- binding consensus 
sequence in the metalloprotease domain and a pattern of 
cysteine localization in the EGF- like domain that is typical 



of an EGF- like motif. The human protein shows 44% 
identity with Xenopus ADAM 13, 40% with human ADAM 19 
(OMIM Ref. No. 603640), and 39% with human ADAM 12 
(OMIM Ref. No. 602714).Yoshinaka et al. (2002) mapped 
the human ADAM 3 3 gene to chromosome 20pl3. Van 
Eerdewegh et al. (2002) performed a genomewide scan of 
460 Caucasian families and identified a locus on chromo- 
some 20pl3 that was linked to asthma (OMIM Ref. No. 
600807) with a lod score of 2.94 and to bronchial hyper- 
responsiveness with a lod score of 3.93. A survey of 135 
polymorphisms in 23 genes identified the ADAM33 gene 
as being significantly associated with asthma using case 
control, transmission disequilibrium, and haplotype anal- 
yses (P = 0.04- 0.000003). 

[7620] 

[7621] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7622] Yoshinaka, T.; Nishii, K.; Yamada, K.; Sawada, H.; Nishi- 
waki, E.; Smith, K.; Yoshino, K.; Ishiguro, H.; Higashiyama, 
S. : Identification and characterization of novel mouse and 
human ADAM33s with potential metalloprotease activity. 
Gene 282: 227- 236, 2002. ; and 



[7623] van Eerdewegh, P.; Little, R. D.; DupuisJ.; Del Mastro, R. 
C; Falls, K.; Simon, J.; Torrey, D.; Pandit, S.; McKenny, J.; 
Braunschweiger, K.; Walsh, A.; Liu, Z.; and 26 others : As- 
soc. 

[7624] Further studies establishing the function and utilities of 

ADAM 3 3 are found in John Hopkins OMIM database record 
ID 607114, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.A disintegrin 
and metalloproteinase domain 33 (ADAM33, Accession 
NP.694882.1) is another CAM 6 3 target gene, herein des- 
ignated TARGET GENE. ADAM 3 3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by ADAM33, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ADAM 3 3 BINDING SITE, designated SEQ ID:15499, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[7625] Another function of GAM63 is therefore inhibition of A 
disintegrin and metalloproteinase domain 33 (ADAM33, 
Accession NP_694882.1), a gene which may be involved in 
cell- surface proteolysis. Accordingly, utilities of GAM63 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ADAM33. 
[7626] The function of ADAM33 has been established by previous 
studies. ADAM 3 3 is a member of the 'a disintegrin and 
metalloprotease domain' family of proteins. It is impli- 
cated in asthma and bronchial hyperresponsiveness 
(OMIM Ref. No. 600807). Yoshinaka et al. (2002) isolated 
mouse and human cDNAs encoding ADAM33. The 813- 
amino acid human protein shares 70% identity with the 
mouse protein. ADAM 3 3 has a domain organization iden- 
tical to that of previously reported members of the ADAM 
family, and contains the typical zinc- binding consensus 
sequence in the metalloprotease domain and a pattern of 
cysteine localization in the ECF- like domain that is typical 
of an EGF- like motif. The human protein shows 44% 
identity with Xenopus ADAM 13, 40% with human ADAM 19 
(OMIM Ref. No. 603640), and 39% with human ADAM 12 
(OMIM Ref. No. 602714).Yoshinaka et al. (2002) mapped 
the human ADAM33 gene to chromosome 20pl3. Van 
Eerdewegh et al. (2002) performed a genomewide scan of 
460 Caucasian families and identified a locus on chromo- 
some 20pl3 that was linked to asthma (OMIM Ref. No. 
600807) with a lod score of 2.94 and to bronchial hyper- 



responsiveness with a lod score of 3.93. A survey of 135 
polymorphisms in 23 genes identified the ADAM33 gene 
as being significantly associated with asthma using case 
control, transmission disequilibrium, and haplotype anal- 
yses (P = 0.04- 0.000003). 

[7627] 

[7628] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7629] Yoshinaka, T.; Nishii, K.; Yamada, K.; Sawada, H.; Nishi- 
waki, E.; Smith, K.; Yoshino, K.; Ishiguro, H.; Higashiyama, 
S. : Identification and characterization of novel mouse and 
human ADAM33s with potential metalloprotease activity. 
Gene 282: 227- 236, 2002. ; and 

[7630] van Eerdewegh, P.; Little, R. D.; DupuisJ.; Del Mastro, R. 
C; Falls, K.; Simon, J.; Torrey, D.; Pandit, S.; McKenny, J.; 
Braunschweiger, K.; Walsh, A.; Liu, Z.; and 26 others : As- 
soc. 

[7631] Further studies establishing the function and utilities of 

ADAM 3 3 are found in John Hopkins OMIM database record 
ID 607114, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence, l-acylglycerol-3-phosphate o-acyltransferase 1 



(lysophosphatidic acid acyltransferase, alpha) (AGPAT1, 
Accession NP_006402.1) is another GAM63 target gene, 
herein designated TARGET GENE. AG PAT 1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by AGPAT1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of AG PAT 1 BINDING SITE, designated SEQ ID:3844, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[7632] Another function of GAM63 is therefore inhibition of 
l-acylglycerol-3-phosphate o-acyltransferase 1 
(lysophosphatidic acid acyltransferase, alpha) (AGPAT1, 
Accession NP_006402.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with AGPAT1. 

[7633] i-acylglycerol-3-phosphate o-acyltransferase 1 

(lysophosphatidic acid acyltransferase, alpha) (AGPAT1, 
Accession NP_116130.2) is another GAM63 target gene, 
herein designated TARGET GENE. AG PAT 1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by AGPAT1, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of AG PAT 1 BINDING SITE, designated SEQ ID:3844, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[7634] Another function of GAM63 is therefore inhibition of 
l-acylglycerol-3-phosphate o-acyltransferase 1 
(lysophosphatidic acid acyltransferase, alpha) (AGPAT1, 
Accession NP_116130.2) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with AGPAT1. 

P635] AIP1 (Accession NP.036433.2) is another GAM63 target 

gene, herein designated TARGET GENE. AIP1 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by AIP1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of AIP1 BINDING 
SITE, designated SEQ ID:1560, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[7636] Another function of GAM63 is therefore inhibition of AIP1 



(Accession NP_036433.2) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with AIP1. 

[7637] Aldehyde dehydrogenase 9 family, member al (ALDH9A1, 
Accession NP_000687.2) is another GAM63 target gene, 
herein designated TARGET GENE. ALDH9A1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by ALDH9A1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ALDH9A1 
BINDING SITE, designated SEQ ID:19851, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[7638] Another function of GAM63 is therefore inhibition of 

Aldehyde dehydrogenase 9 family, member al (ALDH9A1, 
Accession NP_000687.2) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ALDH9A1. 

[7639] Alkb, alkylation repair homolog (e. coli) (ALKBH, Accession 
NP_006011.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. ALKBH BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by ALKBH, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ALKBH BINDING SITE, designated 
SEQ ID: 14952, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7640] Another function of GAM63 is therefore inhibition of Alkb, 
alkylation repair homolog (e. coli) (ALKBH, Accession 
NP_006011.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ALKBH. 

[7641] Arachidonate 12-lipoxygenase, 12r type (ALOX12B, Ac- 
cession NP_001130.1) is another GAM63 target gene, 
herein designated TARGET GENE. ALOX12B BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by ALOX12B, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ALOX12B 
BINDING SITE, designated SEQ ID: 14007, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[7642] Another function of GAM63 is therefore inhibition of 



Arachidonate 12-lipoxygenase, 12r type (ALOX12B, Ac- 
cession NP_001130.1), a gene which converts arachidonic 
acid to 12r- hydroperoxyeicosatetraenoic acid (12r- 
hpete). and therefore is associated with Ichthyosiform 
erythroderma. Accordingly, utilities of GAM63 include di- 
agnosis, prevention and treatment of Ichthyosiform ery- 
throderma, and of other diseases and clinical conditions 
associated with ALOX12B. 
[7643] The function of ALOX12B and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Amyotrophic lateral sclerosis 2 (juvenile) 
chromosome region, candidate 2 (ALS2CR2, Accession 
NP.061041.2) is another GAM63 target gene, herein des- 
ignated TARGET GENE. ALS2CR2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ALS2CR2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ALS2CR2 BINDING SITE, des- 
ignated SEQ ID:968, to the nucleotide sequence of GAM63 
RNA, herein designated GAM RNA, also designated SEQ 
ID:348. 



[7644] Another function of GAM63 is therefore inhibition of 

Amyotrophic lateral sclerosis 2 (juvenile) chromosome re- 
gion, candidate 2 (ALS2CR2, Accession NP_061041.2) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ALS2CR2. 

[7645] Autocrine motility factor receptor (AMFR, Accession 

NP_001135.3) is another GAM63 target gene, herein des- 
ignated TARGET GENE. AMFR BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by AMFR, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of AMFR 
BINDING SITE, designated SEQ ID:1001, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[7646] Another function of GAM63 is therefore inhibition of Au- 
tocrine motility factor receptor (AMFR, Accession 
NP_001135.3), a gene which acts to stimulate migration 
of fibrosarcoma cells and therefore may be associated 
with Tumors. Accordingly, utilities of GAM63 include di- 
agnosis, prevention and treatment of Tumors, and of 



other diseases and clinical conditions associated with 
AMFR. 

[7647] The function of AMFR has been established by previous 
studies. Autocrine motility factor (AMF; 172400) is a pro- 
tein secreted by tumor cells that stimulates tumor motil- 
ity. Its receptor is a 78- kD glycoprotein (gp78). Watanabe 
et al. (1991) cloned the AMFR cDNA. The gene encodes a 
323- amino acid polypeptide that has a single transmem- 
brane domain and several putative glycosylation sites. The 
protein sequence has some homology to human tumor 
protein p53 (OMIM Ref. No. 191170). Hirono et al. (1996) 
used immunohistochemistry to examine the expression of 
AMFR in gastric cancer specimens. The level of expression 
was associated with the pathologic stage and grade of tu- 
mor penetration. Positive AMFR expression was signifi- 
cantly associated with poor prognosis. 

[7648] 

[7649] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7650] Hirono, Y.; Fushida, S.; Yonemura, Y.; Yamamoto, H.; 

Watanabe, H.; Raz, A. : Expression of autocrine motility 
factor receptor correlates with disease progression in hu- 



man gastric cancer. Brit. J. Cancer 74: 2003- 2007, 1996. 
; and 

t 7651 ] Watanabe, H.; Carmi, P.; Hogan, V.; Raz, T.; Silletti, S.; 

Nabi, I. R.; Raz, A. : Purification of human tumor cell au- 
tocrine motility factor and molecular cloning of its recep- 
tor. J. Bio. 

[7652] Further studies establishing the function and utilities of 

AMFR are found in John Hopkins OMIM database record ID 
603243, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Autocrine motility 
factor receptor (AMFR, Accession NP_620408.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
AMFR BINDING SITE is a target binding site found in the 3 x 
untranslated region of multiple transcripts of mRNA en- 
coded by AMFR, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of AMFR BINDING SITE, designated 
SEQ ID: 1001, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7653] Another function of GAM63 is therefore inhibition of Au- 
tocrine motility factor receptor (AMFR, Accession 
NP_620408.1), a gene which acts to stimulate migration 



of fibrosarcoma cells and therefore may be associated 
with Tumors. Accordingly, utilities of GAM63 include di- 
agnosis, prevention and treatment of Tumors, and of 
other diseases and clinical conditions associated with 
AMFR. 

[7654] The function of AMFR has been established by previous 
studies. Autocrine motility factor (AMF; 172400) is a pro- 
tein secreted by tumor cells that stimulates tumor motil- 
ity. Its receptor is a 78- kD glycoprotein (gp78). Watanabe 
et al. (1991) cloned the AMFR cDNA. The gene encodes a 
323- amino acid polypeptide that has a single transmem- 
brane domain and several putative glycosylation sites. The 
protein sequence has some homology to human tumor 
protein p53 (OMIM Ref. No. 191170). Hirono et al. (1996) 
used immunohistochemistry to examine the expression of 
AMFR in gastric cancer specimens. The level of expression 
was associated with the pathologic stage and grade of tu- 
mor penetration. Positive AMFR expression was signifi- 
cantly associated with poor prognosis. 

[7655] 

[7656] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[7657] Hirono, Y.; Fushida, S.; Yonemura, Y.; Yamamoto, H.; 

Watanabe, H.; Raz, A. : Expression of autocrine motility 
factor receptor correlates with disease progression in hu- 
man gastric cancer. Brit. J. Cancer 74: 2003- 2007, 1996. 
; and 

[7658] watanabe, H.; Carmi, P.; Hogan, V.; Raz, T.; Silletti, S.; 

Nabi, I. R.; Raz, A. : Purification of human tumor cell au- 
tocrine motility factor and molecular cloning of its recep- 
tor. J. Bio. 

[7659] Further studies establishing the function and utilities of 

AMFR are found in John Hopkins OMIM database record ID 
603243, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Adaptor-related 
protein complex 1, beta 1 subunit (AP1B1, Accession 
NP_663782.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. AP1B1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by AP1B1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
AP1B1 BINDING SITE, designated SEQ ID:9898, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 



RNA, also designated SEQ ID:348. 

[7660] Another function of GAM63 is therefore inhibition of 
Adaptor-related protein complex 1, beta 1 subunit 
(AP1B1, Accession NP_663782.1), a gene which plays a 
role in protein sorting in the late- golgi/trans- golgi net- 
work (tgn) and/or endosomes and therefore may be asso- 
ciated with Tumorigenesis of meningiomas. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of Tumorigenesis of meningiomas, and of other 
diseases and clinical conditions associated with AP1B1. 

[7661] The function of AP1B1 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.2.Adaptor-related protein complex 1, beta 1 
subunit (AP1B1, Accession NP_001118.2) is another 
GAM63 target gene, herein designated TARGET GENE. 
AP1B1 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by AP1B1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of AP1B1 BINDING SITE, designated 
SEQ ID:9898, to the nucleotide sequence of GAM63 RNA, 



herein designated GAM RNA, also designated SEQ ID:348. 

[7662] Another function of GAM63 is therefore inhibition of 
Adaptor-related protein complex 1, beta 1 subunit 
(AP1B1, Accession NP_001118.2), a gene which plays a 
role in protein sorting in the late- golgi/trans- golgi net- 
work (tgn) and/or endosomes and therefore may be asso- 
ciated with Tumorigenesis of meningiomas. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of Tumorigenesis of meningiomas, and of other 
diseases and clinical conditions associated with AP1B1. 

[7663] The function of AP1B1 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.2.Apl gamma subunit binding protein 1 
(AP1GBP1, Accession NP.542118.1) is another GAM63 
target gene, herein designated TARGET GENE. AP1GBP1 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by AP1GBP1, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of AP1GBP1 BINDING SITE, designated 
SEQ ID:4092, to the nucleotide sequence of GAM63 RNA, 



herein designated GAM RNA, also designated SEQ ID:348. 

[7664] Another function of GAM63 is therefore inhibition of Apl 
gamma subunit binding protein 1 (AP1GBP1, Accession 
NP_542118.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AP1GBP1. 

[7665] Apolipoprotein I, 4 (APOL4, Accession NP.085 146.2) is 
another GAM63 target gene, herein designated TARGET 
GENE. APOL4 BINDING SITE is a target binding site found 
in the 5 X untranslated region of multiple transcripts of 
mRNA encoded by APOL4, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of APOL4 BINDING SITE, 
designated SEQ ID:9016, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7666] Another function of GAM63 is therefore inhibition of 

Apolipoprotein I, 4 (APOL4, Accession NP_085 146.2) . Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with APOL4. 

[7667] Apolipoprotein I, 4 (APOL4, Accession NP_663694.1) is 



another GAM63 target gene, herein designated TARGET 
GENE. APOL4 BINDING SITE is a target binding site found 
in the 5 X untranslated region of multiple transcripts of 
mRNA encoded by APOL4, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of APOL4 BINDING SITE, 
designated SEQ ID:9016, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7668] Another function of GAM63 is therefore inhibition of 

Apolipoprotein I, 4 (APOL4, Accession NP.663694.1) . Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with APOL4. 

[7669] Ash2 (absent, small, or homeotic)-like (drosophila) 

(ASH2L, Accession NP_004665.1) is another GAM63 target 
gene, herein designated TARGET GENE. ASH2L BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ASH2L, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ASH2L BIND- 



ING SITE, designated SEQ ID:4049, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7670] Another function of GAM63 is therefore inhibition of Ash2 
(absent, small, or homeotic)-like (drosophila) (ASH2L, Ac- 
cession NP_004665.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ASH2L 

[7671] Atpase, h + /k+ transporting, nongastric, alpha polypep- 
tide (ATP 12 A, Accession NP.001667.2) is another GAM63 
target gene, herein designated TARGET GENE. ATP12A 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by ATP12A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ATP12A BINDING SITE, designated SEQ ID:6304, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[7672] Another function of GAM63 is therefore inhibition of At- 
pase, h + /k+ transporting, nongastric, alpha polypeptide 
(ATP 12 A, Accession NP_001667.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with ATP12A. 

[7673] Aut-like 2, cysteine endopeptidase (s. cerevisiae) (AUTL2, 
Accession NP_443 168.2) is another GAM63 target gene, 
herein designated TARGET GENE. AUTL2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by AUTL2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
AUTL2 BINDING SITE, designated SEQ ID:914, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[7674] Another function of GAM63 is therefore inhibition of Aut- 
like 2, cysteine endopeptidase (s. cerevisiae) (AUTL2, Ac- 
cession NP_443 168.2) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with AUTL2. 

[7675] Aut-like 2, cysteine endopeptidase (s. cerevisiae) (AUTL2, 
Accession NP_840055.1) is another GAM63 target gene, 
herein designated TARGET GENE. AUTL2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by AUTL2, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
AUTL2 BINDING SITE, designated SEQ ID:914, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[7676] Another function of GAM63 is therefore inhibition of Aut- 
like 2, cysteine endopeptidase (s. cerevisiae) (AUTL2, Ac- 
cession NP_840055.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with AUTL2. 

[7677] Aut-like 2, cysteine endopeptidase (s. cerevisiae) (AUTL2, 
Accession NP_840054.1) is another GAM63 target gene, 
herein designated TARGET GENE. AUTL2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by AUTL2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
AUTL2 BINDING SITE, designated SEQ ID:914, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[7678] Another function of GAM63 is therefore inhibition of Aut- 
like 2, cysteine endopeptidase (s. cerevisiae) (AUTL2, Ac- 



cession NP_840054.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with AUTL2. 
[7679] Bagpipe homeobox homolog 1 (drosophila) (BAPX1, Ac- 
cession NP_001180.1) is another GAM63 target gene, 
herein designated TARGET GENE. BAPX1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by BAPX1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of BAPX1 BINDING SITE, 
designated SEQ ID: 17409, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7680] Another function of GAM63 is therefore inhibition of Bag- 
pipe homeobox homolog 1 (drosophila) (BAPX1, Accession 
NP_001180.1), a gene which regulates gene expression, 
morphogenesis, and differentiation and therefore may be 
associated with Ellis- van creveld syndrome. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of Ellis- van creveld syndrome, and of other 
diseases and clinical conditions associated with BAPX1. 

[7681] The function of BAPX1 has been established by previous 



studies. Yoshiura and Murray (1997) reported the se- 
quence of the human homolog of BAPX1 and localized it 
to human 4pl6.1 by linkage mapping on CEPH families 
with polymorphic markers identified from the genomic 
sequence near the gene. They suggested the human 
BAPX1 gene as a candidate gene for disorders of skeletal 
development that map to 4pl6.1, such as Ellis- van Crev- 
eld syndrome (OMIM Ref. No. 225500). Tribioli and Lufkin 
(1997) cloned the BAPX1 gene by screening a human ge- 
nomic placenta library with a genomic fragment of the 
mouse gene. The predicted 333- amino acid sequence of 
the human gene product had 85% overall identity to the 
product of the murine gene, with 100% identity in the 
homeodomain. By fluorescence in situ hybridization, they 
mapped the BAPX1 gene to 4pl6.1 in a region of syntenic 
homology with mouse chromosome 5 where the mouse 
gene had been mapped. RT- PCR analysis demonstrated 
that BAPX1 is expressed in embryonic tissues, particularly 
the limb, and at a lower level in an embryonic lung cell 
line. RNA in situ hybridization showed that BAPX1 is pre- 
dominantly expressed in mesenchymal condensations of 
the fetal limb and axial skeleton, and in lateral plate 
mesoderm giving rise to visceral muscle. Tribioli et al. 



(1997) showed that expression of Bapxl is first detectable 
in embryos just before axis rotation in lateral plate meso- 
derm (splanchnic mesoderm) adjacent to the endodermal 
lining of the prospective gut, and in the most newly 
formed somites in the region corresponding to the 
presclerotome, the precursor of the vertebrae. Thus, 
Bapxl is one of the earliest developmental markers for the 
sclerotome portion of the somite and the gut mesentery. 
Bapxl continues to be expressed well into organogenesis 
in lateral plate mesoderm surrounding the mid- and 
hindgut, and in essentially all cartilaginous condensations 
that will subsequently undergo endochondral bone forma- 
tion. 

[7682] 

[7683] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7684] Yoshiura, K.- I.; Murray, J. C. : Sequence and chromosomal 
assignment of human BAPX1, a bagpipe- related gene, to 
4pl6.1: a candidate gene for skeletal dysplasia. Genomics 
45: 425- 428, 1997. ; and 

[7685] Tribioli, C; Frasch, M.; Lufkin, T. : Bapxl: an evolutionary 
conserved homologue of the Drosophila bagpipe home- 



obox gene is expressed in splanchnic mesoderm and the 
embryonic skeleton. 

[7686] Further studies establishing the function and utilities of 
BAPX1 are found in John Hopkins OMIM database record 
ID 602183, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Hla-b associ- 
ated transcript 8 (BAT8, Accession NP_006700.2) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. BAT8 BINDING SITE1 and BAT8 BINDING SITE2 are 
target binding sites found in untranslated regions of mul- 
tiple transcripts of mRNA encoded by BAT8, correspond- 
ing to target binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of BAT8 
BINDING SITE1 and BAT8 BINDING SITE2, designated SEQ 
ID:16535 and SEQ ID:17987 respectively, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[7687] Another function of GAM63 is therefore inhibition of Hla- 
b associated transcript 8 (BAT8, Accession NP_006700.2) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BAT8. 



[7688] Hla-b associated transcript 8 (BAT8, Accession 

NP_006700.2) is another GAM 6 3 target gene, herein des- 
ignated TARGET GENE. BAT8 BINDING SITE1 and BAT8 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
BAT8, corresponding to target binding sites such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of BAT8 BINDING SITE1 and BAT8 BINDING SITE2, 
designated SEQ ID:17987 and SEQ ID:16535 respectively, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[7689] Another function of GAM63 is therefore inhibition of Hla- 
b associated transcript 8 (BAT8, Accession NP_006700.2) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BAT8. 

[7690] Bromodomain adjacent to zinc finger domain, 2a (BAZ2A, 
Accession NP_038477.1) is another GAM63 target gene, 
herein designated TARGET GENE. BAZ2A BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by BAZ2A, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of BAZ2A BINDING SITE, 
designated SEQ ID:2148, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7691] Another function of GAM63 is therefore inhibition of Bro- 
modomain adjacent to zinc finger domain, 2a (BAZ2A, Ac- 
cession NP_038477.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BAZ2A. 

[7692] BLAME (Accession NP_064510.1) is another GAM63 target 
gene, herein designated TARGET GENE. BLAME BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by BLAME, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of BLAME BIND- 
ING SITE, designated SEQ ID:10762, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7693] Another function of GAM63 is therefore inhibition of 

BLAME (Accession NP_064510.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with BLAME. 

[7694] BMF (Accession NP_277038.1) is another GAM63 target 

gene, herein designated TARGET GENE. BMF BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by BMF, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BMF BINDING 
SITE, designated SEQ ID: 13024, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7695] Another function of GAM63 is therefore inhibition of BMF 
(Accession NP_277038.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BMF. 

[7696] B 0ne morphogenetic protein 1 (BMP1, Accession 

NP_001190.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. BMP1 BINDING SITE1 and BMP1 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
BMP1, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of BMP1 BINDING SITE1 and BMP1 
BINDING SITE2, designated SEQ ID: 10746 and SEQ 
ID: 10746 respectively, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7697] Another function of GAM63 is therefore inhibition of Bone 
morphogenetic protein 1 (BMP1, Accession NP_001190.1), 
a gene which cleaves procollagens leading to formation of 
extracellular matrix. Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with BMP1. 

[7698] The function of BMP1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM51.1.Bone morphogenetic protein 1 (BMP1, Acces- 
sion NP_006122.1) is another GAM63 target gene, herein 
designated TARGET GENE. BMP1 BINDING SITE1 and BMP1 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
BMP1, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of BMP1 BINDING SITE1 and BMP1 



BINDING SITE2, designated SEQ ID:16512 and SEQ ID:2992 
respectively, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7699] Another function of GAM63 is therefore inhibition of Bone 
morphogenetic protein 1 (BMP1, Accession NP_006122.1), 
a gene which cleaves procollagens leading to formation of 
extracellular matrix. Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with BMP1. 

[7700] The function of BMP1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM51.1.C10orf5 (Accession NP_848931.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
C10orf5 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by C10orf5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of C10orf5 BINDING SITE, desig- 
nated SEQ ID: 19283, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 



[7701] Another function of GAM63 is therefore inhibition of 

C10orf5 (Accession NP_848931.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C10orf5. 

t 7702 ] Chromosome 14 open reading frame 1 (C14orfl, Acces- 
sion NP_009107.1) is another GAM63 target gene, herein 
designated TARGET GENE. C14orfl BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by C14orfl, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C14orfl BIND- 
ING SITE, designated SEQ ID:8879, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7703] Another function of GAM63 is therefore inhibition of 

Chromosome 14 open reading frame 1 (C14orfl, Acces- 
sion NP_009107.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C14orfl. 

t 77 04] C14orfl02 (Accession NP_060440.1) is another GAM63 
target gene, herein designated TARGET GENE. C14orfl02 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by C14orfl02, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orfl02 BINDING SITE, designated SEQ ID:9576, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[7705] Another function of GAM63 is therefore inhibition of 

C14orfl02 (Accession NP_060440.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
C14orfl02. 

P706] G14orfl32 (Accession NP.064600.1) is another GAM63 
target gene, herein designated TARGET GENE. C14orfl32 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by C14orfl32, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orfl32 BINDING SITE, designated SEQ ID:8516, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[7707] Another function of GAM63 is therefore inhibition of 



C14orfl32 (Accession NP_064600.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
C14orfl32. 

[7708] Chromosome 16 open reading frame 7 (C16orf7, Acces- 
sion NP_004904.1) is another GAM63 target gene, herein 
designated TARGET GENE. C16orf7 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by C16orf7, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C16orf7 BIND- 
ING SITE, designated SEQ ID:5690, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7709] Another function of GAM63 is therefore inhibition of 

Chromosome 16 open reading frame 7 (C16orf7, Acces- 
sion NP_004904.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C16orf7. 

t 771 °] Chromosome 1 open reading frame 21 (Clorf21, Acces- 
sion NP_110433.1) is another GAM63 target gene, herein 
designated TARGET GENE. Clorf21 BINDING SITE is a tar- 



get binding site found in the 3^ untranslated region of 
mRNA encoded by Clorf21, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of Clorf21 BIND- 
ING SITE, designated SEQ ID:13283, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

t 771 1 ] Another function of GAM63 is therefore inhibition of 

Chromosome 1 open reading frame 21 (Clorf21, Acces- 
sion NP_110433.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorf21. 

t 7712 ] Chromosome 1 open reading frame 24 (Clorf24, Acces- 
sion NP_443 198.1) is another GAM63 target gene, herein 
designated TARGET GENE. Clorf24 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by Clorf24, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
Clorf24 BINDING SITE, designated SEQ ID:17211, to the 
nucleotide sequence of GAM63 RNA, herein designated 



GAM RNA, also designated SEQ ID:348. 

[7713] Another function of GAM63 is therefore inhibition of 

Chromosome 1 open reading frame 24 (Clorf24, Acces- 
sion NP_443 198.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorf24. 

t 7714 ] Chromosome 1 open reading frame 6 (Clorf6, Accession 
NP_064516.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. Clorf6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by Clorf6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of Clorf6 BINDING SITE, designated 
SEQ ID: 1257, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7715] Another function of GAM63 is therefore inhibition of 

Chromosome 1 open reading frame 6 (Clorf6, Accession 
NP_064516.1), a gene which may link ataxin- 1 with the 
chaperone and ubiquitin/proteasome pathways . Accord- 
ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with Clorf6. 



[7716] The function of Clorf6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. Complement component 1, q subcomponent, 
receptor 1 (C1QR1, Accession NP_036204.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
C1QR1 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by C1QR1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of C1QR1 BINDING SITE, designated SEQ ID:7246, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

t 7717 ] Another function of GAM63 is therefore inhibition of 

Complement component 1, q subcomponent, receptor 1 
(C1QR1, Accession NP.036204.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C1QR1. 

t 771 8] Complement component 2 (C2, Accession NP_000054.2) 
is another GAM63 target gene, herein designated TARGET 
GENE. C2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by C2, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of C2 BINDING SITE, designated SEQ ID:540, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[7719] Another function of GAM63 is therefore inhibition of 

Complement component 2 (C2, Accession NP_000054.2) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with C2. 

[7720] Chromosome 20 open reading frame 116 (C20orfll6, Ac- 
cession NP_076424.1) is another GAM63 target gene, 
herein designated TARGET GENE. C20orfll6 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C20orfll6, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfll6 
BINDING SITE, designated SEQ ID:13238, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[7721] Another function of GAM63 is therefore inhibition of 



Chromosome 20 open reading frame 116 (C20orfll6, Ac- 
cession NP_076424.1) .Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfll6. 

[7722] Chromosome 20 open reading frame 140 (C20orfl40, Ac- 
cession NP_653229.1) is another GAM63 target gene, 
herein designated TARGET GENE. C20orfl40 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by C20orfl40, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl40 
BINDING SITE, designated SEQ ID:1272, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[7723] Another function of GAM63 is therefore inhibition of 

Chromosome 20 open reading frame 140 (C20orfl40, Ac- 
cession NP_653229.1) .Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl40. 

[7724] Chromosome 20 open reading frame 169 (C20orfl69, Ac- 
cession NP_291020.1) is another GAM63 target gene, 
herein designated TARGET GENE. C20orfl69 BINDING SITE 



is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C20orfl69, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl69 
BINDING SITE, designated SEQ ID:15267, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[7725] Another function of GAM63 is therefore inhibition of 

Chromosome 20 open reading frame 169 (C20orfl69, Ac- 
cession NP_291020.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl69. 

[7726] Chromosome 20 open reading frame 98 (C20orf98, Ac- 
cession NP_079234.1) is another GAM63 target gene, 
herein designated TARGET GENE. C20orf98 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C20orf98, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orf98 
BINDING SITE, designated SEQ ID:15768, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 



also designated SEQ ID:348. 

[7727] Another function of GAM63 is therefore inhibition of 

Chromosome 20 open reading frame 98 (C20orf98, Ac- 
cession NP_079234.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orf98. 

[7728] Chromosome 21 open reading frame 93 (C21orf93, Ac- 
cession NP_660162.1) is another GAM63 target gene, 
herein designated TARGET GENE. C21orf93 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C21orf93, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C21orf93 
BINDING SITE, designated SEQ ID:20078, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[7729] Another function of GAM63 is therefore inhibition of 

Chromosome 21 open reading frame 93 (C21orf93, Ac- 
cession NP_660162.1) .Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C21orf93. 

[7730] Chromosome 22 open reading frame 5 (C22orf5, Acces- 



sion NP_036396.1) is another GAM63 target gene, herein 
designated TARGET GENE. C22orf5 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by C22orf5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C22orf5 BIND- 
ING SITE, designated SEQ ID:4323, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7731] Another function of GAM63 is therefore inhibition of 

Chromosome 22 open reading frame 5 (C22orf5, Acces- 
sion NP.036396.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C22orf5. 

[7732] Complement component 3 (C3, Accession NP_000055.1) 
is another GAM63 target gene, herein designated TARGET 
GENE. C3 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by C3, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of C3 BINDING SITE, designated SEQ ID:3699, to the nu- 



cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[7733] Another function of GAM63 is therefore inhibition of 

Complement component 3 (C3, Accession NP_000055.1) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with C3. 

F734] C3F (Accession NP.005759.2) is another GAM63 target 

gene, herein designated TARGET GENE. C3F BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C3F, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C3F BINDING 
SITE, designated SEQ ID: 15076, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7735] Another function of GAM63 is therefore inhibition of C3F 
(Accession NP.005759.2) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C3F. 

[7736] C6orfl36 (Accession NP_659466.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. C6orfl36 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by C6orfl36, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C6orfl36 BINDING SITE, designated SEQ ID:7531, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[7737] Another function of GAM63 is therefore inhibition of 

C6orfl36 (Accession NP_659466.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C6orfl36. 

P738] C6orf67 (Accession NP_060717.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. C6orf67 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by C6orf67, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of C6orf67 
BINDING SITE, designated SEQ ID:5174, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[7739] Another function of GAM63 is therefore inhibition of 



C6orf67 (Accession NP_060717.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C6orf67. 

t 774 0] CAB2 (Accession NP_2 19487.2) is another GAM63 target 
gene, herein designated TARGET GENE. CAB2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CAB2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CAB2 BIND- 
ING SITE, designated SEQ ID:12488, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7741] Another function of GAM63 is therefore inhibition of CAB2 
(Accession NP_2 19487.2) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CAB2. 

[7742] Calcium channel, voltage-dependent, gamma subunit 6 

(CACNG6, Accession NP_665814.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. CACNG6 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by CACNG6, corresponding to a target binding site such 



as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CACNG6 BINDING SITE, designated 
SEQ ID: 11907, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 
[7743] Another function of GAM63 is therefore inhibition of Cal- 
cium channel, voltage-dependent, gamma subunit 6 
(CACNG6, Accession NP_665814.1), a gene which plays a 
role in excitation- contraction coupling. Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CACNG6. 

[7744] The function of CACNG6 has been established by previous 
studies. Voltage- dependent calcium channels couple 
membrane depolarization in a number of cellular pro- 
cesses. These activities are regulated by distinct channels 
composed of the pore- forming alpha- 1 (e.g., CACNA1D; 

114206) subunit and the modulatory beta (e.g., CACNB1; 

114207) , alpha- 2/delta (e.g., CACNA2D1; 114204), and 
gamma (e.g., CACNG1; 114209) subunits. By RT- PCR and 
genomic sequence analysis, Burgess et al. (2001) deter- 
mined that the CACNG6 gene, like CACNG7 and CACNG8, 
contains 4 exons. A potential splice variant lacking exon 3 



would eliminate 2 transmembrane domains. 

[7745] 

[7746] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7747] Burgess, D. L; Gefrides, L. A.; Foreman, P. J.; Noebels, J. L. 
: A cluster of three novel Ca(2+) channel gamma subunit 
genes on chromosome 19ql3.4: evolution and expression 
profile of the gamma subunit gene family. Genomics 71: 
339- 350, 2001. ; and 

[7748] chu, P.- J.; Robertson, H. M.; Best, P. M. : Calcium channel 
gamma subunits provide insights into the evolution of this 
gene family. Gene 280: 37- 48, 2001. 

[7749] Further studies establishing the function and utilities of 

CACNG6 are found in John Hopkins OMIM database record 
ID 606898, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Calcium chan- 
nel, voltage-dependent, gamma subunit 6 (CACNG6, Ac- 
cession NP_665813.1) is another GAM63 target gene, 
herein designated TARGET GENE. CACNG6 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by CACNG6, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CACNG6 BINDING SITE, designated SEQID:11907, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[7750] Another function of GAM63 is therefore inhibition of Cal- 
cium channel, voltage-dependent, gamma subunit 6 
(CACNG6, Accession NP_665813.1), a gene which plays a 
role in excitation- contraction coupling. Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CACNG6. 

[7751] The function of CACNG6 has been established by previous 
studies. Voltage- dependent calcium channels couple 
membrane depolarization in a number of cellular pro- 
cesses. These activities are regulated by distinct channels 
composed of the pore- forming alpha- 1 (e.g., CACNA1D; 

114206) subunit and the modulatory beta (e.g., CACNB1; 

114207) , alpha- 2/delta (e.g., CACNA2D1; 114204), and 
gamma (e.g., CACNG1; 114209) subunits. By RT- PCR and 
genomic sequence analysis, Burgess et al. (2001) deter- 
mined that the CACNG6 gene, like CACNG7 and CACNG8, 
contains 4 exons. A potential splice variant lacking exon 3 



would eliminate 2 transmembrane domains. 

[7752] 

[7753] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7754] Burgess, D. L; Gefrides, L. A.; Foreman, P. J.; Noebels, J. L. 
: A cluster of three novel Ca(2+) channel gamma subunit 
genes on chromosome 19ql3.4: evolution and expression 
profile of the gamma subunit gene family. Genomics 71: 
339- 350, 2001. ; and 

[7755] chu, P.- J.; Robertson, H. M.; Best, P. M. : Calcium channel 
gamma subunits provide insights into the evolution of this 
gene family. Gene 280: 37- 48, 2001. 

[7756] Further studies establishing the function and utilities of 

CACNG6 are found in John Hopkins OMIM database record 
ID 606898, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Calcium chan- 
nel, voltage-dependent, gamma subunit 6 (CACNG6, Ac- 
cession NP_114103.2) is another GAM63 target gene, 
herein designated TARGET GENE. CACNG6 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by CACNG6, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CACNG6 BINDING SITE, designated SEQID:11907, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[7757] Another function of GAM63 is therefore inhibition of Cal- 
cium channel, voltage-dependent, gamma subunit 6 
(CACNG6, Accession NP_114103.2), a gene which plays a 
role in excitation- contraction coupling. Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CACNG6. 

[7758] The function of CACNG6 has been established by previous 
studies. Voltage- dependent calcium channels couple 
membrane depolarization in a number of cellular pro- 
cesses. These activities are regulated by distinct channels 
composed of the pore- forming alpha- 1 (e.g., CACNA1D; 

114206) subunit and the modulatory beta (e.g., CACNB1; 

114207) , alpha- 2/delta (e.g., CACNA2D1; 114204), and 
gamma (e.g., CACNG1; 114209) subunits. By RT- PCR and 
genomic sequence analysis, Burgess et al. (2001) deter- 
mined that the CACNG6 gene, like CACNG7 and CACNG8, 
contains 4 exons. A potential splice variant lacking exon 3 



would eliminate 2 transmembrane domains. 

[7759] 

[7760] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7761] Burgess, D. L; Gefrides, L. A.; Foreman, P. J.; Noebels, J. L. 
: A cluster of three novel Ca(2+) channel gamma subunit 
genes on chromosome 19ql3.4: evolution and expression 
profile of the gamma subunit gene family. Genomics 71: 
339- 350, 2001. ; and 

t 7762 ] Chu, P.- J.; Robertson, H. M.; Best, P. M. : Calcium channel 
gamma subunits provide insights into the evolution of this 
gene family. Gene 280: 37- 48, 2001. 

[7763] Further studies establishing the function and utilities of 

CACNG6 are found in John Hopkins OMIM database record 
ID 606898, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Calcium/calmodulin-dependent protein kinase ki- 
nase 1, alpha (CAMKK1, Accession NP_115670.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. CAMKK1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by CAMKK1, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CAMKK1 BIND- 
ING SITE, designated SEQ ID:5691, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 
[7764] Another function of GAM63 is therefore inhibition of Cal- 
cium/calmodulin-dependent protein kinase kinase 1, al- 
pha (CAMKK1, Accession NP_115670.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CAMKK1. 

t 7765 ] Calcium/calmodulin-dependent protein kinase kinase 1, 
alpha (CAMKK1, Accession NP.757343.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
CAMKK1 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CAMKK1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CAMKK1 BINDING SITE, des- 
ignated SEQ ID:5691, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 



SEQID:348. 

[7766] Another function of GAM63 is therefore inhibition of Cal- 
cium/calmodulin-dependent protein kinase kinase 1, al- 
pha (CAMKK1, Accession NP.757343.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CAMKK1. 

t 7767 ] Calcium/calmodulin-dependent protein kinase kinase 2, 
beta (CAMKK2, Accession NP_757365.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
CAMKK2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CAMKK2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CAMKK2 BINDING SITE, des- 
ignated SEQ ID:14352, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7768] Another function of GAM63 is therefore inhibition of Cal- 
cium/calmodulin-dependent protein kinase kinase 2, beta 
(CAMKK2, Accession NP_757365.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with CAMKK2. 
[7769] Calcium/calmodulin-dependent protein kinase kinase 2, 
beta (CAMKK2, Accession NP_006540.3) is another 
GAM63 target gene, herein designated TARGET GENE. 
CAMKK2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CAMKK2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CAMKK2 BINDING SITE, des- 
ignated SEQ ID:14352, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7770] Another function of GAM63 is therefore inhibition of Cal- 
cium/calmodulin-dependent protein kinase kinase 2, beta 
(CAMKK2, Accession NP_006540.3) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAMKK2. 

t 7771 ] Calcium/calmodulin-dependent protein kinase kinase 2, 
beta (CAMKK2, Accession NP_757380.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
CAMKK2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 



encoded by CAMKK2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CAMKK2 BINDING SITE, des- 
ignated SEQ ID:14352, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7772] Another function of GAM63 is therefore inhibition of Cal- 
cium/calmodulin-dependent protein kinase kinase 2, beta 
(CAMKK2, Accession NP.757380.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAMKK2. 

t 7773 ] Calcium/calmodulin-dependent protein kinase kinase 2, 
beta (CAMKK2, Accession NP.705719.2) is another 
GAM63 target gene, herein designated TARGET GENE. 
CAMKK2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CAMKK2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CAMKK2 BINDING SITE, des- 
ignated SEQ ID:14352, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 



SEQID:348. 

[7774] Another function of GAM63 is therefore inhibition of Cal- 
cium/calmodulin-dependent protein kinase kinase 2, beta 
(CAMKK2, Accession NP.705719.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAMKK2. 

t 7775 ] Calcium/calmodulin-dependent protein kinase kinase 2, 
beta (CAMKK2, Accession NP_705720.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
CAMKK2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CAMKK2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CAMKK2 BINDING SITE, des- 
ignated SEQ ID:14352, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7776] Another function of GAM63 is therefore inhibition of Cal- 
cium/calmodulin-dependent protein kinase kinase 2, beta 
(CAMKK2, Accession NP_705720.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAMKK2. 



t 7777 ] CAP350 (Accession NP.055625.2) is another GAM63 tar- 
get gene, herein designated TARGET GENE. CAP350 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by CAP350, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CAP350 
BINDING SITE, designated SEQ ID:19295, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[7778] Another function of GAM63 is therefore inhibition of 

CAP350 (Accession NP.055625.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAP350. 

t 777 9] Core-binding factor, runt domain, alpha subunit 2; 

translocated to, 2 (CBFA2T2, Accession NP_787060.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. CBFA2T2 BINDING SITE is a target binding site 
found in the 3^ untranslated region of multiple transcripts 
of mRNA encoded by CBFA2T2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CBFA2T2 BIND- 



ING SITE, designated SEQ ID:9720, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 
[7780] Another function of GAM63 is therefore inhibition of 
Core-binding factor, runt domain, alpha subunit 2; 
translocated to, 2 (CBFA2T2, Accession NP_787060.1), a 
gene which is a putative transcription factor. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CBFA2T2. 

[7781] The function of CBFA2T2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.1. Core-binding factor, runt domain, alpha sub- 
unit 2; translocated to, 2 (CBFA2T2, Accession 
NP_005084.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. CBFA2T2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CBFA2T2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CBFA2T2 BINDING SITE, designated SEQ ID:9720, to the 



nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[7782] Another function of GAM63 is therefore inhibition of 
Core-binding factor, runt domain, alpha subunit 2; 
translocated to, 2 (CBFA2T2, Accession NP_005084.1), a 
gene which is a putative transcription factor. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CBFA2T2. 

[7783] The function of CBFA2T2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.1.Chromobox homolog 7 (CBX7, Accession 
NP_783640.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. CBX7 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CBX7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CBX7 BINDING SITE, designated 
SEQ ID:8537, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7784] Another function of GAM63 is therefore inhibition of 



Chromobox homolog 7 (CBX7, Accession NP_783640.1) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CBX7. 

F785] cyclin h (CCNH, Accession NP_001230.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
CCNH BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by CCNH, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CCNH BINDING SITE, designated SEQ ID:13215, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[7786] Another function of GAM63 is therefore inhibition of Cy- 
clin h (CCNH, Accession NP_001230.1), a gene which 
phosphorylates and thus activates certain cyclin- depen- 
dent protein kinases in the regulation of cell cycle pro- 
gression. Accordingly, utilities of GAM63 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with CCNH. 

[7787] The function of CCNH has been established by previous 
studies. The cdk- activating kinase (CAK) is a multi- sub- 



unit protein which phosphorylates and thus activates cer- 
tain cyclin- dependent protein kinases in the regulation of 
cell cycle progression. Fisher and Morgan (1994) purified 
mammalian CAK and found that it was composed of 2 
major polypeptides, a 37- kD cyclin termed cyclin H and a 
42- kD cyclin- dependent kinase (CDK7; 601955). Fisher 
and Morgan (1994) cloned the cyclin H gene encoding a 
323- amino acid polypeptide homologous to STK1 (CDK7) 
and Xenopus M015, a cell cycle- associated kinase. The 
authors reported that a reconstituted cyclin H/CDK7 com- 
plex was able to phosphorylate CDK2 (OMIM Ref. No. 
116953) and CDC2 (OMIM Ref. No. 116940) in vitro. 
Mammalian CDK8 (OMIM Ref. No. 603184) and cyclin C 
(OMIM Ref. No. 123838) are components of the RNA poly- 
merase II holoenzyme complex, where they function as a 
protein kinase that phosphorylates the C- terminal do- 
main of the largest subunit of RNA polymerase II. The 
CDK8/cyclin C protein complex is also found in a number 
of mammalian 'Mediator'- like protein complexes, which 
repress activated transcription independently of the C- 
terminal domain in vitro. Akoulitchev et al. (2000) demon- 
strated that CDK8/cyclin C can regulate transcription by 
targeting the CDK7/cyclin H subunits of TFIIH. CDK8 



phosphorylates mammalian cyclin H at serine 5 and serine 
304 both in vitro and in vivo, in the vicinity of its func- 
tionally unique N- and C- terminal alpha- helical do- 
mains. This phosphorylation represses both the ability of 
TFIIH to activate transcription and its C- terminal kinase 
activity. In addition, mimicking CDK8 phosphorylation of 
cyclin H in vivo has a dominant- negative effect on cell 
growth. Akoulitchev et al. (2000) concluded that their re- 
sults linked the Mediator complex and the basal tran- 
scription machinery by a regulatory pathway involving 2 
cyclin- dependent kinases. This pathway appears to be 
unique to higher organisms. 

[7788] 

[7789] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7790] Fisher, R. P.; Morgan, D. O. : A novel cyclin associates with 
M015/CDK7 to form the CDK- activating kinase. Cell 78: 
713- 724, 1994. ; and 

[7791] Akoulitchev, S.; Chuikov, S.; Reinberg, D. : TFIIH is nega- 
tively regulated by cdk8- containing mediator complexes. 
Nature 407: 102- 106, 2000. 

[7792] Further studies establishing the function and utilities of 



CCNH are found in John Hopkins OMIM database record ID 
601953, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Chemokine (c-c mo- 
tif) receptor 7 (CCR7, Accession NP_001829.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
CCR7 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by CCR7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CCR7 BINDING SITE, designated SEQ ID: 19038, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 
[7793] Another function of GAM63 is therefore inhibition of 
Chemokine (c-c motif) receptor 7 (CCR7, Accession 
NP_001829.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CCR7. 
Gd2-associated protein (CD2AP, Accession NP_036252.1) 
is another GAM63 target gene, herein designated TARGET 
GENE. CD2AP BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
CD2AP, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CD2AP BINDING SITE, designated 
SEQ ID: 12070, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7795] Another function of GAM63 is therefore inhibition of 

Cd2-associated protein (CD2AP, Accession NP_036252.1), 
a gene which binds CAS ligand and may therefor involves 
in its growth regulatory pathway. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CD2AP. 

[7796] The function of CD2AP has been established by previous 
studies. P130(Cas) (OMIM Ref. No. 602941) is a docking 
protein that is tyrosine- phosphorylated in response to a 
variety of extracellular stimuli, such as growth factors, 
cell- cell interaction, and cell- matrix interaction, and ap- 
pears to play a critical role in the integrin- linked forma- 
tion of focal complexes. To understand the growth regu- 
latory pathway of pl30(Cas), Kirsch et al. (1999) used the 
yeast 2- hybrid system to search for interacting 
molecules. They identified a human protein, which they 
called CMS for pl30(Cas) ligand with multiple SH3 do- 
mains, as a direct binding protein of pl30(Cas). CMS is a 



multifunctional adapter- type molecule, which is localized 
in the cytoplasm, membrane ruffles, and leading edges of 
cells. Its structure and colocalization with F- actin (see 
OMIM Ref. No. 102610) and pl30(Cas) suggested a func- 
tion as a scaffolding protein involved in the dynamic reg- 
ulation of the actin cytoskeleton. The cDNA corresponding 
to CMS encodes a protein of 639 amino acids with a de- 
duced molecular mass of approximately 70 kD. Amino 
acid analysis revealed that CMS contains in its N terminus 
3 SH3 domains followed by a proline- rich region contain- 
ing binding sites for SH3 domains. Putative actin- binding 
sites and a coiled- coil domain are located at the C termi- 
nus of the protein, which also contains a putative leucine 
zipper motif. CMS mRNA is ubiquitously expressed in 
adult and fetal human tissues as an approximately 5.4- 
kb transcript, as detected by Northern blot analysis. CMS 
induces vesicle formation and colocalizes with pl30(Cas) 
and F- actin to membrane ruffles. It also associates with 
and is phosphorylated by tyrosine kinases. Kirsch et al. 
(1999) demonstrated that CMS is able to homodimerize 
through the coiled- coil domain located in its C terminus. 
There was no evidence for intermolecular or intramolecu- 
lar binding via the SH3 domains and PXXP binding. 



[7797] Animal model experiments lend further support to the 

function of CD2AP. Shih et al. (1999) generated mice lack- 
ing CD2AP by targeted disruption. In CD2AP- deficient 
mice, immune function was compromised, but the mice 
died from renal failure at 6 to 7 weeks of age. In the kid- 
ney, CD2AP was expressed primarily in glomerular epithe- 
lial cells. Knockout mice exhibited defects in epithelial cell 
foot processes, accompanied by mesangial cell hyperpla- 
sia and extracellular matrix deposition. CD2AP associated 
with nephrin (OMIM Ref. No. 602716), which is the pri- 
mary component of the slit diaphragm. This observation 
supports a role for CD2AP in this specialized cell junction. 

t 7798 ] It is appreciated that the abovementioned animal model 

for CD2AP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[7799] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7800] Kirsch, K. H.; Georgescu, M.- M.; Ishimaru, S.; Hanafusa, 
H. : CMS: an adapter molecule involved in cytoskeletal re- 
arrangements. Proc. Nat. Acad. Sci. 96: 6211- 6216, 
1999. ; and 



[7801] shih, N.- Y.; Li, J.; Karpitskii, V.; Nguyen, A.; Dustin, M. L; 
Kanagawa, O.; Miner, J. H.; Shaw, A. S. : Congenital 
nephrotic syndrome in mice lacking CD2- associated pro- 
tein. Science 2. 

[7802] Further studies establishing the function and utilities of 
CD2AP are found in John Hopkins OMIM database record 
ID 604241, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cd3 7 antigen 
(CD37, Accession NP_001765.1) is another GAM63 target 
gene, herein designated TARGET GENE. CD37 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CD37, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CD37 BIND- 
ING SITE, designated SEQ ID:19108, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7803] Another function of GAM63 is therefore inhibition of Cd37 
antigen (CD37, Accession NP_001765.1), a gene which is 
expressed on leukocytes and has been implicated in sig- 
nal transduction, cell- cell interactions, and cellular acti- 
vation and development. Accordingly, utilities of GAM63 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CD37. 
[7804] The function of CD37 has been established by previous 
studies. CD37 is a membrane protein of the tetraspanin 
superfamily, which includes CD9 (OMIM Ref. No. 143030), 
CD53 (OMIM Ref. No. 151525), CD81 (OMIM Ref. No. 
186845), and the R2 antigen (KAI1; 600623) among oth- 
ers. Many of these molecules are expressed on leukocytes 
and have been implicated in signal transduction, cell- cell 
interactions, and cellular activation and development. Vir- 
taneva et al. (1993) found that the CD37, CD53, and KAI1 
proteins have 4 hydrophobic membrane- spanning re- 
gions and a single major extracellular loop. Both N- and 
C- termini of the polypeptides are probably located in the 
cytoplasm. The 3 antigens appear to have a higher se- 
quence similarity (33%) to each other than to other mem- 
bers of the family. The CD37 antigen is strongly ex- 
pressed on the surface of B cells and only weakly on a 
subpopulation of T cells. The CD53 glycoprotein is a pan- 
leukocyte marker widely expressed on hemopoietic cells. 
The R2 antigen appears to be upregulated in activated T 
cells. By study of human/rodent somatic cell hybrids, Vir- 
taneva et al. (1993) demonstrated that these 3 similar 



antigens are encoded by genes on distinct chromosomes; 
CD37 mapped to 19pl3- ql3.4, CD53 to lp31- pl2, and 
R2 to llpl2. 

[7805] 

[7806] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

F807] Knobeloch, K.- P.; Wright, M. D.; Ochsenbein, A. F.; 

Liesenfeld, O.; Lohler, J.; Zinkernagel, R. M.; Horak, I.; 
Orinska, Z. : Targeted inactivation of the tetraspanin CD37 
impairs T- cell- dependent B- cell response under subop- 
timal costimulatory conditions. Molec. Cell. Biol. 20: 
5363- 5369, 2000. ; and 

[7808] Virtaneva, K. I.; Angelisova, P.; Baumruker, T.; Horejsi, V.; 
Nevanlinna, H.; Schroder, J. : The genes for CD37, CD53, 
and R2, all members of a novel gene family, are located 
on differ. 

[7809] Further studies establishing the function and utilities of 

CD37 are found in John Hopkins OMIM database record ID 
151523, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cd8 antigen, beta 
polypeptide 1 (p37) (CD8B1, Accession NP_742097.1) is 
another GAM63 target gene, herein designated TARGET 



GENE. CD8B1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by CD8B1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CD8B1 BINDING 
SITE, designated SEQ ID: 13025, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7810] Another function of GAM63 is therefore inhibition of Cd8 
antigen, beta polypeptide 1 (p37) (CD8B1, Accession 
NP.742097.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CD8B1. 

t 7811 ] Cd8 antigen, beta polypeptide 1 (p37) (CD8B1, Accession 
NP_004922.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. CD8B1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CD8B1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CD8B1 BINDING SITE, designated SEQ ID: 13025, to the 



nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[7812] Another function of GAM63 is therefore inhibition of Cd8 
antigen, beta polypeptide 1 (p37) (CD8B1, Accession 
NP_004922.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CD8B1. 

[7813] cell division cycle 42 (gtp binding protein, 25kda) 

(CDC42, Accession NP_001782.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. CDC42 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
CDC42, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CDC42 BINDING SITE, designated 
SEQ ID:5028, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7814] Another function of GAM63 is therefore inhibition of Cell 
division cycle 42 (gtp binding protein, 25kda) (CDC42, 
Accession NP_001782.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CDC42. 



t 7815 ] Cat eye syndrome chromosome region, candidate 1 

(CECR1, Accession NP_803 124.1) is another GAM63 target 
gene, herein designated TARGET GENE. CECR1 BINDING 
SITE1 and CECR1 BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by CECR1, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CECR1 BINDING SITE1 
and CECR1 BINDING SITE2, designated SEQ ID:8125 and 
SEQ ID:8928 respectively, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7816] Another function of GAM63 is therefore inhibition of Cat 
eye syndrome chromosome region, candidate 1 (CECR1, 
Accession NP_803124.1) .Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CECR1. 

t 7817 ] Cat eye syndrome chromosome region, candidate 1 

(CECR1, Accession NP_059120.2) is another GAM63 target 
gene, herein designated TARGET GENE. CECR1 BINDING 
SITE1 and CECR1 BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 



mRNA encoded by CECR1, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CECR1 BINDING SITE1 
and CECR1 BINDING SITE2, designated SEQ ID:8125 and 
SEQ ID:8928 respectively, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7818] Another function of GAM63 is therefore inhibition of Cat 
eye syndrome chromosome region, candidate 1 (CECR1, 
Accession NP.059120.2) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CECR1. 

t 7819 ] Cadherin, egf lag seven-pass g-type receptor 2 (flamingo 
homolog, drosophila) (CELSR2, Accession NP_001399.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. CELSR2 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by 
CELSR2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CELSR2 BINDING SITE, designated 
SEQ ID:2706, to the nucleotide sequence of GAM63 RNA, 



herein designated GAM RNA, also designated SEQ ID:348. 

[7820] Another function of GAM63 is therefore inhibition of Cad- 
herin, egf lag seven-pass g-type receptor 2 (flamingo ho- 
molog, drosophila) (CELSR2, Accession NP_001399.1), a 
gene which is a calcium dependent cell adhesion protein. 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CELSR2. 

[7821] The function of CELSR2 has been established by previous 
studies. The domain that characterizes epidermal growth 
factor (EGF; 131530) consists of approximately 50 amino 
acids with 3 disulfide bonds. EGF- like domains are be- 
lieved to play a critical role in a number of extracellular 
events, including cell adhesion and receptor- ligand inter- 
actions. Proteins with EGF- like domains often consist of 
more than 1,000 amino acids, have multiple copies of the 
EGF- like domain, and contain additional domains known 
to be involved in specific protein- protein interactions. To 
identify proteins containing EGF- like domains, Nakayama 
et al. (1998) searched a database of long cDNA sequences 
randomly selected from a human brain cDNA library for 
those that encode an EGF- like motif. They identified sev- 
eral partial cDNAs encoding novel proteins with EGF- like 



domains, such as EGFL2, which they named MEGF3. The 
predicted partial EGFL2 protein has at least 5 cadherin 
motifs, 6 EGF- like domains, 2 laminin G domains (see 
OMIM Ref. No. 601033), 7 transmembrane domains, and a 
cytoplasmic proline- rich sequence. Human EGFL2 ap- 
pears to have a domain structure identical to that of rat 
Megf2 (OMIM Ref. No. 604264), whose complete coding 
sequence was also isolated by the authors. Northern blot 
analysis detected rat Megf3 expression in several regions 
of the brain. 

[7822] 

[7823] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7824] Nagase, T.; Seki, N.; Ishikawa, K.; Ohira, M.; Kawarabayasi, 
Y.; Ohara, O.; Tanaka, A.; Kotani, H.; Miyajima, N.; No- 
mura, N. : Prediction of the coding sequences of unidenti- 
fied human genes. VI. The coding sequences of 80 new 
genes (KIAA0201- KIAA0280) deduced by analysis of 
cDNA clones from cell line KG- 1 and brain. DNA Res. 3: 
321- 329, 1996. ; and 

[7825] Nakayama, M.; Nakajima, D.; Nagase, T.; Nomura, N.; Seki, 
N.; Ohara, O. : Identification of high- molecular- weight 



proteins with multiple EGF- like motifs by motif- trap 
screening. Genomic. 

[7826] Further studies establishing the function and utilities of 
CELSR2 are found in John Hopkins OMIM database record 
ID 604265, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Centromere 
protein b, 80kda (CENPB, Accession NP_001801.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. CENPB BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by CENPB, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CENPB BINDING SITE, designated SEQ 
ID: 16636, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7827] Another function of GAM63 is therefore inhibition of Cen- 
tromere protein b, 80kda (CENPB, Accession 
NP_001801.1), a gene which is the major centromere 
antigen . Accordingly, utilities of GAM63 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with CENPB. 

[7828] The function of CENPB has been established by previous 



studies. The structure and function of the centromere re- 
gions of mitotic chromosomes have been of interest to 
cell biologists, geneticists and rheumatologists. Cell biol- 
ogists focus on the centromere as both the site of sister 
chromatid pairing and the site of mitotic spindle attach- 
ment. The latter site, the kinetochore, is a trilaminar 
plaque structure embedded in the chromatin at the sur- 
face of the chromosome, as visualized by electron mi- 
croscopy. Geneticists have been interested in centromeric 
sequences involved in the control of chromosomal segre- 
gation. Rheumatologists became interested in centromere 
structure when it was observed that centromere com- 
pounds are the target of autoimmune responses. Earn- 
shaw et al. (1987) isolated a series of overlapping DNA 
clones for about 95% of the mRNA that encodes the B cen- 
tromeric protein. Anticentromere antibodies recognize 3 
antigens: CENPA (17 kD; 117139), CENPB (80 kD), and 
CENPC (140 kD; 117141). CENPB is considered the major 
centromere antigen since antibody to it is consistently 
present at high titer in serum positive for anticentromere 
antibodies. The B protein is the product of a 2.9- kb 
mRNA that is encoded by a single locus. By optimizing the 
primer- annealing temperature in a rapid air cycling pro- 



cedure, Sugimoto et al. (1993) specifically amplified hu- 
man DNA sequences encoding CENPB and CENPC, without 
any detectable amplification of highly homologous rodent 
DNA sequences. Using a panel of rodent/human hybrid 
DNAs, the human CENPB and CENPC genes were mapped 
to chromosomes 20 and 12, respectively. By fluorescence 
in situ hybridization, Seki et al. (1994) assigned the CENPB 
gene to 20pl3. 

[7829] 

[7830] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7831] Earnshaw, W. C; Sullivan, K. F.; Machlin, P. S.; Cooke, C. 
A.; Kaiser, D. A.; Pollard, T. D.; Rothfield, N. F.; Cleveland, 
D. W. : Molecular cloning of cDNA for CENP- B, the major 
human centromere autoantigen. J. Cell Biol. 104: 817- 
829, 1987. ; and 

[7832] seki, N.; Saito, T.; Kitagawa, K.; Masumoto, H.; Okazaki, 
T.; Hori, T.- A. : Mapping of the human centromere pro- 
tein B gene (CENPB) to chromosome 20pl3 by fluores- 
cence in situ hybridizat. 

[7833] Further studies establishing the function and utilities of 
CENPB are found in John Hopkins OMIM database record 



ID 117140, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chromosome 
condensation 1 (CHC1, Accession NP_001260.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. CHC1 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by CHC1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CHC1 BINDING SITE, designated SEQID:16629, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[7834] Another function of GAM63 is therefore inhibition of 
Chromosome condensation 1 (CHC1, Accession 
NP_001260.1), a gene which is a regulator of chromosome 
condensation 1 and therefore may be associated with 
Crest syndrome. Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of Crest syndrome, 
and of other diseases and clinical conditions associated 
with CHC1. 

[7835] The function of CHC1 has been established by previous 
studies. Bischoff et al. (1990) demonstrated that RCC1 
protein is homologous to a 47- kD nuclear protein recog- 



nized by antikinetochore autoimmune sera from patients 
with CREST syndrome (OMIM Ref. No. 181750). By hy- 
bridization to DNA from sorted chromosomes, Ohtsubo et 
al. (1987) concluded that the gene, which they symbolized 
RCC1, is located on chromosome 1. By fluorescence in 
situ hybridization (FISH) using a suppression FISH method 
for elimination of repetitive sequences in the genomic 
clone, Nishimoto et al. (1994) mapped the CHC1 gene to 
lp36.1. They reported work of others indicating that the 
mouse counterpart maps to the distal region of chromo- 
some 4. 

[7836] 

[7837] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7838] Bischoff, F. R.; Maier, C; Tilz, C; Ponstingl, H. : A 47- kDa 
human nuclear protein recognized by antikinetochore au- 
toimmune sera is homologous with the protein encoded 
by RCC1, a gene implicated in onset of chromosome con- 
densation. Proc. Nat. Acad. Sci. 87: 8617- 8621, 1990. ; 
and 

[7839] Nemergut, M. E.; Mizzen, C. A.; Stukenberg, T.; Allis, C. 

D.; Macara, I. G. : Chromatin docking and exchange activ- 



ity enhancement of RCC1 by histones H2A and H2B. Sci- 
ence 292: 1540- 1543. 

[7840] Further studies establishing the function and utilities of 

CHC1 are found in John Hopkins OMIM database record ID 
179710, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Chromodomain heli- 
case dna binding protein 4 (CHD4, Accession 
NP_001264.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. CHD4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CHD4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CHD4 BINDING SITE, designated 
SEQ ID:6002, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7841] Another function of GAM63 is therefore inhibition of 

Chromodomain helicase dna binding protein 4 (CHD4, Ac- 
cession NP_001264.1), a gene which may regulate gene 
expression and chromatin structure and therefore may be 
associated with Dermatomyositis. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
Dermatomyositis, and of other diseases and clinical con- 



ditions associated with CHD4. 
[7842] The function of CHD4 has been established by previous 
studies. Approximately 20% of patients with dermato- 
myositis develop antibodies against nuclear antigens that 
are termed Mi2. Sera containing anti- Mi2 antibodies pre- 
cipitate several proteins, with 1 of the most abundant mi- 
grating as a 220- to 260- kD polypeptide on SDS- poly- 
acrylamide gels. By immunoscreening a HeLa cell cDNA 
expression library with sera from a patient with dermato- 
myositis, Seelig et al. (1995) isolated a full- length cDNA 
encoding CHD4, which they called Mi2- beta. Northern 
blot analysis of Hep- 2 cell RNA detected an approxi- 
mately 6.8- kb Mi2- beta transcript. The deduced 1,912- 
amino acid protein has a calculated molecular mass of 
218 kD. Native Mi2- beta from Hep- 2 cells has a molecu- 
lar mass of 235 kD by SDS- PACE. Searches of sequence 
databases indicated that Mi2- beta belongs to the 
SNF2/RAD54 family of nuclear helicases. The central por- 
tion of Mi2- beta contains the 7 motifs, including a 
DEAD/H box, that are characteristic of helicases. Mi2- 
beta also contains a putative chromatin- binding region 
and multiple potential nuclear targeting signals, N- glyco- 
sylation sites, N- myristoylation sites, and phosphoryla- 



tion sites. Immunofluorescence studies localized the Mi2- 
beta protein to the nucleus. The authors concluded that 
Mi2- beta is a major antigen recognized by anti- Mi2 sera 
from patients with dermatomyositis. Studies with sera 
from dermatomyositis, systemic lupus erythematosus 
(OMIM Ref. No. 152700), and rheumatoid arthritis (OMIM 
Ref. No. 180300) patients showed that anti- Mi2- beta 
antibodies are predominantly found in dermatomyositis 
patients. Zhang et al. (1998) reported the isolation of a 
protein complex that contains both histone deacetylation 
and ATP- dependent nucleosome remodeling activities. 
The complex contained the histone deacetylases 
HDAC1/2, histone- binding proteins, the dermatomyosi- 
tis- specific autoantigen Mi2- beta, a polypeptide related 
to the metastasis- associated protein- 1, and a novel 
polypeptide of 32 kD. Patients with dermatomyositis have 
a high rate of malignancy. The finding that Mi2- beta ex- 
ists in a complex containing histone deacetylase and nu- 
cleosome remodeling activities suggests a role for chro- 
matin reorganization in cancer metastasis. 

[7843] 

[7844] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
t 7 845] Seelig, H. P.; Moosbrugger, I.; Ehrfeld, H.; Fink, T.; Renz, 
M.; Genth, E. : The major dermatomyositis- specific Mi- 2 
autoantigen is a presumed helicase involved in transcrip- 
tional activation. Arthritis Rheum. 38: 1389- 1399, 1995. 
; and 

F846] Zhang, Y.; LeRoy, C; Seelig, H.- P.; Lane, W. S.; Reinberg, 
D. : The dermatomyositis- specific autoantigen Mi2 is a 
component of a complex containing histone deacetylase 
and nucleosome re. 

[7847] Further studies establishing the function and utilities of 

CHD4 are found in John Hopkins OMIM database record ID 
603277, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cholinergic receptor, 
nicotinic, beta polypeptide 2 (neuronal) (CHRNB2, Acces- 
sion NP_000739.1) is another CAM63 target gene, herein 
designated TARGET GENE. CHRNB2 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by CHRNB2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CHRNB2 BIND- 
ING SITE, designated SEQ ID:14758, to the nucleotide se- 



quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7848] Another function of GAM63 is therefore inhibition of 
Cholinergic receptor, nicotinic, beta polypeptide 2 
(neuronal) (CHRNB2, Accession NP_000739.1), a gene 
which mediates fast signal transmission at synapses, and 
therefore is associated with Epilepsy, nocturnal frontal 
lobe, type 3. Accordingly, utilities of GAM63 include diag- 
nosis, prevention and treatment of Epilepsy, nocturnal 
frontal lobe, type 3, and of other diseases and clinical 
conditions associated with CHRNB2. 

[7849] The function of CHRNB2 has been established by previous 
studies. The nicotinic acetylcholine receptors (OMIM Ref. 
No. nAChRs) are members of a superfamily of ligand- 
gated ion channels that mediate fast signal transmission 
at synapses. The nAChRs are thought to be (OMIM Ref. 
No. hetero)pentamers composed of homologous subunits. 
See 118508 for additional background information on 
nAChRs. In affected members of a Scottish family with 
type 3 nocturnal frontal lobe epilepsy (OMIM Ref. No. 
605375), Phillips et al. (2001) identified a G- to- A transi- 
tion at nucleotide 1025 in the CHRNB2 gene, resulting in a 
val287- to- met (V287M) substitution within the M2 do- 



main. Codon 287 was also involved in the family reported 
by De Fusco et al. (2000); see 118507.0001. The mutation 
is located in an evolutionarily conserved region of the 
gene. Functional receptors with the V287M mutation were 
highly expressed in Xenopus oocytes and characterized by 
an approximately 10- fold increase in acetylcholine sensi- 
tivity. 

[7850] Animal model experiments lend further support to the 
function of CHRNB2. Picciotto et al. (1995) disrupted the 
CHRNB2 mouse homolog in embryonic stem (ES) cells to 
generate 'knockout' mice deficient in this subunit. Ho- 
mozygous mice were viable, mated normally, and showed 
no obvious physical deficits. However, their brains showed 
absence of high- affinity binding sites for nicotine, and 
electrophysiologic recordings from brain slices showed 
that thalamic neurons did not respond to nicotine appli- 
cation. Furthermore, behavioral tests demonstrated that 
nicotine no longer augmented the performance of the de- 
ficient mice on passive avoidance, a test of associative 
memory. Paradoxically, mutant mice were able to perform 
better than their nonmutant sibs on this task. 

[7851] It is appreciated that the abovementioned animal model 
for CHRNB2 is acknowledged by those skilled in the art as 



a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[7852] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

F853] Phillips, H. A.; Favre, I.; Kirkpatrick, M.; Zuberi, S. M.; 

Goudie, D.; Heron, S. E.; Scheffer, I. E.; Sutherland, G. R.; 
Berkovic, S. F.; Bertrand, D.; Mulley, J. C. : CHRNB2 is the 
second acetylcholine receptor subunit associated with au- 
tosomal dominant nocturnal frontal lobe epilepsy. Am. J. 
Hum. Genet. 68: 225- 231, 2001. ; and 

[7854] D e Fusco, M.; Becchetti, A.; Patrignani, A.; Annesi, G.; 
Gambardella, A.; Quattrone, A.; Ballabio, A.; Wanke, E.; 
Casari, G. : The nicotinic receptor beta- 2 subunit is mu- 
tant in nocturn. 

[7855] Further studies establishing the function and utilities of 
CHRNB2 are found in John Hopkins OMIM database record 
ID 118507, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Carbohydrate 
(keratan sulfate gal-6) sulfotransf erase 1 (CHST1, Acces- 
sion NP_003645.1) is another GAM63 target gene, herein 
designated TARGET GENE. CHST1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by CHST1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CHST1 BINDING SITE, designated 
SEQ ID: 192 17, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7856] Another function of GAM63 is therefore inhibition of Car- 
bohydrate (keratan sulfate gal-6) sulfotransferase 1 
(CHST1, Accession NP_003645.1), a gene which may play 
a role in keratan sulfate biosynthesis in brain and cornea. 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CHST1. 

[7857] The function of CHST1 has been established by previous 
studies. The keratan sulfate proteoglycans lumican and 
keratocan are the major proteoglycans in the cornea and 
are thought to play an important role in corneal trans- 
parency. Sulfation appears to be important for the biologic 
function of keratan sulfate, because undersulfated keratan 
sulfate is synthesized in patients with macular corneal 
dystrophy (see OMIM Ref. No. 217800). Keratan sulfate 
bears sulfate groups on both N- acetylglucosamine (OMIM 
Ref. No. GlcNAc) and galactose residues. Fukuta et al. 



(1997) stated that C6ST (chondroitin 6- sulfotransferase; 
603799) catalyzes sulfation of chondroitin and keratan 
sulfate. However, in developing cornea, keratan sulfate is 
actively synthesized while chondroitin 6- sulfate synthesis 
is minimal, suggesting that a different sulfotransferase is 
present in cornea with specificity towards keratan sulfate. 
By screening a human fetal brain library with a chick C6ST 
cDNA, Fukuta et al. (1997) isolated cDNAs encoding C6ST 
and keratan sulfate gal- 6- sulfotransferase (KSGal6ST). 
Northern blot analysis revealed that the 2.8- kb KSGal6ST 
mRNA was expressed in human brain and in chick brain 
and cornea. A slightly larger and less abundant transcript 
was observed in human skeletal muscle. The predicted 
411- amino acid KSGal6ST shares 37% sequence identity 
with chick C6ST. When the KSGal6ST cDNA was expressed 
in COS- 7 cells, keratan sulfate sulfotransferase activity 
increased, but C6ST activity did not. In vitro, the partially 
purified KSGal6ST protein showed substrate specificity to- 
wards keratan sulfate; KSGal6ST could not utilize chon- 
droitin as an acceptor. Fukuta et al. (1997) concluded that 
KSGal6ST may participate in the biosynthesis of keratan 
sulfate in the brain and cornea. Independently, Mazany et 
al. (1998) cloned genomic DNA and cDNAs corresponding 



to CHST1, which they called C6ST. These authors found 
that stable expression of the CHST1 cDNA in CHO cells in- 
creased both C6ST and keratan sulfate sulfotransferase 
activities. Mazany et al. (1998) suggested that the distinct 
pattern of CHST1 enzyme activity observed by Fukuta et 
al. (1997) may be due to differences between the mam- 
malian cell lines used by the 2 groups to express the en- 
zyme. 

[7858] 

[7859] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 786 °] lida, A.; Saito, S.; Sekine, A.; Mishima, C; Kitamura, Y.; 

Kondo, K.; Harigae, S.; Osawa, S.; Nakamura, Y. : Catalog 
of 77 single- nucleotide polymorphisms (SNPs) in the car- 
bohydrate sulfotransferase 1 (CHST1) and carbohydrate 
sulfotransferase 3 (CHST3) genes. J. Hum. Genet. 47: 14- 
19, 2002. ; and 

F861] Mazany, K. D.; Peng, T.; Watson, C. E.; Tabas, I.; Williams, 
K.J. : Human chondroitin 6- sulfotransferase: cloning, 
gene structure, and chromosomal localization. Biochim. 
Biophys. Acta. 

[7862] Further studies establishing the function and utilities of 



CHST1 are found in John Hopkins OMIM database record 
ID 603797, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Chemokine-like factor super family 3 (CKLFSF3, Ac- 
cession NP_653202.1) is another GAM63 target gene, 
herein designated TARGET GENE. CKLFSF3 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by CKLFSF3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CKLFSF3 BIND- 
ING SITE, designated SEQ ID:19997, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7863] Another function of GAM63 is therefore inhibition of 

Chemokine-like factor super family 3 (CKLFSF3, Accession 
NP_653202.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CKLFSF3. 

[7864] Chemokine-like factor super family 5 (CKLFSF5, Accession 
NP.612469.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. CKLFSF5 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 



encoded by CKLFSF5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CKLFSF5 BINDING SITE, des- 
ignated SEQ ID: 10840, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7865] Another function of GAM63 is therefore inhibition of 

Chemokine-like factor super family 5 (CKLFSF5, Accession 
NP.612469.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CKLFSF5. 

[7866] Creatine kinase, mitochondrial 1 (ubiquitous) (CKMT1, Ac- 
cession NP_066270.1) is another GAM63 target gene, 
herein designated TARGET GENE. CKMT1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by CKMT1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CKMT1 BINDING 
SITE, designated SEQ ID: 12 177, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 



[7867] Another function of GAM63 is therefore inhibition of Cre- 
atine kinase, mitochondrial 1 (ubiquitous) (CKMT1, Acces- 
sion NP_066270.1), a gene which play a central role in en- 
ergy transduction in tissues with large, fluctuating energy 
demands. Accordingly, utilities of GAM63 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with CKMT1. 

[7868] The function of CKMT1 has been established by previous 
studies. The expression of the 3 cytoplasmic (BB- CK, MB- 
CK, and MM- CK) and 2 mitochondrial (ubiquitous and 
sarcomeric) isoforms of creatine kinase (EC 2.7.3.2) is tis- 
sue specific and developmentally regulated. At least 4 
functionally active genes, which encode the distinct CK 
subunits CKB (OMIM Ref. No. 123280), CKM (OMIM Ref. 
No. 123310), CKMT1, and CKMT2 (OMIM Ref. No. 
123295), and a number of CKB pseudogenes have been 
identified. Bark (1980) observed appearance of mitochon- 
drial creatine kinase in the serum of patients with pro- 
found shock, which in most of the patients was fatal. 

[7869] 



[7870] 



Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[7871] g ar | <j qj : Mitochondrial creatine kinase: a poor prog- 
nostic sign. J.A.M.A. 243: 2058- 2060, 1980. ; and 
stallings, R. L; Olson, E.; Strauss, A. W.; Thompson, L. H.; 
Bachinski, L. L; Siciliano, M.J. : Human creatine kinase 
genes on chromosomes 15 and 19, and proximity of the 
gene for th. 

[7873] Further studies establishing the function and utilities of 
CKMT1 are found in John Hopkins OMIM database record 
ID 123290, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chloride 
channel 6 (CLCN6, Accession NP.068505.1) is another 
CAM63 target gene, herein designated TARGET GENE. 
CLCN6 BINDING SITE is a target binding site found in the 
3 N untranslated region of multiple transcripts of mRNA 
encoded by CLCN6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CLCN6 BINDING SITE, designated 
SEQ ID: 1912, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7874] Another function of GAM63 is therefore inhibition of 

Chloride channel 6 (CLCN6, Accession NP_068505.1), a 
gene which is a voltage- gated chloride channel. Accord- 



ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CLCN6. 

[7875] The function of CLCN6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Chloride channel 6 (CLCN6, Accession 
NP_068504.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. CLCN6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by CLCN6, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CLCN6 BINDING SITE, designated SEQ ID:1912, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[7876] Another function of GAM63 is therefore inhibition of 

Chloride channel 6 (CLCN6, Accession NP_068504.1), a 
gene which is a voltage- gated chloride channel. Accord- 
ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CLCN6. 



[7877] The function of CLCN6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Chloride channel 6 (CLCN6, Accession 
NP_068503.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. CLCN6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by CLCN6, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CLCN6 BINDING SITE, designated SEQ ID:1912, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[7878] Another function of GAM63 is therefore inhibition of 

Chloride channel 6 (CLCN6, Accession NP_068503.1), a 
gene which is a voltage- gated chloride channel. Accord- 
ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CLCN6. 

[7879] The function of CLCN6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to GAM40.1. Chloride channel 6 (CLCN6, Accession 
NP_001277.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. CLCN6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by CLCN6, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CLCN6 BINDING SITE, designated SEQ ID:1912, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 
[7880] Another function of GAM63 is therefore inhibition of 

Chloride channel 6 (CLCN6, Accession NP.001277.1), a 
gene which is a voltage- gated chloride channel. Accord- 
ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CLCN6. 

[7881] The function of CLCN6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1.Claudin 15 (CLDN15, Accession 
NP_055158.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. CLDN15 BINDING SITE is a target 



binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by CLDN15, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CLDN15 BINDING SITE, designated SEQ ID:13079, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[7882] Another function of GAM63 is therefore inhibition of 

Claudin 15 (CLDN15, Accession NP_055158.1) . Accord- 
ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CLDN15. 

[7883] cLL-1 (Accession NP.612210.1) is another GAM63 target 
gene, herein designated TARGET GENE. CLL-1 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by CLL-1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CLL-1 BIND- 
ING SITE, designated SEQ ID:1380, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 



[7884] Another function of GAM63 is therefore inhibition of CLL- 
1 (Accession NP_612210.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CLL-1. 

[7885] Collagen, type i, alpha 2 (COL1A2, Accession 

NP_000080.1) is another GAM 6 3 target gene, herein des- 
ignated TARGET GENE. COL1A2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by COL1A2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of COL1A2 BINDING SITE, desig- 
nated SEQ ID:5175, to the nucleotide sequence of GAM63 
RNA, herein designated GAM RNA, also designated SEQ 
ID:348. 

[7886] Another function of GAM63 is therefore inhibition of Col- 
lagen, type i, alpha 2 (COL1A2, Accession NP_000080.1) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with COL1A2. 

[7887] Collagen, type ix, alpha 2 (COL9A2, Accession 

NP_001843.1) is another GAM 6 3 target gene, herein des- 
ignated TARGET GENE. COL9A2 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by COL9A2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of COL9A2 BINDING SITE, desig- 
nated SEQ ID: 13362, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7888] Another function of GAM63 is therefore inhibition of Col- 
lagen, type ix, alpha 2 (COL9A2, Accession NP_001843.1) 
. Accordingly, utilities of GAM63 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with COL9A2. 

[7889] Carboxypeptidase a5 (CPA5, Accession NP.525124.2) is 
another GAM63 target gene, herein designated TARGET 
GENE. CPA5 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by CPA5, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CPA5 BINDING SITE, designated SEQID:5792, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 



[7890] Another function of GAM63 is therefore inhibition of Car- 
boxypeptidase a5 (CPA5, Accession NP_525 124.2) . Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CPA5. 

[7891] c PLA2delta (Accession NP_828848.1) is another GAM63 
target gene, herein designated TARGET GENE. cPLA2delta 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by cPLA2delta, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of cPLA2delta BINDING SITE, desig- 
nated SEQ ID: 10856, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7892] Another function of GAM63 is therefore inhibition of 

cPLA2delta (Accession NP.828848.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
cPLA2delta. 

[7893] c PLA2delta (Accession XP_208820.2) is another GAM63 
target gene, herein designated TARGET GENE. cPLA2delta 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by cPLA2delta, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of cPLA2delta BINDING SITE, desig- 
nated SEQ ID: 10856, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7894] Another function of GAM63 is therefore inhibition of 

cPLA2delta (Accession XP_208820.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
cPLA2delta. 

F895] Complexin 2 (CPLX2, Accession NP_006641.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
CPLX2 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by CPLX2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CPLX2 BINDING SITE, designated SEQ ID:6535, to the 
nucleotide sequence of GAM63 RNA, herein designated 



GAM RNA, also designated SEQ ID:348. 
[7896] Another function of GAM63 is therefore inhibition of 
Complexin 2 (CPLX2, Accession NP_006641.1), a gene 
which functions in synaptic vesicle exocytosis. Accord- 
ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CPLX2. 

[7897] The function of CPLX2 has been established by previous 
studies. Reim et al. (2001) created deletion mutations in 
the murine Cplxl and Cplx2 genes and homozygous sin- 
gle and double mutants with their respective controls. 
They found that mice lacking Cplx2 showed no obvious 
phenotypic changes. In contrast, homozygous Cplxl dele- 
tion mutants developed a strong ataxia, suffered from 
sporadic seizures, were unable to reproduce, and died 
within 2 to 4 months after birth. Although loss of Cplxl 
was ultimately fatal, the fact that mice lacking either 
Cplxl or Cplx2 lived for at least 2 months after birth indi- 
cated that Cplxl and Cplx2 are partially redundant. They 
therefore generated double mutants lacking both Cplx 
isoforms. Homozygous Cplxl/2 double mutants died 
within a few hours after birth. In order to detect possible 
developmental changes or alterations in brain structure 



due to Cplx deletion mutations, they analyzed morpho- 
logic characteristics of brains from homozygous adult 
Cplxl and Cplx2 single mutants as well as newborn 
Cplxl/2 double mutants. They demonstrated that com- 
plexins are important regulators of transmitter release at 
a step immediately preceding vesicle fusion. Neurons 
lacking complexins showed a dramatically reduced trans- 
mitter release efficiency due to decreased calcium sensi- 
tivity of the synaptic secretion process. Analyses of mu- 
tant neurons demonstrated that complexins are acting at 
or following the calcium- triggering step of fast syn- 
chronous transmitter release by regulating the exocytotic 
calcium sensor, its interaction with the core complex fu- 
sion machinery, or the efficiency of the fusion apparatus 
itself Complexins, also called synaphins, are cytosolic 
proteins that preferentially bind to syntaxin within the 
SNARE complex. Studying squid and rat synaphin, Toku- 
maru et al. (2001) found that synaphin promotes SNAREs 
to form precomplexes that oligomerize into higher- order 
structures. A peptide from the central, syntaxin- binding 
domain of synaphin competitively inhibited these 2 pro- 
teins from interacting and prevented SNARE complexes 
from oligomerizing. Injection of this peptide into squid 



giant presynaptic terminals inhibited neurotransmitter re- 
lease at a late prefusion step of synaptic vesicle exocyto- 
sis. The authors proposed that oligomerization of SNARE 
complexes into a higher- order structure creates a SNARE 
scaffold for efficient, regulated fusion of synaptic vesicles. 

[7898] 

[7899] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7900] Reim, K.; Mansour, M.; Varoqueaux, F.; McMahon, H. T.; 

Sudhof, T. C; Brose, N.; Rosenmund, C. : Complexins reg- 
ulate a late step in Ca(2+)- dependent neurotransmitter 
release. Cell 104: 71- 81, 2001. ; and 

[7901] Tokumaru, H.; Umayahara, K.; Pellegrini, L. L; Ishizuka, 
T.; Saisu, H.; Betz, H.; Augustine, C. J.; Abe, T. : SNARE 
complex oligomerization by synaphin/complexin is es- 
sential for synap. 

[7902] Further studies establishing the function and utilities of 
CPLX2 are found in John Hopkins OMIM database record 
ID 605033, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cullin 3 
(CUL3, Accession NP.003581.1) is another GAM63 target 
gene, herein designated TARGET GENE. CUL3 BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CUL3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CUL3 BIND- 
ING SITE, designated SEQ ID:7916, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7903] Another function of GAM63 is therefore inhibition of 
Cullin 3 (CUL3, Accession NP_003581.1), a gene which 
may target other proteins for ubiquitin- dependent prote- 
olysis. Accordingly, utilities of GAM63 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CUL3. 

[7904] The function of CUL3 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM32.1.Chemokine (c-x-c motif) ligand 12 (stromal 
cell-derived factor 1) (CXCL12, Accession NP_000600.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. CXCL12 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
CXCL12, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CXCL12 BINDING SITE, designated 
SEQ ID:785, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 
[7905] Another function of GAM63 is therefore inhibition of 

Chemokine (c-x-c motif) ligand 12 (stromal cell-derived 
factor 1) (CXCL12, Accession NP_000600.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CXCL12. 

[7906] Cytochrome p450, subfamily xxviib (25-hydroxyvitamin 
d-l-alpha-hydroxylase), polypeptide 1 (CYP27B1, Acces- 
sion NP_000776.1) is another GAM63 target gene, herein 
designated TARGET GENE. CYP27B1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by CYP27B1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CYP27B1 BIND- 
ING SITE, designated SEQ ID:18862, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 



[7907] Another function of GAM63 is therefore inhibition of Cy- 
tochrome p450, subfamily xxviib (25-hydroxyvitamin d- 
1-alpha-hydroxylase), polypeptide 1 (CYP27B1, Accession 
NP_000776.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CYP27B1. 

[7908] D2 1S2056E (Accession NP.003674. 1) is another GAM63 
target gene, herein designated TARGET GENE. D21S2056E 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by D21S2056E, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
D21S2056E BINDING SITE, designated SEQ ID:6022, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[7909] Another function of GAM63 is therefore inhibition of 

D21S2056E (Accession NP_003674.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
D21S2056E. 

[7910] Dystroglycan 1 (dystrophin-associated glycoprotein 1) 

(DAG1, Accession NP_004384.1) is another GAM63 target 



gene, herein designated TARGET GENE. DAG1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by DAG1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DAG1 BIND- 
ING SITE, designated SEQ ID:15198, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 
[791 1] Another function of GAM63 is therefore inhibition of Dys- 
troglycan 1 (dystrophin-associated glycoprotein 1) (DAG1, 
Accession NP_004384.1), a gene which may provide link- 
age between the sarcolemma and extracellular matrix 
(ECM) and therefore may be associated with Fukuyama- 
type congenital muscular dystrophy. Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
Fukuyama- type congenital muscular dystrophy., and of 
other diseases and clinical conditions associated with 
DAG1. 

[7912] The function of DAG1 has been established by previous 
studies. Ibraghimov- Beskrovnaya et al. (1992) demon- 
strated that the transmembrane 43- kD and extracellular 
156- kD dystrophin (OMIM Ref. No. 300377)- associated 



glycoproteins are encoded by a single messenger RNA and 
that the extracellular 156- kD DAG binds laminin. Thus, 
the 156- kD DAG is a laminin- binding glycoprotein that 
may provide linkage between the sarcolemma and extra- 
cellular matrix (ECM). The dramatic reduction in the 156K 
DAG in Duchenne muscular dystrophy (OMIM Ref. No. 
310200) led to a loss of linkage between the sarcolemma 
and extracellular matrix, rendering muscle fibers more 
susceptible to necrosis. Ibraghimov- Beskrovnaya et al. 
(1992, 1992, 1993) mapped the DAG gene to chromo- 
some 3 by Southern blot analysis of human/Chinese ham- 
ster somatic cell hybrid DNAs. One hybrid cell line with an 
isochromosome 3q was negative, suggesting location of 
the gene on 3p. The regional assignment was confirmed 
and further refined by fluorescence in situ hybridization, 
the localization being 3p21. The coding sequence of the 
DAG1 gene is organized into 2 exons, separated by a 
large intron (Ibraghimov- Beskrovnaya et al., 1993). The 
predicted amino acid sequence of human and rabbit dys- 
troglycan are 93% identical, with predicted glycosylation 
sites being conserved. Human dystroglycan is expressed 
in a variety of fetal and adult tissues. The muscle and 
nonmuscle isoforms of dystroglycan differ by carbohy- 



drate moieties but not protein sequence. Using PCR, im- 
munohistochemistry, and immunoblotting to analyze 
samples from patients with Fukuyama congenital muscu- 
lar dystrophy (FCMD; 253800), Hayashi et al. (2001) con- 
firmed a deficiency of fukutin and found marked defi- 
ciency of highly glycosylated DAG1 in skeletal and cardiac 
muscle and reduced amounts of DAG1 in brain tissue. 
Beta- dystroglycan was normal in all tissues examined. 
These findings supported the suggestion that fukutin de- 
ficiency affects the modification of glycosylation of DAG1, 
which then cannot localize or function properly and may 
be degraded or eluted from the extracellular surface 
membrane of the muscle fiber. Hayashi et al. (2001) con- 
cluded that this disruption underlies the developmental, 
structural, and functional damage to muscles in patients 
with FCMD. 

[7913] Animal model experiments lend further support to the 
function of DAG1. Cohn et al. (2002) found that striated 
muscle- specific disruption of the Dagl gene in mice re- 
sulted in loss of the dystrophin- glycoprotein complex in 
differentiated muscle and a remarkably mild muscular 
dystrophy with hypertrophy and without tissue fibrosis. 
They found that satellite cells, expressing dystroglycan, 



supported continued efficient regeneration of skeletal 
muscle along with transient expression of dystroglycan in 
regenerating muscle fibers. Cohn et al. (2002) demon- 
strated a similar phenomenon of reexpression of func- 
tional dystroglycan in regenerating muscle fibers in a mild 
form of human muscular dystrophy caused by disruption 
of posttranslational dystroglycan processing. They con- 
cluded that maintenance of regenerative capacity by satel- 
lite cells expressing dystroglycan is likely responsible for 
mild disease progression in mice and possibly humans. 
Cohn et al. (2002) suggested that inadequate repair of 
skeletal muscle by satellite cells represents an important 
mechanism affecting the pathogenesis of muscular dys- 
trophy. 

t 7914 ] It is appreciated that the abovementioned animal model 
for DAG1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[7915] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7916] ibraghimov- Beskrovnaya, O.; Ervasti, J. M.; Leveille, C.J.; 
Slaughter, C. A.; Sernett, S. W.; Campbell, K. P. : Primary 



structure of dystrophin- associated glycoproteins linking 
dystrophin to the extracellular matrix. Nature 355: 696- 
702, 1992. ; and 

t 7917 ] Hayashi, Y. K.; Ogawa, M.; Tagawa, K.; Noguchi, S.; Ishi- 
hara, T.; Nonaka, I.; Arahata, K. : Selective deficiency of 
alpha- dystroglycan in Fukuyama- type congenital mus- 
cular dystrophy. N. 

[7918] Further studies establishing the function and utilities of 

DAG1 are found in John Hopkins OMIM database record ID 
128239, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Daz associated pro- 
tein 2 (DAZAP2, Accession NP_055579.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
DAZAP2 BINDING SITE is a target binding site found in the 
3^ untranslated region of mRNA encoded by DAZAP2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DAZAP2 BINDING SITE, designated SEQ ID:757, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[7919] Another function of GAM63 is therefore inhibition of Daz 
associated protein 2 (DAZAP2, Accession NP_055579.1) . 



Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with DAZAP2. 

[7920] Dead/h (asp-glu-ala-asp/his) box polypeptide 11 

(chll-like helicase homolog, s. cerevisiae) (DDX11, Acces- 
sion NP_085911.1) is another GAM63 target gene, herein 
designated TARGET GENE. DDX11 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by DDX11, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
DDX11 BINDING SITE, designated SEQ ID:5910, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[7921] Another function of GAM63 is therefore inhibition of 
Dead/h (asp-glu-ala-asp/his) box polypeptide 11 
(chll-like helicase homolog, s. cerevisiae) (DDX11, Acces- 
sion NP_085911.1), a gene which could be an ATP- de- 
pendent DNA- binding helicase and may intervene in cell 
cycle regulation. Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DDX11. 



[7922] The function of DDX11 has been established by previous 
studies. Helicases are essential components of a number 
of multiprotein complexes, including those that regulate 
transcription, splicing, translation, and DNA repair. These 
enzymes assist in the unwinding of double- stranded DNA 
and RNA as an essential part of their function. DEAD box 
proteins are putative RNA helicases that have a character- 
istic Asp- Glu- Ala- Asp (DEAD) box as 1 of 8 highly con- 
served sequence motifs. See 600396. The yeast Chll gene 
encodes a putative helicase that appears to be essential 
for normal chromosome transmission. Amann et al. 
(1996) studied 2 human genes related to the Chll gene of 
Saccharomyces cerevisiae: CHLR1 and CHLR2 (OMIM Ref. 
No. 601151). The open reading frames (ORFs) of these 
genes encode proteins with a predicted molecular weight 
of 102 kD, and the in vitro transcribed and translated 
products bind efficiently to single- stranded DNA. The 
predicted ORFs of these 2 genes are more than 98% iden- 
tical, suggesting that they may have redundant functions. 
The genes were localized to 12pll and 12pl3 by analysis 
of somatic cell hybrids and fluorescence in situ hybridiza- 
tion. Fluorescence in situ hybridization indicated that the 
2 CHLR gene loci are physically distinct and separated by 



8 to 12 Mb. Others had reported the duplication of this 
region of 12p involving a human expressed sequence tag 
(EST) and 2 previously uncharacterized cDNAs, which 
Amann et al. (1996) showed were, in fact, the CHLR genes. 
A comparison of the CHLR gene sequences with available 
databases indicated that a large proportion of these 
genes, including exons encoding 2 functional domains of 
the carboxyl- terminal region, had been duplicated as part 
of a large human telomeric repeat sequence found on 
many human chromosomes. The results suggested to the 
authors that duplication of a relatively large region of 
chromosome 12p containing this putative helicase gene 
has resulted in the creation of numerous pseudogenes as 
part of a subtelomeric repeat. Amann et al. (1996) stated 
that the presence of these helicase pseudogenes, as well 
as pseudogenes for other genes such as the interleukin- 9 
receptor (OMIM Ref. No. 300007), within many subtelom- 
eric regions supported the possibility that the spread of 
this region is subject to exchange between different chro- 
mosomes and may have implications for elucidation of the 
mechanism of intra- and interchromosomal duplication 
events. Frank and Werner (1996) used differential display 
PCR to identify novel cDNAs in keratinocytes whose ex- 



pression is regulated by keratinocyte growth factor (KGF; 
148180). One such clone, termed KRG2 by the authors, 
was identified, and a full- length cDNA was cloned from a 
KGF- stimulated keratinocyte cDNA library. Southern blot 
analysis suggested that KRG2 is a member of a multigene 
family. Northern blot analysis revealed a single 4.3- kb 
mRNA whose expression is upregulated by KGF. The au- 
thors used RNase protection assays to determine that 
serum, EGF, and cytokine IL- 1- beta (OMIM Ref. No. 
147720) had no effect on KRG2 expression, while in- 
hibitors of keratinocyte proliferation, such as TGF- beta- 
1 (OMIM Ref. No. 190180) and TNF- alpha (OMIM Ref. No. 
191160), caused a slight reduction in KRG2 expression. 
Sequence analysis indicated that the KRG2 cDNA encodes 
an 856- amino acid protein that is 32% identical to the 
yeast gene CHL1. Frank and Werner (1996) hypothesized 
that KRG2 may be involved in cell cycle regulation. 

[7923] 

[7924] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7925] Amann, J.; Kidd, V. J.; Lahti, J. M. : Characterization of pu- 
tative human homologues of the yeast chromosome 



transmission fidelity gene, CHL1.J. Biol. Chem. 272: 
3823- 3832, 1997. ; and 

[7926] Frank, S.; Werner, S. : The human homologue of the yeast 
CHL1 gene is a novel keratinocyte growth factor- regu- 
lated gene. J. Biol. Chem. 271: 24337- 24340, 1996. 

[7927] Further studies establishing the function and utilities of 
DDX11 are found in John Hopkins OMIM database record 
ID 601150, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Dead/h 
(asp-glu-ala-asp/his) box polypeptide 11 (chll-like heli- 
case homolog, s. cerevisiae) (DDX11, Accession 
NP_004390.2) is another CAM63 target gene, herein des- 
ignated TARGET GENE. DDX11 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by DDX11, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
DDX11 BINDING SITE, designated SEQ ID:5910, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[7928] Another function of GAM63 is therefore inhibition of 
Dead/h (asp-glu-ala-asp/his) box polypeptide 11 



(chl 1— like helicase homolog, s. cerevisiae) (DDX11, Acces- 
sion NP_004390.2), a gene which could be an ATP- de- 
pendent DNA- binding helicase and may intervene in cell 
cycle regulation. Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DDX11. 
[7929] The function of DDX11 has been established by previous 
studies. Helicases are essential components of a number 
of multiprotein complexes, including those that regulate 
transcription, splicing, translation, and DNA repair. These 
enzymes assist in the unwinding of double- stranded DNA 
and RNA as an essential part of their function. DEAD box 
proteins are putative RNA helicases that have a character- 
istic Asp- Glu- Ala- Asp (DEAD) box as 1 of 8 highly con- 
served sequence motifs. See 600396. The yeast Chll gene 
encodes a putative helicase that appears to be essential 
for normal chromosome transmission. Amann et al. 
(1996) studied 2 human genes related to the Chll gene of 
Saccharomyces cerevisiae: CHLR1 and CHLR2 (OMIM Ref. 
No. 601151). The open reading frames (ORFs) of these 
genes encode proteins with a predicted molecular weight 
of 102 kD, and the in vitro transcribed and translated 
products bind efficiently to single- stranded DNA. The 



predicted ORFs of these 2 genes are more than 98% iden- 
tical, suggesting that they may have redundant functions. 
The genes were localized to 12pll and 12pl3 by analysis 
of somatic cell hybrids and fluorescence in situ hybridiza- 
tion. Fluorescence in situ hybridization indicated that the 
2 CHLR gene loci are physically distinct and separated by 
8 to 12 Mb. Others had reported the duplication of this 
region of 12p involving a human expressed sequence tag 
(EST) and 2 previously uncharacterized cDNAs, which 
Amann et al. (1996) showed were, in fact, the CHLR genes. 
A comparison of the CHLR gene sequences with available 
databases indicated that a large proportion of these 
genes, including exons encoding 2 functional domains of 
the carboxyl- terminal region, had been duplicated as part 
of a large human telomeric repeat sequence found on 
many human chromosomes. The results suggested to the 
authors that duplication of a relatively large region of 
chromosome 12p containing this putative helicase gene 
has resulted in the creation of numerous pseudogenes as 
part of a subtelomeric repeat. Amann et al. (1996) stated 
that the presence of these helicase pseudogenes, as well 
as pseudogenes for other genes such as the interleukin- 9 
receptor (OMIM Ref. No. 300007), within many subtelom- 



eric regions supported the possibility that the spread of 
this region is subject to exchange between different chro- 
mosomes and may have implications for elucidation of the 
mechanism of intra- and interchromosomal duplication 
events. Frank and Werner (1996) used differential display 
PCR to identify novel cDNAs in keratinocytes whose ex- 
pression is regulated by keratinocyte growth factor (KGF; 
148180). One such clone, termed KRG2 by the authors, 
was identified, and a full- length cDNA was cloned from a 
KGF- stimulated keratinocyte cDNA library. Southern blot 
analysis suggested that KRG2 is a member of a multigene 
family. Northern blot analysis revealed a single 4.3- kb 
mRNA whose expression is upregulated by KGF. The au- 
thors used RNase protection assays to determine that 
serum, EGF, and cytokine IL- 1- beta (OMIM Ref. No. 
147720) had no effect on KRG2 expression, while in- 
hibitors of keratinocyte proliferation, such as TGF- beta- 
1 (OMIM Ref. No. 190180) and TNF- alpha (OMIM Ref. No. 
191160), caused a slight reduction in KRG2 expression. 
Sequence analysis indicated that the KRG2 cDNA encodes 
an 856- amino acid protein that is 32% identical to the 
yeast gene CHL1. Frank and Werner (1996) hypothesized 
that KRG2 may be involved in cell cycle regulation. 



[7930] 

[7931] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7932] Amann, J.; Kidd, V. J.; Lahti, J. M. : Characterization of pu- 
tative human homologues of the yeast chromosome 
transmission fidelity gene, CHL1.J. Biol. Chem. 272: 
3823- 3832, 1997. ; and 

[7933] Frank, S.; Werner, S. : The human homologue of the yeast 
CHL1 gene is a novel keratinocyte growth factor- regu- 
lated gene. J. Biol. Chem. 271: 24337- 24340, 1996. 

[7934] Further studies establishing the function and utilities of 
DDX11 are found in John Hopkins OMIM database record 
ID 601150, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Dead/h 
(asp-glu-ala-asp/his) box polypeptide 11 (chll-like heli- 
case homolog, s. cerevisiae) (DDX11, Accession 
NP_085913.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. DDX11 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by DDX11, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 



the complementarity of the nucleotide sequences of 
DDX11 BINDING SITE, designated SEQ ID:5910, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[7935] Another function of GAM63 is therefore inhibition of 
Dead/h (asp-glu-ala-asp/his) box polypeptide 11 
(chll-like helicase homolog, s. cerevisiae) (DDX11, Acces- 
sion NP_085913.1), a gene which could be an ATP- de- 
pendent DNA- binding helicase and may intervene in cell 
cycle regulation. Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DDX11. 

[7936] The function of DDX11 has been established by previous 
studies. Helicases are essential components of a number 
of multiprotein complexes, including those that regulate 
transcription, splicing, translation, and DNA repair. These 
enzymes assist in the unwinding of double- stranded DNA 
and RNA as an essential part of their function. DEAD box 
proteins are putative RNA helicases that have a character- 
istic Asp- Glu- Ala- Asp (DEAD) box as 1 of 8 highly con- 
served sequence motifs. See 600396. The yeast Chll gene 
encodes a putative helicase that appears to be essential 
for normal chromosome transmission. Amann et al. 



(1996) studied 2 human genes related to the Chll gene of 
Saccharomyces cerevisiae: CHLR1 and CHLR2 (OMIM Ref. 
No. 601151). The open reading frames (ORFs) of these 
genes encode proteins with a predicted molecular weight 
of 102 kD, and the in vitro transcribed and translated 
products bind efficiently to single- stranded DNA. The 
predicted ORFs of these 2 genes are more than 98% iden- 
tical, suggesting that they may have redundant functions. 
The genes were localized to 12pll and 12pl3 by analysis 
of somatic cell hybrids and fluorescence in situ hybridiza- 
tion. Fluorescence in situ hybridization indicated that the 
2 CHLR gene loci are physically distinct and separated by 
8 to 12 Mb. Others had reported the duplication of this 
region of 12p involving a human expressed sequence tag 
(EST) and 2 previously uncharacterized cDNAs, which 
Amann et al. (1996) showed were, in fact, the CHLR genes. 
A comparison of the CHLR gene sequences with available 
databases indicated that a large proportion of these 
genes, including exons encoding 2 functional domains of 
the carboxyl- terminal region, had been duplicated as part 
of a large human telomeric repeat sequence found on 
many human chromosomes. The results suggested to the 
authors that duplication of a relatively large region of 



chromosome 12p containing this putative helicase gene 
has resulted in the creation of numerous pseudogenes as 
part of a subtelomeric repeat. Amann et al. (1996) stated 
that the presence of these helicase pseudogenes, as well 
as pseudogenes for other genes such as the interleukin- 9 
receptor (OMIM Ref. No. 300007), within many subtelom- 
eric regions supported the possibility that the spread of 
this region is subject to exchange between different chro- 
mosomes and may have implications for elucidation of the 
mechanism of intra- and interchromosomal duplication 
events. Frank and Werner (1996) used differential display 
PCR to identify novel cDNAs in keratinocytes whose ex- 
pression is regulated by keratinocyte growth factor (KGF; 
148180). One such clone, termed KRC2 by the authors, 
was identified, and a full- length cDNA was cloned from a 
KGF- stimulated keratinocyte cDNA library. Southern blot 
analysis suggested that KRG2 is a member of a multigene 
family. Northern blot analysis revealed a single 4.3- kb 
mRNA whose expression is upregulated by KGF. The au- 
thors used RNase protection assays to determine that 
serum, EGF, and cytokine IL- 1- beta (OMIM Ref. No. 
147720) had no effect on KRG2 expression, while in- 
hibitors of keratinocyte proliferation, such as TGF- beta- 



1 (OMIM Ref. No. 190180) and TNF- alpha (OMIM Ref. No. 
191160), caused a slight reduction in KRG2 expression. 
Sequence analysis indicated that the KRG2 cDNA encodes 
an 856- amino acid protein that is 32% identical to the 
yeast gene CHL1. Frank and Werner (1996) hypothesized 
that KRG2 may be involved in cell cycle regulation. 

[7937] 

[7938] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7939] Amann, J.; Kidd, V. J.; Lahti, J. M. : Characterization of pu- 
tative human homologues of the yeast chromosome 
transmission fidelity gene, CHL1. J. Biol. Chem. 272: 
3823- 3832, 1997. ; and 

[7940] Frank, S.; Werner, S. : The human homologue of the yeast 
CHL1 gene is a novel keratinocyte growth factor- regu- 
lated gene. J. Biol. Chem. 271: 24337- 24340, 1996. 

[7941] Further studies establishing the function and utilities of 
DDX11 are found in John Hopkins OMIM database record 
ID 601150, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Dead/h 
(asp-glu-ala-asp/his) box polypeptide 34 (DDX34, Acces- 
sion NP_055496.1) is another GAM63 target gene, herein 



designated TARGET GENE. DDX34 BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by DDX34, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DDX34 BINDING SITE, designated 
SEQ ID: 1581, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7942] Another function of GAM63 is therefore inhibition of 
Dead/h (asp-glu-ala-asp/his) box polypeptide 34 
(DDX34, Accession NP_055496.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DDX34. 

[7943] Defensin, beta 127 (DEFB127, Accession NP.620713.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. DEFB127 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
DEFB127, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DEFB127 BINDING SITE, designated 
SEQ ID: 11155, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 



[7944] Another function of GAM63 is therefore inhibition of De- 
fensin, beta 127 (DEFB127, Accession NP_620713.1) . Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DEFB127. 

[7945] Digeorge syndrome critical region gene 6 (DGCR6, Acces- 
sion NP.005666.2) is another GAM63 target gene, herein 
designated TARGET GENE. DGCR6 BINDING SITE is a target 
binding site found in the 3" untranslated region of mRNA 
encoded by DGCR6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DGCR6 BINDING SITE, designated 
SEQ ID:4437, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7946] Another function of GAM63 is therefore inhibition of Di- 
george syndrome critical region gene 6 (DGCR6, Acces- 
sion NP.005666.2) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with DGCR6. 

[7947] Digeorge syndrome critical region gene 6-like (DGCR6L, 
Accession NP_150282.1) is another GAM63 target gene, 
herein designated TARGET GENE. DGCR6L BINDING SITE is 



a target binding site found in the 3 X untranslated region 
of mRNA encoded by DGCR6L, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DGCR6L BIND- 
ING SITE, designated SEQ ID:4437, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7948] Another function of GAM63 is therefore inhibition of Di- 
george syndrome critical region gene 6-like (DGCR6L, Ac- 
cession NP.150282.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DGCR6L. 

[7949] DISPB (Accession NP.277045.1) is another GAM63 target 
gene, herein designated TARGET GENE. DISPB BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by DISPB, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DISPB BIND- 
ING SITE, designated SEQ ID:17539, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 



[7950] Another function of GAM63 is therefore inhibition of DISPB 
(Accession NP_277045.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DISPB. 

F951] DKFZP434D193 (Accession XP.114297.2) is another 

GAM63 target gene, herein designated TARGET GENE. DK- 
FZP434D193 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP434D193, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434D193 BINDING SITE, des- 
ignated SEQ ID:9123, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7952] Another function of GAM63 is therefore inhibition of DK- 
FZP434D193 (Accession XP.114297.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434D193. 

F953] DKFZP434F122 (Accession NP_056458.1) is another 

GAM63 target gene, herein designated TARGET GENE. DK- 
FZP434F122 BINDING SITE is a target binding site found in 



the 3 X untranslated region of mRNA encoded by DK- 
FZP434F122, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434F122 BINDING SITE, des- 
ignated SEQ ID: 15958, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7954] Another function of GAM63 is therefore inhibition of DK- 
FZP434F122 (Accession NP.056458.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434F122. 

F955] DKFZp434F142 (Accession NP_115630.1) is another 

GAM63 target gene, herein designated TARGET GENE. DK- 
FZp434F142 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by DK- 
FZp434F142, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp434F142 BINDING SITE, des- 
ignated SEQ ID: 18569, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 



SEQID:348. 

[7956] Another function of GAM63 is therefore inhibition of DK- 
FZp434F142 (Accession NP_115630.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp434F142. 

F957] DKFZp434H055 (Accession XP.064865.3) is another 

GAM63 target gene, herein designated TARGET GENE. DK- 
FZp434H055 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp434H055, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp434H055 BINDING SITE, des- 
ignated SEQ ID: 155 1 1, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7958] Another function of GAM63 is therefore inhibition of DK- 
FZp434H055 (Accession XP.064865.3) . Accordingly, util- 
ities of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp434H055. 

[7959] DKFZp434M1411 (Accession XP_088463.5) is another 



GAM63 target gene, herein designated TARGET GENE. DK- 
FZp434M1411 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by DK- 
FZp434M1411, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434M1411 BINDING SITE, 
designated SEQ ID: 18924, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7960] Another function of GAM63 is therefore inhibition of DK- 
FZp434M1411 (Accession XP.088463.5) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434M1411. 

[7961] DKFZP434P0111 (Accession XP_041116.1) is another 

GAM63 target gene, herein designated TARGET GENE. DK- 
FZP434P0111 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP434P0111, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434P0111 BINDING SITE, des- 



ignated SEQ ID: 12595, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7962] Another function of GAM63 is therefore inhibition of DK- 
FZP434P0111 (Accession XP_041116.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434P0111. 

[7963] DKFZP564J0123 (Accession XP_300857.1) is another 

GAM63 target gene, herein designated TARGET GENE. DK- 
FZP564J0123 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by DK- 
FZP564J0123, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP564J0123 BINDING SITE, des- 
ignated SEQ ID:2440, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7964] Another function of GAM63 is therefore inhibition of DK- 
FZP564J0123 (Accession XP_300857.1) . Accordingly, util- 
ities of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



DKFZP564J0123. 
[7965] DKFZP566K1924 (Accession NP_056278.1) is another 

GAM63 target gene, herein designated TARGET GENE. DK- 
FZP566K1924 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP566K1924, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP566K1924 BINDING SITE, 
designated SEQ ID:20108, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7966] Another function of GAM63 is therefore inhibition of DK- 
FZP566K1924 (Accession NP_056278.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP566K1924. 

[7967] DKFZp667M2411 (Accession XP_290795.1) is another 

GAM63 target gene, herein designated TARGET GENE. DK- 
FZp667M2411 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by DK- 
FZp667M2411, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp667M2411 BINDING SITE, 
designated SEQ ID: 19396, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7968] Another function of GAM63 is therefore inhibition of DK- 
FZp667M2411 (Accession XP.290795.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp667M2411. 

[7969] DKFZp761B107 (Accession NP_775734.1) is another 

GAM63 target gene, herein designated TARGET GENE. DK- 
FZp761B107 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by DK- 
FZp761B107, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp761B107 BINDING SITE, des- 
ignated SEQ ID:8017, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7970] Another function of GAM63 is therefore inhibition of DK- 
FZp761B107 (Accession NP_775734.1) . Accordingly, utili- 



ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761B107. 

DKFZp761L1417 (Accession NP_690877.1) is another 
GAM63 target gene, herein designated TARGET GENE. DK- 
FZp761L1417 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by DK- 
FZp761L1417, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp761L1417 BINDING SITE, 
designated SEQ ID:2815, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[7972] Another function of GAM63 is therefore inhibition of DK- 
FZp761L1417 (Accession NP_690877.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761L1417. 

[7973] DPCR1 (Accession NP.543 146.1) is another GAM63 target 
gene, herein designated TARGET GENE. DPCR1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by DPCR1, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DPCR1 BIND- 
ING SITE, designated SEQ ID:6228, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7974] Another function of GAM63 is therefore inhibition of 

DPCR1 (Accession NP_543146.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DPCR1. 

F975] DPF3 (Accession NP_036206.1) is another GAM63 target 
gene, herein designated TARGET GENE. DPF3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by DPF3, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DPF3 BINDING 
SITE, designated SEQ ID: 1393, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[7976] Another function of GAM63 is therefore inhibition of DPF3 
(Accession NP_036206.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with DPF3. 

[7977] Dishevelled, dsh homolog 3 (drosophila) (DVL3, Accession 
NP_004414.2) is another GAM63 target gene, herein des- 
ignated TARGET GENE. DVL3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DVL3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DVL3 BINDING SITE, designated 
SEQ ID: 19305, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[7978] Another function of GAM63 is therefore inhibition of Di- 
shevelled, dsh homolog 3 (drosophila) (DVL3, Accession 
NP.004414.2), a gene which regulates cell proliferation. 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with DVL3. 

[7979] The function of DVL3 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. Dual-specificity tyrosine-(y)-phosphorylation 
regulated kinase la (DYRK1A, Accession NP_567824.1) is 
another GAM63 target gene, herein designated TARGET 



GENE. DYRK1A BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DYRK1A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DYRK1A BIND- 
ING SITE, designated SEQ ID:9660, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 
[7980] Another function of GAM63 is therefore inhibition of 

Dual-specificity tyrosine-(y)-phosphorylation regulated 
kinase la (DYRK1A, Accession NP.567824.1), a gene 
which regulates cell proliferation and may be involved in 
brain development . and therefore may be associated with 
Down syndrome. Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of Down syndrome, 
and of other diseases and clinical conditions associated 
with DYRK1A. 

[7981] The function of DYRK1A has been established by previous 
studies. Shindoh et al. (1996) performed exon trapping to 
find exons within YAC clones spanning the 2- Mb 'Down 
syndrome critical region' (OMIM Ref. No. 190685) of hu- 
man chromosome 21. Of more than 160 exons isolated, 



they found 6 that had significant identity at the amino 
acid level to the Drosophila 'minibrain' gene. Using 1 of 
these exons as a probe, they cloned the full- length hu- 
man cDNA from a human fetal brain cDNA library. Se- 
quence analysis of this cDNA revealed an open reading 
frame encoding a polypeptide of 754 amino acids. Shin- 
doh et al. (1996) stated that this gene, termed MNB by 
them, represents the human homolog of the Drosophila 
mnb gene and of the rat Dyrk gene. The rat Dyrk gene 
differs from it by only 4 amino acids. Northern blot analy- 
sis of MNB revealed 2 transcripts of 6.0 and 7.5 kb. The 
6.0- kb transcript was found to be present in all tissues 
examined, with highest levels of expression in skeletal 
muscle, testis, fetal lung, and fetal kidney. The 7.5- kb 
transcript was found to be expressed at a relatively lower 
level and was found only in adult heart, placenta, spleen, 
and testis. Shindoh et al. (1996) concluded that the hu- 
man MNB protein may play a significant role in a signaling 
pathway regulating cell proliferation and may be involved 
in normal brain development and in the pathogenesis of 
Down syndrome. 
[7982] Animal model experiments lend further support to the 

function of DYRK1A. Using Down syndrome as a model for 



complex trait analysis, Smith et al. (1997) sought to iden- 
tify loci from 21q22.2 which, when present in an extra 
dose, contribute to learning abnormalities. They gener- 
ated low- copy number transgenic mice, containing 4 dif- 
ferent YACs that together cover approximately 2 Mb of 
contiguous DNA from 21q22.2. They subjected indepen- 
dent mouse lines derived from each of these YAC trans- 
genes to a series of behavioral and learning assays. Two 
of the 4 YACs caused defects in learning and memory in 
the transgenic animals, while the other 2 YACs had no ef- 
fect. The most severe defects were caused by a 570- kb 
YAC; the interval responsible for these defects was nar- 
rowed to a 180- kb critical region as a consequence of 
YAC fragmentation. This region was found to contain the 
human homolog of the Drosophila 'minibrain' gene, and 
strongly implicated it in learning defects associated with 
Down syndrome. 

[7983] it is appreciated that the abovementioned animal model 
for DYRK1A is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[7984] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[7985] shindoh, N.; Kudoh, J.; Maeda, H.; Yamaki, A.; Minoshima, 

S.; Shimizu, Y.; Shimizu, N. : Cloning of a human homolog 

of the Drosophila minibrain/rat Dyrk gene from 'the Down 

syndrome critical region' of chromosome 21. Biochem. 

Biophys. Res. Commun. 225: 92- 99, 1996. ; and 
[7986] smith, D.J.; Stevens, M. E.; Sudanagunta, S. P.; Bronson, R. 

T.; Makhinson, M.; Watabe, A. M.; O'Dell, T. J.; Fung, J.; 

Weier, H.- U. C; Cheng, J.- F.; Rubin, E. M. : Functional 

screeni. 

[7987] Further studies establishing the function and utilities of 
DYRK1A are found in John Hopkins OMIM database record 
ID 600855, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Dual-specificity tyrosine-(y)-phosphorylation regu- 
lated kinase la (DYRK1A, Accession NP_569122.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. DYRK1A BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DYRK 1 A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DYRK1A BIND- 



ING SITE, designated SEQ ID:9660, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 
[7988] Another function of GAM63 is therefore inhibition of 

Dual-specificity tyrosine-(y)-phosphorylation regulated 
kinase la (DYRK1A, Accession NP.569122.1), a gene 
which regulates cell proliferation and may be involved in 
brain development . and therefore may be associated with 
Down syndrome. Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of Down syndrome, 
and of other diseases and clinical conditions associated 
with DYRK1A. 

[7989] The function of DYRK1A has been established by previous 
studies. Shindoh et al. (1996) performed exon trapping to 
find exons within YAC clones spanning the 2- Mb 'Down 
syndrome critical region' (OMIM Ref. No. 190685) of hu- 
man chromosome 21. Of more than 160 exons isolated, 
they found 6 that had significant identity at the amino 
acid level to the Drosophila 'minibrain' gene. Using 1 of 
these exons as a probe, they cloned the full- length hu- 
man cDNA from a human fetal brain cDNA library. Se- 
quence analysis of this cDNA revealed an open reading 
frame encoding a polypeptide of 754 amino acids. Shin- 



doh et al. (1996) stated that this gene, termed MNB by 
them, represents the human homolog of the Drosophila 
mnb gene and of the rat Dyrk gene. The rat Dyrk gene 
differs from it by only 4 amino acids. Northern blot analy- 
sis of MNB revealed 2 transcripts of 6.0 and 7.5 kb. The 
6.0- kb transcript was found to be present in all tissues 
examined, with highest levels of expression in skeletal 
muscle, testis, fetal lung, and fetal kidney. The 7.5- kb 
transcript was found to be expressed at a relatively lower 
level and was found only in adult heart, placenta, spleen, 
and testis. Shindoh et al. (1996) concluded that the hu- 
man MNB protein may play a significant role in a signaling 
pathway regulating cell proliferation and may be involved 
in normal brain development and in the pathogenesis of 
Down syndrome. 
[7990] Animal model experiments lend further support to the 

function of DYRK1A. Using Down syndrome as a model for 
complex trait analysis, Smith et al. (1997) sought to iden- 
tify loci from 21q22.2 which, when present in an extra 
dose, contribute to learning abnormalities. They gener- 
ated low- copy number transgenic mice, containing 4 dif- 
ferent YACs that together cover approximately 2 Mb of 
contiguous DNA from 21q22.2. They subjected indepen- 



dent mouse lines derived from each of these YAC trans- 
genes to a series of behavioral and learning assays. Two 
of the 4 YACs caused defects in learning and memory in 
the transgenic animals, while the other 2 YACs had no ef- 
fect. The most severe defects were caused by a 570- kb 
YAC; the interval responsible for these defects was nar- 
rowed to a 180- kb critical region as a consequence of 
YAC fragmentation. This region was found to contain the 
human homolog of the Drosophila 'minibrain' gene, and 
strongly implicated it in learning defects associated with 
Down syndrome. 

t 7991 ] It is appreciated that the abovementioned animal model 
for DYRK1A is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[7992] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[7993] Shindoh, N.; Kudoh, J.; Maeda, H.; Yamaki, A.; Minoshima, 
S.; Shimizu, Y.; Shimizu, N. : Cloning of a human homolog 
of the Drosophila minibrain/rat Dyrk gene from 'the Down 
syndrome critical region' of chromosome 21. Biochem. 
Biophys. Res. Commun. 225: 92- 99, 1996. ; and 



[7994] smith, D.J.; Stevens, M. E.; Sudanagunta, S. P.; Bronson, R. 
T.; Makhinson, M.; Watabe, A. M.; O'Dell, T. J.; Fung, J.; 
Weier, H.- U. C; Cheng, J.- F.; Rubin, E. M. : Functional 
screeni. 

[7995] Further studies establishing the function and utilities of 
DYRK1A are found in John Hopkins OMIM database record 
ID 600855, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Dual-specificity tyrosine-(y)-phosphorylation regu- 
lated kinase la (DYRK1A, Accession NP_569121.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. DYRK1A BINDING SITE is a target binding site found 
in the 3 N untranslated region of multiple transcripts of 
mRNA encoded by DYRK1A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DYRK1A BIND- 
ING SITE, designated SEQ ID:9660, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[7996] Another function of GAM63 is therefore inhibition of 

Dual-specificity tyrosine-(y)-phosphorylation regulated 
kinase la (DYRK1A, Accession NP_569121.1), a gene 



which regulates cell proliferation and may be involved in 
brain development . and therefore may be associated with 
Down syndrome. Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of Down syndrome, 
and of other diseases and clinical conditions associated 
with DYRK1A. 

[7997] The function of DYRK1A has been established by previous 
studies. Shindoh et al. (1996) performed exon trapping to 
find exons within YAC clones spanning the 2- Mb 'Down 
syndrome critical region' (OMIM Ref. No. 190685) of hu- 
man chromosome 21. Of more than 160 exons isolated, 
they found 6 that had significant identity at the amino 
acid level to the Drosophila 'minibrain' gene. Using 1 of 
these exons as a probe, they cloned the full- length hu- 
man cDNA from a human fetal brain cDNA library. Se- 
quence analysis of this cDNA revealed an open reading 
frame encoding a polypeptide of 754 amino acids. Shin- 
doh et al. (1996) stated that this gene, termed MNB by 
them, represents the human homolog of the Drosophila 
mnb gene and of the rat Dyrk gene. The rat Dyrk gene 
differs from it by only 4 amino acids. Northern blot analy- 
sis of MNB revealed 2 transcripts of 6.0 and 7.5 kb. The 
6.0- kb transcript was found to be present in all tissues 



examined, with highest levels of expression in skeletal 
muscle, testis, fetal lung, and fetal kidney. The 7.5- kb 
transcript was found to be expressed at a relatively lower 
level and was found only in adult heart, placenta, spleen, 
and testis. Shindoh et al. (1996) concluded that the hu- 
man MNB protein may play a significant role in a signaling 
pathway regulating cell proliferation and may be involved 
in normal brain development and in the pathogenesis of 
Down syndrome. 
[7998] Animal model experiments lend further support to the 

function of DYRK1A. Using Down syndrome as a model for 
complex trait analysis, Smith et al. (1997) sought to iden- 
tify loci from 21q22.2 which, when present in an extra 
dose, contribute to learning abnormalities. They gener- 
ated low- copy number transgenic mice, containing 4 dif- 
ferent YACs that together cover approximately 2 Mb of 
contiguous DNA from 21q22.2. They subjected indepen- 
dent mouse lines derived from each of these YAC trans- 
genes to a series of behavioral and learning assays. Two 
of the 4 YACs caused defects in learning and memory in 
the transgenic animals, while the other 2 YACs had no ef- 
fect. The most severe defects were caused by a 570- kb 
YAC; the interval responsible for these defects was nar- 



rowed to a 180- kb critical region as a consequence of 
YAC fragmentation. This region was found to contain the 
human homolog of the Drosophila 'minibrain' gene, and 
strongly implicated it in learning defects associated with 
Down syndrome. 

[7999] it is appreciated that the abovementioned animal model 
for DYRK1A is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[8000] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8001] Shindoh, N.; Kudoh, J.; Maeda, H.; Yamaki, A.; Minoshima, 
S.; Shimizu, Y.; Shimizu, N. : Cloning of a human homolog 
of the Drosophila minibrain/rat Dyrk gene from 'the Down 
syndrome critical region' of chromosome 21. Biochem. 
Biophys. Res. Commun. 225: 92- 99, 1996. ; and 

[8002] smith, D.J.; Stevens, M. E.; Sudanagunta, S. P.; Bronson, R. 
T.; Makhinson, M.; Watabe, A. M.; O'Dell, T. J.; Fung, J.; 
Weier, H.- U. C; Cheng, J.- F.; Rubin, E. M. : Functional 
screeni. 

[8003] Further studies establishing the function and utilities of 
DYRK1A are found in John Hopkins OMIM database record 



ID 600855, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Dual-specificity tyrosine-(y)-phosphorylation regu- 
lated kinase lb (DYRK1B, Accession NP_004705.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. DYRK1B BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DYRK1B, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DYRK1B BINDING 
SITE, designated SEQ ID:3553, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 
[8004] Another function of GAM63 is therefore inhibition of 

Dual-specificity tyrosine-(y)-phosphorylation regulated 
kinase lb (DYRK1B, Accession NP_004705.1), a gene 
which is a mitogen- activated dual- specificity protein ki- 
nase substrate and therefore may be associated with 
Colon cancer. Accordingly, utilities of GAM63 include di- 
agnosis, prevention and treatment of Colon cancer, and of 
other diseases and clinical conditions associated with 
DYRK1B. 



[8005] The function of DYRK1B has been established by previous 
studies. The DYRK1A gene (OMIM Ref. No. 600855), lo- 
cated on human chromosome 21 and encoding a dual- 
specificity protein kinase, is the human homolog of the 
Drosophila 'minibrain' gene. The minibrain protein prod- 
uct, mnb, is involved in postembryonic neurogenesis. By 
performing RACE on human testis RNA using primers de- 
signed to the catalytic domain of DYRK1A, Leder et al. 
(1999) isolated a partial DYRK1B cDNA; they obtained the 
complete coding sequence of human DYRK1B by PCR 
cloning from human testis cDNA. The putative DYRK1B 
peptide has a domain structure similar to that of DYRK1A, 
with a kinase domain flanked by a 110- amino acid N- 
terminal domain and a 198- amino acid C- terminal do- 
main. Human DYRK1A and DYRK1B proteins are 84% iden- 
tical in the N- terminal and catalytic domains but show no 
extended similarity in the C- terminal region. Northern 
blot analysis detected a 2.4- kb DYRK1B transcript in 
testis and skeletal muscle. Expression of DYRK1B as a GFP 
fusion protein in COS- 7 cells localized the protein to the 
nucleus. Human and mouse DYRK1B proteins share 97% 
sequence identity. Lee et al. (2000) cloned the same gene, 
which they designated MIRK for 'minibrain- related ki- 



nase.' They found that the encoded protein kinase enables 
colon carcinoma cells to survive under certain stress con- 
ditions. MIRK is a mitogen- activated protein kinase sub- 
strate but is downregulated by activated extracellular sig- 
nal- regulated kinases (ERKs) in vivo. MIRK contains a 
PEST region characteristic of rapidly turned over proteins 
and is broken down to a 57- kD form only in the nucleus. 
MIRK mRNA levels were elevated in several types of carci- 
nomas, and MIRK protein was detected in each of 7 colon 
carcinoma cell lines. Mirk was expressed at a higher pro- 
tein level in Western blots from 3 of 8 colon cancers com- 
pared with paired normal colon tissue, suggesting that 
Mirk plays a role in the evolution of a subset of colon can- 
cers. MIRK is not mutated in colon carcinomas. 

[8006] 

[8007] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8008] Lec |er, S.; Weber, Y.; Altafaj, X.; Estivill, X.; Joost, H.- C; 
Becker, W. : Cloning and characterization of DYRK1B, a 
novel member of the DYRK family of protein kinases. 
Biochem. Biophys. Res. Commun. 254: 474- 479, 1999. ; 
and 



[8009] |_ eGj k.; Deng, X.; Friedman, E. : Mirk protein kinase is a 

mitogen- activated protein kinase substrate that mediates 
survival of colon cancer cells. Cancer Res. 60: 3631- 
3637, 2000. 

[8010] Further studies establishing the function and utilities of 
DYRK1B are found in John Hopkins OMIM database record 
ID 604556, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Dual-specificity tyrosine-(y)-phosphorylation regu- 
lated kinase lb (DYRK1B, Accession NP_006475.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. DYRK1B BINDING SITE is a target binding site found 
in the 3 N untranslated region of multiple transcripts of 
mRNA encoded by DYRK1B, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DYRK1B BINDING 
SITE, designated SEQ ID:3553, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[801 1] Another function of GAM63 is therefore inhibition of 

Dual-specificity tyrosine-(y)-phosphorylation regulated 
kinase lb (DYRK1B, Accession NP_006475.1), a gene 



which is a mitogen- activated dual- specificity protein ki- 
nase substrate and therefore may be associated with 
Colon cancer. Accordingly, utilities of GAM63 include di- 
agnosis, prevention and treatment of Colon cancer, and of 
other diseases and clinical conditions associated with 
DYRK1B. 

[8012] The function of DYRK1B has been established by previous 
studies. The DYRK1A gene (OMIM Ref. No. 600855), lo- 
cated on human chromosome 21 and encoding a dual- 
specificity protein kinase, is the human homolog of the 
Drosophila 'minibrain' gene. The minibrain protein prod- 
uct, mnb, is involved in postembryonic neurogenesis. By 
performing RACE on human testis RNA using primers de- 
signed to the catalytic domain of DYRK1A, Leder et al. 
(1999) isolated a partial DYRK1B cDNA; they obtained the 
complete coding sequence of human DYRK1B by PCR 
cloning from human testis cDNA. The putative DYRK1B 
peptide has a domain structure similar to that of DYRK1A, 
with a kinase domain flanked by a 110- amino acid N- 
terminal domain and a 198- amino acid C- terminal do- 
main. Human DYRK1A and DYRK1B proteins are 84% iden- 
tical in the N- terminal and catalytic domains but show no 
extended similarity in the C- terminal region. Northern 



blot analysis detected a 2.4- kb DYRK1B transcript in 
testis and skeletal muscle. Expression of DYRK1B as a GFP 
fusion protein in COS- 7 cells localized the protein to the 
nucleus. Human and mouse DYRK1B proteins share 97% 
sequence identity. Lee et al. (2000) cloned the same gene, 
which they designated MIRK for 'minibrain- related ki- 
nase.' They found that the encoded protein kinase enables 
colon carcinoma cells to survive under certain stress con- 
ditions. MIRK is a mitogen- activated protein kinase sub- 
strate but is downregulated by activated extracellular sig- 
nal- regulated kinases (ERKs) in vivo. MIRK contains a 
PEST region characteristic of rapidly turned over proteins 
and is broken down to a 57- kD form only in the nucleus. 
MIRK mRNA levels were elevated in several types of carci- 
nomas, and MIRK protein was detected in each of 7 colon 
carcinoma cell lines. Mirk was expressed at a higher pro- 
tein level in Western blots from 3 of 8 colon cancers com- 
pared with paired normal colon tissue, suggesting that 
Mirk plays a role in the evolution of a subset of colon can- 
cers. MIRK is not mutated in colon carcinomas. 

[8013] 

[8014] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[8015] Lec |er, S.; Weber, Y.; Altafaj, X.; Estivill, X.; Joost, H.- C; 
Becker, W. : Cloning and characterization of DYRK1B, a 
novel member of the DYRK family of protein kinases. 
Biochem. Biophys. Res. Commun. 254: 474- 479, 1999. ; 
and 

[8016] |_ eej k.; Deng, X.; Friedman, E. : Mirk protein kinase is a 

mitogen- activated protein kinase substrate that mediates 
survival of colon cancer cells. Cancer Res. 60: 3631- 
3637, 2000. 

[8017] Further studies establishing the function and utilities of 
DYRK1B are found in John Hopkins OMIM database record 
ID 604556, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Dual-specificity tyrosine-(y)-phosphorylation regu- 
lated kinase lb (DYRK1B, Accession NP_006474.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. DYRK1B BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DYRK IB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DYRK IB BINDING 



SITE, designated SEQ ID:3553, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 
[8018] Another function of GAM63 is therefore inhibition of 

Dual-specificity tyrosine-(y)-phosphorylation regulated 
kinase lb (DYRK1B, Accession NP_006474.1), a gene 
which is a mitogen- activated dual- specificity protein ki- 
nase substrate and therefore may be associated with 
Colon cancer. Accordingly, utilities of GAM63 include di- 
agnosis, prevention and treatment of Colon cancer, and of 
other diseases and clinical conditions associated with 
DYRK1B. 

[8019] The function of DYRK1B has been established by previous 
studies. The DYRK1A gene (OMIM Ref. No. 600855), lo- 
cated on human chromosome 21 and encoding a dual- 
specificity protein kinase, is the human homolog of the 
Drosophila 'minibrain' gene. The minibrain protein prod- 
uct, mnb, is involved in postembryonic neurogenesis. By 
performing RACE on human testis RNA using primers de- 
signed to the catalytic domain of DYRK1A, Leder et al. 
(1999) isolated a partial DYRK1B cDNA; they obtained the 
complete coding sequence of human DYRK1B by PCR 
cloning from human testis cDNA. The putative DYRK1B 



peptide has a domain structure similar to that of DYRK1A, 
with a kinase domain flanked by a 110- amino acid N- 
terminal domain and a 198- amino acid C- terminal do- 
main. Human DYRK1A and DYRK1B proteins are 84% iden- 
tical in the N- terminal and catalytic domains but show no 
extended similarity in the C- terminal region. Northern 
blot analysis detected a 2.4- kb DYRK1B transcript in 
testis and skeletal muscle. Expression of DYRK1B as a GFP 
fusion protein in COS- 7 cells localized the protein to the 
nucleus. Human and mouse DYRK1B proteins share 97% 
sequence identity. Lee et al. (2000) cloned the same gene, 
which they designated MIRK for 'minibrain- related ki- 
nase.' They found that the encoded protein kinase enables 
colon carcinoma cells to survive under certain stress con- 
ditions. MIRK is a mitogen- activated protein kinase sub- 
strate but is downregulated by activated extracellular sig- 
nal- regulated kinases (ERKs) in vivo. MIRK contains a 
PEST region characteristic of rapidly turned over proteins 
and is broken down to a 57- kD form only in the nucleus. 
MIRK mRNA levels were elevated in several types of carci- 
nomas, and MIRK protein was detected in each of 7 colon 
carcinoma cell lines. Mirk was expressed at a higher pro- 
tein level in Western blots from 3 of 8 colon cancers com- 



pared with paired normal colon tissue, suggesting that 
Mirk plays a role in the evolution of a subset of colon can- 
cers. MIRK is not mutated in colon carcinomas. 

[8020] 

[8021] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8022] Lec |er, S.; Weber, Y.; Altafaj, X.; Estivill, X.; Joost, H.- C; 
Becker, W. : Cloning and characterization of DYRK1B, a 
novel member of the DYRK family of protein kinases. 
Biochem. Biophys. Res. Commun. 254: 474- 479, 1999. ; 
and 

[8023] |_ eej k.; Deng, X.; Friedman, E. : Mirk protein kinase is a 

mitogen- activated protein kinase substrate that mediates 
survival of colon cancer cells. Cancer Res. 60: 3631- 
3637, 2000. 

[8024] Further studies establishing the function and utilities of 
DYRK IB are found in John Hopkins OMIM database record 
ID 604556, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.EAT2 
(Accession NP_444512.1) is another GAM63 target gene, 
herein designated TARGET GENE. EAT2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 



mRNA encoded by EAT2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EAT2 BINDING SITE, 
designated SEQ ID:4918, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8025] Another function of GAM63 is therefore inhibition of EAT2 
(Accession NP_444512.1) .Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EAT2. 

[8026] EFS (Accession NP.115835.1) is another GAM63 target 

gene, herein designated TARGET GENE. EFS BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of multiple transcripts of mRNA encoded by EFS, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of EFS BINDING SITE, designated SEQ ID: 1802, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[8027] Another function of GAM63 is therefore inhibition of EFS 
(Accession NP_115835.1) .Accordingly, utilities of GAM63 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EFS. 

[8028] EFS (Accession NP_005855.1) is another GAM63 target 

gene, herein designated TARGET GENE. EFS BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by EFS, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of EFS BINDING SITE, designated SEQ ID: 1802, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[8029] Another function of GAM63 is therefore inhibition of EFS 
(Accession NP_005855.1) .Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EFS. 

[8030] Ear |y growth response 3 (EGR3, Accession NP_004421.2) 
is another GAM63 target gene, herein designated TARGET 
GENE. EGR3 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by EGR3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of EGR3 BINDING SITE, designated SEQ ID:4416, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8031] Another function of GAM63 is therefore inhibition of Early 
growth response 3 (EGR3, Accession NP_004421.2), a 
gene which is a putative transcription factor. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EGR3. 

[8032] The function of EGR3 has been established by previous 

studies. The human EGR3 gene was described by Patward- 
han et al. (1991) as predicting a 387- amino acid protein 
containing 3 C2H2 zinc fingers nearly identical to those of 
EGR1 and EGR2. The EGR3 gene has a single intron. The 
gene was known to be induced in various brain regions in 
response to stress or following focal brain injury. Morris 
et al. (1998) stated that, in the SCN, it probably partici- 
pates in the transcriptional regulation of genes in re- 
sponse to retinal input, as had been proposed for FOS. 
Muscle spindles are skeletal muscle sensory organs that 
provide axial and limb position information 
(proprioception) to the central nervous system. Spindles 
consist of encapsulated muscle fibers (intrafusal fibers) 



that are innervated by specialized motor and sensory ax- 
ons. Tourtellotte and Milbrandt (1998) found that mice 
rendered deficient in Egr3 by gene targeting had gait 
ataxia, increased frequency of perinatal mortality, scolio- 
sis, resting tremors, and ptosis. Although extrafusal 
skeletal muscle fibers appeared normal, Egr3- deficient 
animals lacked muscle spindles, a finding that is consis- 
tent with their profound gait ataxia. Egr3 was highly ex- 
pressed in developing muscle spindles, but not in Ma af- 
ferent neurons or their terminals during developmental 
periods that coincided with the induction of spindle mor- 
phogenesis by sensory afferent axons. These results indi- 
cated that type I myotubes are dependent upon Egr3- 
mediated transcription for proper spindle development. 

[8033] 

[8034] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8035] Morris, M. E.; Viswanathan, N.; Kuhlman, S.; Davis, F. C; 
Weitz, C. J. : A screen for genes induced in the suprachi- 
asmatic nucleus by light. Science 279: 1544- 1547, 1998. 
; and 

[8036] Tourtellotte, W. C; Milbrandt, J. : Sensory ataxia and mus- 



cle spindle agenesis in mice lacking the transcription fac- 
tor Egr3. Nature Genet. 20: 87- 91, 1998. 

[8037] Further studies establishing the function and utilities of 
EGR3 are found in John Hopkins OMIM database record ID 
602419, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Enolase 2, (gamma, 
neuronal) (EN02, Accession NP_001966.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
EN02 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by EN02, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
EN02 BINDING SITE, designated SEQ ID: 13 106, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[8038] Another function of GAM63 is therefore inhibition of Eno- 
lase 2, (gamma, neuronal) (EN02, Accession 
NP_001966.1), a gene which converts 2- phospho- D- 
glycerate to phosphoenolpyruvate in glycolysis. Accord- 
ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EN02. 



[8039] The function of EN02 has been established by previous 
studies. The enolases (phosphopyruvate hydratase; EC 
4.2.1.11) catalyze the interconversion of 2- phosphoglyc- 
erate to phosphoenolpyruvate in the glycolytic pathway. 
The functional enzyme is a dimer made up of subunits re- 
ferred to as alpha, beta, and gamma. In mammals there 
are at least 3 isoforms of enolase characterized by differ- 
ent tissue distributions as well as by distinct biochemical 
and immunologic properties. The alpha-, or nonneuronal, 
enolase (ENOl; 172430) is a nearly ubiquitous form, 
found in almost all tissues, and its expression precedes 
that of the other isoforms in the early stage of embryonic 
development. The beta-, or muscle- specific, enolase 
(EN03; 131370) is present in adult skeletal muscle, and 
the gamma-, or neuron- specific, enolase (EN02) is the 
major form found in mature neurons and in cells of neu- 
ronal origin. Enolase- 2 is determined by a gene on chro- 
mosome 12 (Grzeschik, 1976). Herbschleb- Voogt et al. 
(1978) confirmed assignment to chromosome 12 by 
showing synteny with LDHB and PEPB in man- mouse hy- 
brids. Mattei et al. (1982) assigned EN02 to 12pll- qter 
by study of cells trisomic for 12pter- pll. Law and Kao 
(1982) also assigned the gene to chromosome 12. By in 



situ hybridization, Craig et al. (1989, 1990) localized 
EN02 to 12pl3. Oliva et al. (1991) demonstrated that the 
EN02 gene contains 12 exons distributed over 9,213 nu- 
cleotides. The putative promoter region lacks canonical 
TATA and CAAT boxes, is very G+C- rich, and contains 
several potential regulatory sequences. 

[8040] 

[8041] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8042] oliva, D.; Cali, L; Feo, S.; Giallongo, A. : Complete struc- 
ture of the human gene encoding neuron- specific eno- 
lase. Genomics 10: 157- 165, 1991. ; and 

[8043] Hinks, L. J.; Day, I. N. M. : Further studies of enolase loci. 
(Abstract) Cytogenet. Cell Genet. 58: 1854 only, 1991. 

[8044] Further studies establishing the function and utilities of 

EN02 are found in John Hopkins OMIM database record ID 
131360, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Era g-protein-like 1 
(e. coli) (ERAL1, Accession NP_005693.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
ERAL1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by ERAL1, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ERAL1 BINDING SITE, designated SEQ ID:5170, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8045] Another function of GAM63 is therefore inhibition of Era 
g-protein-like 1 (e. coli) (ERAL1, Accession NP_005693.1) 
. Accordingly, utilities of GAM63 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ERAL1. 

[8046] v-erb-b2 erythroblastic leukemia viral oncogene homolog 
3 (avian) (ERBB3, Accession NP_001973.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
ERBB3 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by ERBB3, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ERBB3 BINDING SITE, designated SEQ ID: 12 198, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8047] Another function of GAM63 is therefore inhibition of V- 



erb-b2 erythroblastic leukemia viral oncogene homolog 3 
(avian) (ERBB3, Accession NP_001973.1), a gene which 
binds and is activated by neuregulins and ntak. Accord- 
ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ERBB3. 

[8048] The function of ERBB3 has been established by previous 
studies. Kraus et al. (1989) detected a DNA fragment re- 
lated to but distinct from epidermal growth factor recep- 
tor (EGFR; 131550) and ERBB2 (OMIM Ref. No. 164870). 
cDNA cloning showed a predicted 148- kD transmem- 
brane polypeptide with structural features identifying it as 
a member of the ERBB gene family, prompting the desig- 
nation ERBB3. Markedly elevated ERBB3 mRNA levels were 
demonstrated in certain human mammary tumor cell 
lines, suggesting that it may play a role in some human 
malignancies just as does EGFR (also called ERBB1). Epi- 
dermal growth factor (OMIM Ref. No. 131530), transform- 
ing growth factor alpha (OMIM Ref. No. 190170), and am- 
phiregulin (OMIM Ref. No. 104640) are structurally and 
functionally related growth regulatory proteins. They all 
are secreted polypeptides that bind to the 170- kD cell- 
surface EGF receptor, activating its intrinsic kinase activ- 



ity. Plowman et al. (1990) speculated that these 3 proteins 
may differentially interact with a homolog of EGFR. They 
failed to show any interaction between these 3 secreted 
growth factors and ERBB2, a known EGFR- related protein. 
Searching for other members of this family of receptor ty- 
rosine kinases, however, they cloned and studied the ex- 
pression of ERBB3, which they referred to as HER3. The 
cDNA was isolated from a human carcinoma cell line, and 
its 6- kb transcript was identified in various human tis- 
sues. Carraway et al. (1994) demonstrated that ERBB3 is a 
receptor for heregulin (OMIM Ref. No. 142445) and is ca- 
pable of mediating HGL- stimulated tyrosine phosphory- 
lation of itself. By in situ hybridization, Kraus et al. (1989) 
mapped the ERBB3 gene to chromosome 12ql3. 

[8049] 

[8050] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 8051 ] Kraus, M. H.; Issing, W.; Miki, T.; Popescu, N. C.; Aaron- 
son, S. A. : Isolation and characterization of ERBB3, a third 
member of the ERBB/epidermal growth factor receptor 
family: evidence for overexpression in a subset of human 
mammary tumors. Proc. Nat. Acad. Sci. 86: 9193- 9197, 



1989. ; and 

[8052] plowman, G. D.; Whitney, G. S.; Neubauer, M. C; Green, J. 
M.; McDonald, V. L; Todaro, G.J.; Shoyab, M. : Molecular 
cloning and expression of an additional epidermal growth 
factor rece. 

[8053] Further studies establishing the function and utilities of 
ERBB3 are found in John Hopkins OMIM database record 
ID 190151, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Extra spindle 
poles like 1 (s. cerevisiae) (ESPL1, Accession NP.036423.1) 
is another GAM63 target gene, herein designated TARGET 
GENE. ESPL1 BINDING SITE is a target binding site found in 
the 5^ untranslated region of mRNA encoded by ESPL1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ESPL1 BINDING SITE, designated SEQ ID:2372, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8054] Another function of GAM63 is therefore inhibition of Extra 
spindle poles like 1 (s. cerevisiae) (ESPL1, Accession 
NP_036423.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with ESPL1. 

[8055] FUR (Accession NP_058642.1) is another GAM63 target 

gene, herein designated TARGET GENE. FUR BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by FUR, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of FUR BINDING SITE, designated SEQ ID:15037, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8056] Another function of GAM63 is therefore inhibition of FUR 
(Accession NP_058642.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FUR. 

[8057] FUR (Accession NP_653087.1) is another GAM63 target 

gene, herein designated TARGET GENE. FUR BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of multiple transcripts of mRNA encoded by FUR, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of FUR BINDING SITE, designated SEQ ID:15037, 



to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8058] Another function of GAM63 is therefore inhibition of FUR 
(Accession NP_653087.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FUR. 

[8059] FUR (Accession NP_653086.1) is another GAM63 target 

gene, herein designated TARGET GENE. FUR BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by FUR, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of FUR BINDING SITE, designated SEQ ID:15037, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8060] Another function of GAM63 is therefore inhibition of FUR 
(Accession NP_653086.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FUR. 

[8061] FUR (Accession NP_653085.1) is another GAM63 target 

gene, herein designated TARGET GENE. FUR BINDING SITE 
is a target binding site found in the 3 X untranslated re- 



gion of multiple transcripts of mRNA encoded by FUR, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of FUR BINDING SITE, designated SEQ ID:15037, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8062] Another function of GAM63 is therefore inhibition of FUR 
(Accession NP_653085.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FUR. 

[8063] Family with sequence similarity 3, member a (FAM3A, Ac- 
cession NP_068578.1) is another GAM63 target gene, 
herein designated TARGET GENE. FAM3A BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by FAM3A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FAM3A BINDING 
SITE, designated SEQ ID:11015, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[8064] Another function of GAM63 is therefore inhibition of Fam- 



ily with sequence similarity 3, member a (FAM3A, Acces- 
sion NP_068578.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FAM3A. 

[8065] FBXW8 (Accession NP_036306.1) is another GAM63 target 
gene, herein designated TARGET GENE. FBXW8 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
FBXW8, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FBXW8 BINDING SITE, designated 
SEQ ID: 15570, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8066] Another function of GAM63 is therefore inhibition of 

FBXW8 (Accession NP_036306.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FBXW8. 

[8067] FBXW8 (Accession NP.699179.2) is another GAM63 target 
gene, herein designated TARGET GENE. FBXW8 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
FBXW8, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FBXW8 BINDING SITE, designated 
SEQ ID: 15570, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8068] Another function of GAM63 is therefore inhibition of 

FBXW8 (Accession NP.699179.2) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FBXW8. 

[8069] FLJ00001 (Accession XP.088525.2) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ00001 
BINDING SITE1 and FLJ00001 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ00001, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ00001 BINDING SITE1 and 
FLJ00001 BINDING SITE2, designated SEQ ID:9347 and 
SEQ ID:3839 respectively, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8070] Another function of GAM63 is therefore inhibition of 

FLJ00001 (Accession XP.088525.2) . Accordingly, utilities 



of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ00001. 

[8071] FLJ00024 (Accession XP.033361.2) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ00024 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ00024, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ00024 BINDING SITE, designated 
SEQ ID: 16819, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8072] Another function of GAM63 is therefore inhibition of 

FLJ00024 (Accession XP.033361.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ00024. 

[8073] FLJ00024 (Accession NP_203745.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ00024 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ00024, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of FLJ00024 BINDING SITE, designated 
SEQ ID: 16819, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8074] Another function of GAM63 is therefore inhibition of 

FLJ00024 (Accession NP.203745.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ00024. 

[8075] FLJ00103 (Accession XP.036104.5) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ00103 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ00103, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ00103 BINDING SITE, designated SEQ ID:7642, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8076] Another function of GAM63 is therefore inhibition of 

FLJ00103 (Accession XP.036104.5) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ00103. 

[8077] FLJ 10900 (Accession NP_060734.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ 10900 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10900, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10900 BINDING SITE, designated SEQ ID:16238, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8078] Another function of GAM63 is therefore inhibition of 

FLJ10900 (Accession NP.060734.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10900. 

[8079] FLJ 10922 (Accession NP.060743.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ10922 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ10922, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10922 BINDING SITE, designated SEQ ID:16820, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8080] Another function of GAM63 is therefore inhibition of 



FLJ10922 (Accession NP_060743.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10922. 

[8081] FLJ11151 (Accession NP_060810.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ11151 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ11151, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11151 BINDING SITE, designated SEQ ID:11328, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8082] Another function of GAM63 is therefore inhibition of 

FLJ11151 (Accession NP_060810.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11151. 

[8083] FLJ12660 (Accession NP.079428.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ12660 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 12660, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ12660 BINDING SITE, designated SEQ ID:6133, to the 
nucleotide sequence of CAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8084] Another function of GAM63 is therefore inhibition of 

FLJ12660 (Accession NP.079428.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12660. 

[8085] FLJ13204 (Accession NP.079037.2) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ13204 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 13204, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13204 BINDING SITE, designated SEQ ID:3368, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8086] Another function of GAM63 is therefore inhibition of 

FLJ13204 (Accession NP_079037.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13204. 

[8087] FLJ13215 (Accession NP_079280.1) is another GAM63 tar- 



get gene, herein designated TARGET GENE. FLJ13215 
BINDING SITE1 and FLJ13215 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ13215, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ13215 BINDING SITE1 and 
FLJ13215 BINDING SITE2, designated SEQ ID:18857 and 
SEQ ID: 5332 respectively, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8088] Another function of GAM63 is therefore inhibition of 

FLJ13215 (Accession NP_079280.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13215. 

[8089] FLJ13639 (Accession NP_078981.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ13639 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13639, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13639 BINDING SITE, designated SEQ ID:19873, to the 



nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8090] Another function of GAM63 is therefore inhibition of 

FLJ13639 (Accession NP.078981.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13639. 

[8091] FLJ14007 (Accession NP_078975.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ 14007 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 14007, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14007 BINDING SITE, designated SEQ ID:11969, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8092] Another function of GAM63 is therefore inhibition of 

FLJ14007 (Accession NP_078975.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14007. 

[8093] FLJ14050 (Accession NP_079145.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ14050 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by FLJ14050, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14050 BINDING SITE, designated SEQ ID:19808, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8094] Another function of GAM63 is therefore inhibition of 

FLJ14050 (Accession NP.079145.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14050. 

[8095] FLJ20487 (Accession NP_060311.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ20487 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ20487, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20487 BINDING SITE, designated SEQ ID:14156, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8096] Another function of GAM63 is therefore inhibition of 

FLJ20487 (Accession NP_060311.1) . Accordingly, utilities 



of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20487. 

[8097] FLJ20619 (Accession NP_060374.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ20619 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20619, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20619 BINDING SITE, designated SEQ ID:9038, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8098] Another function of GAM63 is therefore inhibition of 

FLJ20619 (Accession NP.060374.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20619. 

[8099] FLJ20825 (Accession NP_060432.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ20825 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20825, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ20825 BINDING SITE, designated SEQ ID:1853, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8100] Another function of GAM63 is therefore inhibition of 

FLJ20825 (Accession NP.060432.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20825. 

[8101] FLJ21977 (Accession NP.115589.2) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ21977 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ21977, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21977 BINDING SITE, designated SEQ ID:19347, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8102] Another function of GAM63 is therefore inhibition of 

FLJ21977 (Accession NP_115589.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21977. 

[8103] FLJ22160 (Accession NP_078861.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ22160 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22160, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22160 BINDING SITE, designated SEQ ID:4897, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8104] Another function of GAM63 is therefore inhibition of 

FLJ22160 (Accession NP.078861.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22160. 

[8105] FLJ22169 (Accession NP.076990.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ22169 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ22169, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22169 BINDING SITE, designated SEQ ID:9940, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8106] Another function of GAM63 is therefore inhibition of 



FLJ22169 (Accession NP_076990.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22169. 

[8107] FLJ22329 (Accession NP.078932.2) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ22329 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ22329, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22329 BINDING SITE, designated SEQ ID:2748, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8108] Another function of GAM63 is therefore inhibition of 

FLJ22329 (Accession NP_078932.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22329. 

[8109] FLJ22678 (Accession NP_078812.2) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ22678 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22678, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ22678 BINDING SITE, designated SEQ ID:5171, to the 
nucleotide sequence of CAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[81 1 0] Another function of GAM63 is therefore inhibition of 

FLJ22678 (Accession NP.078812.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22678. 

Pm] FLJ23420 (Accession NP.079337.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ23420 
BINDING SITE is a target binding site found in the 5' un- 
translated region of mRNA encoded by FLJ23420, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23420 BINDING SITE, designated SEQ ID:20060, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8112] Another function of GAM63 is therefore inhibition of 

FLJ23420 (Accession NP_079337.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23420. 

[8113] FLJ30317 (Accession NP.742148.1) is another GAM63 tar- 



get gene, herein designated TARGET GENE. FLJ30317 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ30317, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30317 BINDING SITE, designated SEQ ID:19586, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8114] Another function of GAM63 is therefore inhibition of 

FLJ30317 (Accession NP.742148.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30317. 

[8115] FLJ30473 (Accession NP_653305.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ30473 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ30473, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30473 BINDING SITE, designated SEQ ID:18935, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 



[81 1 6] Another function of GAM63 is therefore inhibition of 

FLJ30473 (Accession NP_653305.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30473. 

[8117] FLJ31131 (Accession NP_689748.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ31131 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by FLJ31131, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31131 BINDING SITE, designated SEQ ID:15810, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8118] Another function of GAM63 is therefore inhibition of 

FLJ31131 (Accession NP.689748.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31131. 

[8119] FLJ31713 (Accession NP_689788.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ31713 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ31713, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31713 BINDING SITE, designated SEQ ID:19852, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8120] Another function of GAM63 is therefore inhibition of 

FLJ31713 (Accession NP.689788.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31713. 

[8121] FLJ31819 (Accession NP.689742.2) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ31819 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ31819, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31819 BINDING SITE, designated SEQ ID:18693, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8122] Another function of GAM63 is therefore inhibition of 

FLJ31819 (Accession NP.689742.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31819. 



[8123] FLJ31821 (Accession NP_694574.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ31821 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ31821, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31821 BINDING SITE, designated SEQ ID:855, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8124] Another function of GAM63 is therefore inhibition of 

FLJ31821 (Accession NP.694574.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31821. 

[8125] FLJ32065 (Accession NP.694577.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ32065 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32065, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32065 BINDING SITE, designated SEQ ID:15838, to the 
nucleotide sequence of GAM63 RNA, herein designated 



GAM RNA, also designated SEQ ID:348. 

[8126] Another function of GAM63 is therefore inhibition of 

FLJ32065 (Accession NP_694577.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32065. 

[8127] FLJ32069 (Accession NP_694578.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ32069 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32069, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32069 BINDING SITE, designated SEQ ID: 10747, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8128] Another function of GAM63 is therefore inhibition of 

FLJ32069 (Accession NP.694578.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32069. 

[8129] FLJ32784 (Accession NP.653224.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ32784 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32784, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32784 BINDING SITE, designated SEQ ID:7437, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8130] Another function of GAM63 is therefore inhibition of 

FLJ32784 (Accession NP.653224.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32784. 

[8131] FLJ33610 (Accession NP.775968.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ33610 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ33610, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ33610 BINDING SITE, designated SEQ ID:17301, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8132] Another function of GAM63 is therefore inhibition of 

FLJ33610 (Accession NP_775968.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ33610. 

[8133] FLJ33641 (Accession NP_689900.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ33641 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ33641, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ33641 BINDING SITE, designated SEQ ID:15987, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8134] Another function of GAM63 is therefore inhibition of 

FLJ33641 (Accession NP_689900.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ33641. 

[8 1 35] FLJ33817 (Accession NP_689561.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ33817 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ33817, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ33817 BINDING SITE, designated SEQ ID:19519, to the 



nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8136] Another function of GAM63 is therefore inhibition of 

FLJ33817 (Accession NP_689561.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ33817. 

[8137] FLJ35220 (Accession NP.775898.2) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ35220 
BINDING SITE is a target binding site found in the 3" un- 
translated region of mRNA encoded by FLJ35220, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ35220 BINDING SITE, designated SEQ ID:7479, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8138] Another function of GAM63 is therefore inhibition of 

FLJ35220 (Accession NP.775898.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ35220. 

[8139] FLJ35283 (Accession NP_689915.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ35283 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ35283, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ35283 BINDING SITE, designated SEQ ID:19021, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8140] Another function of GAM63 is therefore inhibition of 

FLJ35283 (Accession NP.689915.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ35283. 

[8 141 ] FLJ35613 (Accession NP.775924.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ35613 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ35613, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ35613 BINDING SITE, designated SEQ ID:6698, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8142] Another function of GAM63 is therefore inhibition of 

FLJ35613 (Accession NP_775924.1) . Accordingly, utilities 



of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ35613. 

[8143] FLJ37478 (Accession NP_848652.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ37478 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ37478, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ37478 BINDING SITE, designated SEQ ID:7911, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8144] Another function of GAM63 is therefore inhibition of 

FLJ37478 (Accession NP_848652.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ37478. 

[8145] FLJ38628 (Accession NP.689480.2) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ38628 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ38628, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ38628 BINDING SITE, designated SEQ ID:3281, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8146] Another function of GAM63 is therefore inhibition of 

FLJ38628 (Accession NP.689480.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38628. 

[8147] FLJ38792 (Accession NP_848615.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ38792 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ38792, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ38792 BINDING SITE, designated SEQ ID:2686, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8148] Another function of GAM63 is therefore inhibition of 

FLJ38792 (Accession NP_848615.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38792. 

[8149] FLJ39249 (Accession NP_775935.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. FLJ39249 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ39249, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ39249 BINDING SITE, designated SEQ ID:16239, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8150] Another function of GAM63 is therefore inhibition of 

FLJ39249 (Accession NP.775935.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ39249. 

[8151] Flavin containing monooxygenase 4 (FM04, Accession 

NP_002013.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. FM04 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by FM04, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FM04 BINDING SITE, designated 
SEQ ID: 13036, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8152] Another function of GAM63 is therefore inhibition of 



Flavin containing monooxygenase 4 (FM04, Accession 
NP_002013.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FM04. 

[8153] Frequenin homolog (drosophila) (FREQ, Accession 

NP_055101.2) is another GAM63 target gene, herein des- 
ignated TARGET GENE. FREQ BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by FREQ, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FREQ BINDING SITE, designated 
SEQ ID: 12692, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8154] Another function of GAM63 is therefore inhibition of Fre- 
quenin homolog (drosophila) (FREQ, Accession 
NP.055101.2) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FREQ. 

[8155] Ferritin, light polypeptide (FTL, Accession NP_000137.2) is 
another GAM63 target gene, herein designated TARGET 
GENE. FTL BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by FTL, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of FTL BINDING SITE, designated SEQ ID: 15882, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 
[8156] Another function of GAM63 is therefore inhibition of Fer- 
ritin, light polypeptide (FTL, Accession NP_000137.2), a 
gene which stores iron in a soluble, nontoxic, readily 
available form, and therefore is associated with Hereditary 
hyperferritinemia- cataract syndrome. Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of Hereditary hyperferritinemia- cataract syndrome, 
and of other diseases and clinical conditions associated 
with FTL. 

[8157] The function of FTL has been established by previous 
studies. Beaumont et al. (1995) identified a mutation in 
the iron- responsive element (IRE) in the 5- prime non- 
coding region of the FTL gene (134790.0001) in the hy- 
perferritinemia- cataract syndrome (OMIM Ref. No. 
600886). Ferritin is the major intracellular iron storage 
protein in all organisms. It has the shape of a hollow 
sphere that permits entry of a variable amount of iron for 



storage as ferric hydroxide phosphate complexes. Mam- 
malian liver and spleen ferritin (relative mass about 
450,000) consists of 24 subunits of 2 species, the heavy 
subunit (relative mass = 21,000) and the light subunit 
(relative mass = 19,000). Brown et al. (1983) presented 
evidence that, in the rat, the 2 species of subunits are 
coded by separate mRNAs. Furthermore, a family of genes 
appear to encode the light subunit. Studies of ferritin syn- 
thesis in cell- free systems suggested that the H and L 
subunits have different mRNA molecules (Watanabe and 
Drysdale, 1981). By study of human/Chinese hamster hy- 
brid cells and use of a radioimmunoassay specific for hu- 
man ferritin, Caskey et al. (1983) showed that chromo- 
some 19 encodes the structural gene for ferritin. Thus, 
mutation in the structural gene for ferritin is not respon- 
sible for hemochromatosis (OMIM Ref. No. 235200), since 
that disorder is coded by chromosome 6. By in situ hy- 
bridization, McGill et al. (1984) confirmed the assignment 
of the light chain gene to chromosome 19 but concluded 
that the heavy chain is encoded by lp. By study of ham- 
ster- human and mouse- human hybrid cells, some with 
translocations involving chromosome 19, Worwood et al. 
(1985) concluded that light subunits of ferritin (rich in hu- 



man spleen ferritin) are coded by a gene in segment 
19ql3.3- qter and that the gene for the heavy subunit 
(rich in human heart ferritin) is located on chromosome 
11. By miniaturized restriction enzyme analysis of sorted 
chromosomes, Lebo et al. (1985) demonstrated ferritin 
light- chain genes on at least 3 chromosomes. Munro et 
al. (1988) reviewed information on the ferritin genes. They 
pointed out that in both the rat and the human, several 
ferritin pseudogenes can be recognized not only because 
they are flanked by 5- prime and 3- prime direct repeats 
representing the site of their retroinsertion into the chro- 
matin, but also because they differ from functional genes 
by the absence of introns and by the presence of 
polyadenylic acid tails that have been inserted onto the 3- 
prime end of the messenger transcription of the func- 
tional gene. They cited the evidence of Santoro et al. 
(1986) and of Hentze et al. (1986) that there is only one 
expressed H and one expressed L gene in the human 
genome. 

[8158] 

[8159] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[8160] Beaumont, C; Leneuve, P.; Devaux, I.; Scoazec, J.- Y.; 

Berthier, M.; Loiseau, M.- N.; Grandchamp, B.; Bonneau, D. 
: Mutation in the iron responsive element of the L ferritin 
mRNA in a family with dominant hyperferritinaemia and 
cataract. Nature Genet. 11: 444- 446, 1995. ; and 

[8161] worwood, M.; Brook, J. D.; Cragg, S.J.; Hellkuhl, B.; Jones, 
B. M.; Perera, P.; Roberts, S. H.; Shaw, D.J. : Assignment of 
human ferritin genes to chromosomes 11 and 19ql3.3- 
19qter. H. 

[8162] Further studies establishing the function and utilities of 
FTL are found in John Hopkins OMIM database record ID 
134790, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Fyve and coiled-coil 
domain containing 1 (FYCOl, Accession NP_078789.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. FYCOl BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by 
FYCOl, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FYCOl BINDING SITE, designated 
SEQ ID: 19663, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 



[8163] Another function of GAM63 is therefore inhibition of Fyve 
and coiled-coil domain containing 1 (FYCOl, Accession 
NP_078789.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FYCOl. 

[8164] Grb2-associated binding protein 2 (GAB2, Accession 

NP_036428.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. GAB2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by GAB2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GAB2 
BINDING SITE, designated SEQ ID:7245, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[8165] Another function of GAM63 is therefore inhibition of 
Grb2-associated binding protein 2 (GAB2, Accession 
NP_036428.1), a gene which act as adapters for transmit- 
ting various signals. Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GAB2. 

[8166] The function of GAB2 has been established by previous 



studies. The GAB2 gene encodes a 100- kd adapter 
molecule that is the principal activator of phosphatidyli- 
nositol- 3 kinase (PIK3; OMIM Ref. No. 171833) in re- 
sponse to activation of the high affinity IgE receptor (see 
OMIM Ref. No. 147140). Zhao et al. (1999) demonstrated 
that upon tyrosine phosphorylation, GAB2 physically in- 
teracts with SHP2 tyrosine phosphatase and GRB2 adapter 
protein (OMIM Ref. No. 604330). GAB2 has an inhibitory 
effect on the activation of ELK1 (OMIM Ref. No. 311040)- 
dependent transcription triggered by a dominant active 
Ras (OMIM Ref. No. 190020) mutant or under growth fac- 
tor stimulation, whereas GAB1 acts to potentiate slightly 
the ELK1 activity in the same system. In contrast to the re- 
ciprocal effects of GAB1 and GAB2 in mediating ELK1 in- 
duction, these 2 molecules have a similar function in ex- 
tracellular signal- regulated kinase activation induced by 
either oncogenic Ras or growth factor stimulation. Zhao et 
al. (1999) concluded that GAB1 and GAB2 may have dis- 
tinct roles in coupling cytoplasmic- nuclear signal trans- 
duction. 

[8167] Animal model experiments lend further support to the 
function of GAB2. Gu et al. (2001) generated mice defi- 
cient in Gab2 by homologous recombination. Gab2 - /- 



mice were viable and generally healthy; however, the re- 
sponse of Gab2 - /- mast cells to stimulation of the high 
affinity IgE receptor Fc- epsilon- Rl (see OMIM Ref. No. 
147140) was defective. Accordingly, allergic reactions, 
such as passive cutaneous and systemic anaphylaxis, were 
markedly impaired in Gab - /- mice. Biochemical analyses 
revealed that signaling pathways dependent on phos- 
phatidylinositol- 3 hydroxykinase (PI3K), a critical compo- 
nent of the Fc- epsilon- Rl signaling, were defective in 
Gab2 - /- mast cells. Gu et al. (2001) concluded that 
GAB2 is the principal activator of PI3K in response to Fc- 
epsilon- Rl activation, thereby providing genetic evidence 
that Dos/Gab family scaffolds regulate the PI3K pathway 
in vivo. 

[8168] it is appreciated that the abovementioned animal model 
for GAB2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8169] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 817 °] Gu, H.; Saito, K.; Klaman, L D.; Shen, J.; Fleming, T.; 

Wang, Y.- P.; Pratt, J. C.; Lin, G.; Lim, B.; Kinet, J.- P.; Neel, 



B. G. : Essential role for Gab2 in the allergic response. Na- 
ture 412: 186- 190, 2001. ; and 

t 8171 ] Zhao, C; Yu, D.- H.; Shen, R.; Feng, G.- S. : Gab2, a new 
pleckstrin homology domain- containing adapter protein, 
acts to uncouple signaling from ERK kinase to Elk- 1. J. 
Biol. Chem. 274. 

[8172] Further studies establishing the function and utilities of 
GAB2 are found in John Hopkins OMIM database record ID 
606203, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Grb2-associated 
binding protein 2 (GAB2, Accession NP_536739.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. GAB2 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by GAB2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of GAB2 BINDING SITE, 
designated SEQ ID:7245, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 



[8173] Another function of GAM63 is therefore inhibition of 
Grb2-associated binding protein 2 (GAB2, Accession 
NP.536739.1), a gene which act as adapters for transmit- 
ting various signals. Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GAB2. 

[8174] The function of GAB2 has been established by previous 
studies. The GAB2 gene encodes a 100- kd adapter 
molecule that is the principal activator of phosphatidyli- 
nositol- 3 kinase (PIK3; OMIM Ref. No. 171833) in re- 
sponse to activation of the high affinity IgE receptor (see 
OMIM Ref. No. 147140). Zhao et al. (1999) demonstrated 
that upon tyrosine phosphorylation, GAB2 physically in- 
teracts with SHP2 tyrosine phosphatase and GRB2 adapter 
protein (OMIM Ref. No. 604330). GAB2 has an inhibitory 
effect on the activation of ELK1 (OMIM Ref. No. 311040)- 
dependent transcription triggered by a dominant active 
Ras (OMIM Ref. No. 190020) mutant or under growth fac- 
tor stimulation, whereas GAB1 acts to potentiate slightly 
the ELK1 activity in the same system. In contrast to the re- 
ciprocal effects of GAB1 and GAB2 in mediating ELK1 in- 
duction, these 2 molecules have a similar function in ex- 
tracellular signal- regulated kinase activation induced by 



either oncogenic Ras or growth factor stimulation. Zhao et 
al. (1999) concluded that GAB1 and GAB2 may have dis- 
tinct roles in coupling cytoplasmic- nuclear signal trans- 
duction. 

[8175] Animal model experiments lend further support to the 
function of GAB2. Gu et al. (2001) generated mice defi- 
cient in Gab2 by homologous recombination. Gab2 - /- 
mice were viable and generally healthy; however, the re- 
sponse of Gab2 - /- mast cells to stimulation of the high 
affinity IgE receptor Fc- epsilon- Rl (see OMIM Ref. No. 
147140) was defective. Accordingly, allergic reactions, 
such as passive cutaneous and systemic anaphylaxis, were 
markedly impaired in Gab - /- mice. Biochemical analyses 
revealed that signaling pathways dependent on phos- 
phatidylinositol- 3 hydroxykinase (PI3K), a critical compo- 
nent of the Fc- epsilon- Rl signaling, were defective in 
Gab2 - /- mast cells. Gu et al. (2001) concluded that 
GAB2 is the principal activator of PI3K in response to Fc- 
epsilon- Rl activation, thereby providing genetic evidence 
that Dos/Gab family scaffolds regulate the PI3K pathway 
in vivo. 

[8176] ^ is appreciated that the abovementioned animal model 
for GAB2 is acknowledged by those skilled in the art as a 



scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8177] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8178] Gu, H.; Saito, K.; Klaman, L D.; Shen, J.; Fleming, T.; 

Wang, Y.- P.; Pratt, J. C; Lin, C; Lim, B.; Kinet, J.- P.; Neel, 
B. G. : Essential role for Gab2 in the allergic response. Na- 
ture 412: 186- 190, 2001. ; and 

[8179] Zhao, C.; Yu, D.- H.; Shen, R.; Feng, G.- S. : Gab2, a new 
pleckstrin homology domain- containing adapter protein, 
acts to uncouple signaling from ERK kinase to Elk- 1. J. 
Biol. Chem. 274. 

[8180] Further studies establishing the function and utilities of 
GAB2 are found in John Hopkins OMIM database record ID 
606203, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. Gamma-aminobutyric acid (gaba) b receptor, 1 
(GABBR1, Accession NP_001461.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. GABBR1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
GABBR1, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GABBR1 BINDING SITE, designated 
SEQ ID: 19441, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8181] Another function of GAM63 is therefore inhibition of 

Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_001461.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GABBR1. 

[8182] Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068704.1) is another GAM63 target gene, 
herein designated TARGET GENE. GABBR1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by GABBR1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GABBR1 BINDING SITE, designated SEQ ID: 19441, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8183] Another function of GAM63 is therefore inhibition of 

Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 



Accession NP_068704.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GABBR1. 

[8184] Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068705.1) is another GAM63 target gene, 
herein designated TARGET GENE. GABBR1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by GABBR1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GABBR1 BINDING SITE, designated SEQ ID: 19441, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8185] Another function of GAM63 is therefore inhibition of 

Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068705.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GABBR1. 

[8186] Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068703.1) is another GAM63 target gene, 
herein designated TARGET GENE. GABBR1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 



of multiple transcripts of mRNA encoded by GABBR1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GABBR1 BINDING SITE, designated SEQ ID: 19441, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8187] Another function of GAM63 is therefore inhibition of 

Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068703.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GABBR1. 

[ 818Q ] Gata binding protein 4 (GATA4, Accession NP.002043.1) 
is another GAM63 target gene, herein designated TARGET 
GENE. GATA4 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by 
GATA4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GATA4 BINDING SITE, designated 
SEQ ID:980, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8189] Another function of GAM63 is therefore inhibition of Gata 



binding protein 4 (GATA4, Accession NP_002043.1), a 
gene which regulates genes critical for myocardial differ- 
entiation and function, and therefore may be associated 
with Cardiac hypertrophy and sex cord- derived ovarian 
tumors. Accordingly, utilities of GAM63 include diagnosis, 
prevention and treatment of Cardiac hypertrophy and sex 
cord- derived ovarian tumors., and of other diseases and 
clinical conditions associated with GATA4. 
[8190] The function of GATA4 has been established by previous 
studies. Hasegawa et al. (1997) presented evidence impli- 
cating GATA4 as a mediator of changes in gene expres- 
sion associated with cardiac hypertrophy. The authors in- 
jected a luciferase reporter construct driven by the cardiac 
beta- myosin heavy chain (MYH7; 160760) promoter re- 
gion into rat myocardium in vivo. Cardiac hypertrophy was 
induced by surgical aortic constriction. Reporter gene ex- 
pression in hypertrophic myocardium after 23 days was 3 
times higher than that in sham controls (P less than 
0.005); however, mutation of the CATA motif markedly 
reduced this response. Hasegawa et al. (1997) concluded 
that interaction between CATA4 and the GATA element 
plays a role in the transcriptional activation of MYH7 dur- 
ing pressure overload cardiac hypertrophy. 



[8191] Animal model experiments lend further support to the 
function of GATA4. Crispino et al. (2001) created mice 
harboring a single amino acid replacement in Gata4 that 
impaired the ability of the protein to interact with Fog2. 
These mice died just after embryonic day 12.5 and exhib- 
ited features similar to Fog2- null embryos, most notably 
absence of coronary vasculature and reduced staining for 
Flkl (OMIM Ref. No. 191306) and intracellular adhesion 
molecule- 2 (ICAM2; 146630). However, the Gata4 mutant 
mice also showed semilunar cardiac valve defects and a 
double- outlet right ventricle not seen in Fog2- null mice. 
Crispino et al. (2001) concluded that GATA4 function is 
dependent on interaction with FOG2 and likely with an ad- 
ditional cardiac- specific FOG protein. 

t 8192 ] It is appreciated that the abovementioned animal model 

for GATA4 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8193] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8194] Crispino, J. D.; Lodish, M. B.; Thurberg, B. L; Litovsky, S. 
H.; Collins, T.; Molkentin, J. D.; Orkin, S. H. : Proper coro- 



nary vascular development and heart morphogenesis de- 
pend on interaction of GATA- 4 with FOG cofactors. Genes 
Dev. 15: 839- 844, 2001. ; and 
t 8195 ] Hasegawa, K.; Lee, S.J.; Jobe, S. M.; Markham, B. E.; Kitsis, 
R. N. : cis- acting sequences that mediate induction of 
beta- myosin heavy chain gene expression during left 
ventricular hyp. 

[8196] Further studies establishing the function and utilities of 
GATA4 are found in John Hopkins OMIM database record 
ID 600576, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Golgi-specific 
brefeldin a resistance factor 1 (GBF1, Accession 
NP_004184.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. GBF1 BINDING SITE1 and GBF1 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by GBF1, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GBF1 
BINDING SITE1 and GBF1 BINDING SITE2, designated SEQ 
ID:2843 and SEQ ID:12139 respectively, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 



[8197] Another function of GAM63 is therefore inhibition of 

Golgi-specific brefeldin a resistance factor 1 (GBF1, Ac- 
cession NP_004184.1), a gene which promotes guanine- 
nucleotide exchange on arf5. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GBF1. 

[8198] The function of GBF1 has been established by previous 

studies. Members of the Sec7 domain family share a con- 
served region that forms a catalytic fold with guanine nu- 
cleotide exchange activity. In vitro, the Sec7 domain of 
several proteins catalyzes the activation of ADP- ribosyla- 
tion factors (ARFs; OMIM Ref. No. 103180), suggesting 
that members of the Sec7 domain family represent spe- 
cific guanine nucleotide exchange factors for the ARF GT- 
Pase family. Nagase et al. (1996) isolated KIAA0248, a 
partial cDNA from immature myeloid cells encoding a 
protein with homology to S. cerevisiae Sec7. Using 5- 
prime RACE, Mansour et al. (1998) isolated a cDNA corre- 
sponding to the remainder of the coding sequence. They 
designated the gene GBF1 (Golgi- specific brefeldin A re- 
sistance factor- 1). The predicted 1,859- amino acid pro- 
tein has a pi of 5.55 and contains a Sec7 domain and a 
proline- rich C terminus. A 7- kb GBF1 mRNA was ex- 



pressed in all tissues tested by Northern blot analysis. By 
analysis of a somatic cell hybrid panel and by fluorescence 
in situ hybridization, Mansour et al. (1998) mapped the 
GBF1 gene to 10q24. Another Sec7 domain family mem- 
ber, PSD (OMIM Ref. No. 602327), maps to the same re- 
gion. 

[8199] 

[8200] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8201] Mansour, S. J.; Herbrick, J.- A.; Scherer, S. W.; Melancon, P. 
: Human GBF1 is a ubiquitously expressed gene of the 
Sec7 domain family mapping to 10q24. Genomics 54: 
323- 327, 1998. ; and 

[8202] Nagase, T.; Seki, N.; Ishikawa, K.; Ohira, M.; Kawarabayasi, 
Y.; Ohara, O.; Tanaka, A.; Kotani, H.; Miyajima, N.; No- 
mura, N. : Prediction of the coding sequences of unidenti- 
fied human g. 

[8203] Further studies establishing the function and utilities of 
GBF1 are found in John Hopkins OMIM database record ID 
603698, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. GENX-3414 
(Accession NP_003934.1) is another GAM63 target gene, 



herein designated TARGET GENE. GENX-3414 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by GENX-3414, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GENX- 
3414 BINDING SITE, designated SEQ ID:3554, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 
[8204] Another function of GAM63 is therefore inhibition of 

GENX-3414 (Accession NP_003934.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GENX-3414. 

[8205] Gamma-glutamyltransferase-like activity 1 (GGTLA1, Ac- 
cession NP_004112.1) is another GAM63 target gene, 
herein designated TARGET GENE. GGTLA1 BINDING SITE is 
a target binding site found in the 5^ untranslated region 
of mRNA encoded by GGTLA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GGTLA1 BINDING 
SITE, designated SEQ ID:9172, to the nucleotide sequence 



of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[8206] Another function of GAM63 is therefore inhibition of 

Gamma-glutamyltransferase-like activity 1 (GGTLA1, Ac- 
cession NP_004112.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GGTLA1. 

[8207] q protein-coupled receptor 56 (GPR56, Accession 

NP_005673.2) is another GAM63 target gene, herein des- 
ignated TARGET GENE. GPR56 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by GPR56, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR56 BINDING SITE, designated 
SEQ ID:11435, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8208] Another function of GAM63 is therefore inhibition of G 
protein-coupled receptor 56 (GPR56, Accession 
NP.005673.2), a gene which transduces extracellular sig- 
nals through heterotrimeric G proteins. Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



GPR56. 

[8209] The function of GPR56 has been established by previous 
studies. G protein- coupled receptors (GPRs), which are 
characterized by the presence of 7 transmembrane do- 
mains, are divided into several classes based on sequence 
characteristics. Class B GPRs, or the secretin- like recep- 
tors, include the secretin receptor (OMIM Ref. No. 182098) 
and the calcitonin receptor (OMIM Ref. No. 114131). The 
orphan receptors HE6 (OMIM Ref. No. 602657), CD97 
(OMIM Ref. No. 601211), EMR1 (OMIM Ref. No. 600493), 
and BAI1 (OMIM Ref. No. 602682) share significant ho- 
mology with class B GPRs across the 7- transmembrane 
region, but have a distinct N- terminal region containing a 
characteristic cysteine box, which precedes the first mem- 
brane- spanning domain, and a mucin- like domain. By 
PCR of human cDNAs with degenerate primers based on 
conserved regions from secretin- like receptors, Liu et al. 
(1999) isolated a cDNA encoding a novel receptor, which 
they designated GPR56. The predicted 693- amino acid 
GPR56 protein shares 26 to 32% sequence identity with 
the 4 class B- like orphan receptors. Like these receptors, 
GPR56 contains 7 transmembrane domains as well as a 
mucin- like domain and cysteine box in the N- terminal 



region. Northern blot analysis revealed that the GPR56 
gene was expressed as a 3- kb mRNA in a wide range of 
tissues, with the highest levels in thyroid. Using in situ 
hybridization, Liu et al. (1999) determined that the GPR56 
gene was expressed selectively within the monolayer of 
cuboidal epithelial cells of the smaller, more actively se- 
creting follicles of human thyroid. The GPR56 gene con- 
tains 13 exons and spans approximately 15 kb. Using dif- 
ferential display, Zendman et al. (1999) identified a GPR56 
cDNA as a transcript that was differentially expressed in 
melanoma cell lines with different metastatic potential. 
They designated the gene TM7XN1 (7- transmembrane 
protein with no EGF- like N- terminal domains- 1) be- 
cause the protein lacks the EGF- like domains found in the 
related GPRs CD97 and EMR1. Zendman et al. (1999) re- 
ported that the TM7XN1 protein contains 687 amino 
acids. RT- PCR and Northern blot analyses indicated that 
TM7XN1 gene expression was inversely correlated with 
metastatic potential in melanoma cell lines. 

[8210] 

t 8211 ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[8212] Liu, M.; Parker, R. M. C; Darby, K.; Eyre, H. J.; Copeland, 

N. C; Crawford, J.; Gilbert, D. J.; Sutherland, G. R.; Jenkins, 
N. A.; Herzog, H. : GPR56, a novel secretin- like human G- 
protein- coupled receptor gene. Genomics 55: 296- 305, 
1999. ; and 

[8213] zendman, A. J. W.; Cornelissen, I. M. H. A.; Weidle, U. H.; 

Ruiter, D. J.; van Muijen, G. N. P. : TM7XN1, a novel human 
EGF- TM7- like cDNA, detected with mRNA differential 
display using. 

[8214] Further studies establishing the function and utilities of 
GPR56 are found in John Hopkins OMIM database record 
ID 604110, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Glutamate re- 
ceptor, ionotropic, delta 1 (GRID1, Accession 
XP_043613.8) is another GAM63 target gene, herein des- 
ignated TARGET GENE. GRID1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GRID1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GRID1 BINDING SITE, designated 
SEQ ID: 15 134, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 



[8215] Another function of GAM63 is therefore inhibition of Glu- 
tamate receptor, ionotropic, delta 1 (GRID1, Accession 
XP.043613.8) . Accordingly, utilities of GAM63 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with GRID1. 

t 8216 ] Glutamate receptor, metabotropic 6 (GRM6, Accession 

NP_000834.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. GRM6 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by GRM6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GRM6 BINDING SITE, designated 
SEQ ID:4232, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8217] Another function of GAM63 is therefore inhibition of Glu- 
tamate receptor, metabotropic 6 (GRM6, Accession 
NP_000834.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GRM6. 

[8218] Glycogen synthase 1 (muscle) (GYS1, Accession 

NP_002094.2) is another GAM63 target gene, herein des- 
ignated TARGET GENE. GYS1 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by GYS1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GYS1 BINDING SITE, designated 
SEQ ID: 14495, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8219] Another function of GAM63 is therefore inhibition of 
Glycogen synthase 1 (muscle) (GYS1, Accession 
NP_002094.2), a gene which transfers the glycosyl residue 
from udp- glc to the nonreducing end of alpha- 1,4- glu- 
can. and therefore may be associated with Type 2 dia- 
betes. Accordingly, utilities of GAM63 include diagnosis, 
prevention and treatment of Type 2 diabetes, and of other 
diseases and clinical conditions associated with GYS1. 

[8220] The function of GYS1 has been established by previous 
studies. To examine whether defective muscle GYS1 ex- 
pression is associated with impaired glycogen synthesis in 
type 2 diabetes and whether the defect is inherited or ac- 
quired, Huang et al. (2000) measured GYS1 gene expres- 
sion and enzyme activity in muscle biopsies taken before 
and after an insulin clamp in 12 monozygotic twin pairs 
discordant for type 2 diabetes and in 12 matched control 



subjects. The effect of insulin on GYS1 fractional activity, 
when expressed as the increment over the basal values, 
was significantly impaired in diabetic (15.7 +/- 3.3%; P 
less than 0.01), but not in nondiabetic (23.7 +/- 1.8%; P 
= NS) twins compared with that in control subjects (28.1 
+ /- 2.3%). Insulin increased GYS1 mRNA expression in 
control subjects (from 0.14 +/- 0.02 to 1.74 +/- 0.10 
relative units; P less than 0.01) and in nondiabetic (from 
0.24 +/- 0.05 to 1.81 +/- 0.16 relative units; P less than 
0.01) and diabetic (from 0.20 +/- 0.07 to 1.08 +/- 0.14 
relative units; P less than 0.01) twins. The effect of insulin 
on GYS1 expression was, however, significantly reduced in 
the diabetic (P less than 0.003), but not in the nondia- 
betic, twins, compared with that in control subjects. The 
postclamp GYS1 mRNA levels correlated strongly with the 
hemoglobin Ale levels (r = - 0.61; P less than 0.001). The 
authors concluded that insulin stimulates GYS1 mRNA ex- 
pression and that impaired stimulation of GYS1 gene ex- 
pression by insulin in patients with type 2 diabetes is ac- 
quired and most likely is secondary to chronic hyper- 
glycemia. Inbred mouse strains fed on a diabetogenic diet 
(high in fat and sucrose) differ in their propensities to de- 
velop features analogous to type 2 diabetes mellitus. To 



define chromosomal locations that control these charac- 
teristics, Seldin et al. (1994) studied recombinant inbred 
strains from diabetes- prone C57BL/6J and diabetes- re- 
sistant A/J strains. Hyperglycemia correlated with the 
marker D7Mit25 on mouse chromosome 7. This putative 
susceptibility locus is consistent with that of the glycogen 
synthase gene, which was implicated by Groop et al. 
(1993) in the pathogenesis of type 2 diabetes in the hu- 
man. Seldin et al. (1994) found that fractional glycogen 
synthase activity in isolated muscle was significantly lower 
in normal B/6J diabetes- prone mice than in normal dia- 
betes- resistant A/J mice, a finding similar to that re- 
ported in relatives of human patients with type 2 diabetes. 

[8221] 

[8222] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8223] Huang, X.; Vaag, A.; Hansson, M.; Weng, J.; Laurila, E.; 

Groop, L. : Impaired insulin- stimulated expression of the 
glycogen synthase gene in skeletal muscle of type 2 dia- 
betic patients is acquired rather than inherited. J. Clin. En- 
docr. Metab. 85: 1584- 1590, 2000. ; and 

[8224] seldin, M. F.; Mott, D.; Bhat, D.; Petro, A.; Kuhn, C. M.; 



Kingsmore, S. F.; Bogardus, C; Opara, E.; Feinglos, M. N.; 
Surwit, R. S. : Glycogen synthase: a putative locus for diet- 
indue. 

[8225] Further studies establishing the function and utilities of 
GYS1 are found in John Hopkins OMIM database record ID 
138570, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Histone deacetylase 
7a (HDAC7A, Accession NP.057680.2) is another GAM63 
target gene, herein designated TARGET GENE. HDAC7A 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by HDAC7A, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HDAC7A BINDING SITE, designated 
SEQ ID: 13926, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8226] Another function of GAM63 is therefore inhibition of His- 
tone deacetylase 7a (HDAC7A, Accession NP_057680.2) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HDAC7A. 

[8227] Histone deacetylase 7a (HDAC7A, Accession 



NP_056216.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. HDAC7A BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by HDAC7A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HDAC7A BINDING SITE, designated SEQ ID: 13926, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8228] Another function of GAM63 is therefore inhibition of His- 
tone deacetylase 7a (HDAC7A, Accession NP_056216.1) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HDAC7A. 

[8229] HEMK (Accession NP_057257.1) is another GAM63 target 
gene, herein designated TARGET GENE. HEMK BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by HEMK, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HEMK BIND- 
ING SITE, designated SEQ ID:13927, to the nucleotide se- 



quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[8230] Another function of GAM63 is therefore inhibition of 

HEMK (Accession NP_057257.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HEMK. 

[8231] HH114 (Accession NP_115888.1) is another GAM63 target 
gene, herein designated TARGET GENE. HH114 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by HH114, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HH114 BIND- 
ING SITE, designated SEQ ID:14866, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[8232] Another function of GAM63 is therefore inhibition of 

HH114 (Accession NP_115888.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HH114. 

[8233] Hypoxia inducible factor 3, alpha subunit (HIF3A, Acces- 
sion NP_690007.1) is another GAM63 target gene, herein 
designated TARGET GENE. HIF3A BINDING SITE is a target 



binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by HIF3A, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HIF3A 
BINDING SITE, designated SEQ ID:11103, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[8234] Another function of GAM63 is therefore inhibition of Hy- 
poxia inducible factor 3, alpha subunit (HIF3A, Accession 
NP_690007.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HIF3A. 

[8235] Human immunodeficiency virus type i enhancer binding 
protein 3 (HIVEP3, Accession NP_078779.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
HIVEP3 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by HIVEP3, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of HIVEP3 BINDING SITE, designated SEQ ID:11510, to the 
nucleotide sequence of GAM63 RNA, herein designated 



GAM RNA, also designated SEQ ID:348. 
[8236] Another function of GAM63 is therefore inhibition of Hu- 
man immunodeficiency virus type i enhancer binding pro- 
tein 3 (HIVEP3, Accession NP_078779.1), a gene which is 
required for transcriptional activation of glucose- re- 
pressive alcohol dehydrogenase (adh2). Accordingly, util- 
ities of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
HIVEP3. 

[8237] The function of HIVEP3 has been established by previous 
studies. Hicar et al. (2001) cloned HIVEP3, a member of 
the HIVEP family (see OMIM Ref. No. HIVEP1; 194540). 
HIVEPs encode large zinc finger proteins and regulate 
transcription via the kappa- B enhancer motif. HIVEP3 is 
homologous to the mouse Krc (kappa- B- binding and 
recognition component of the V(D)J recombination signal 
sequence) protein. The largest open reading frame of 
HIVEP3 contains 2,406 amino acids and is 80% identical to 
Krc. RNA studies showed that multiple HIVEP3 transcripts 
are differentially expressed and regulated. Transcription 
termination occurs in the ultimate exon, exon 10, or in 
exon 6. Therefore, HIVEP3 may produce protein isoforms 
that contain or exclude the C- terminal DNA- binding do- 



main and the leucine zipper by alternative RNA splicing 
and differential polyadenylation. GENE FUNCTION Oukka 
et al. (2002) described a function for the zinc finger tran- 
scription factor Krc in regulating patterns of gene activa- 
tion in response to proinflammatory stimuli. Krc overex- 
pression inhibited, while antisense or dominant- negative 
Krc enhanced, NF- kappa- B (OMIM Ref. No. 164011)- de- 
pendent transactivation and JNK (OMIM Ref. No. 601158) 
phosphorylation and consequently inhibited apoptosis 
and cytokine gene expression. The effect of Krc was me- 
diated through its interaction with the adaptor protein 
TRAF2 (OMIM Ref. No. 601895). Oukka et al. (2002) con- 
cluded that Krc is a participant in the signal transduction 
pathway leading from the TNF receptor (see OMIM Ref. 
No. 602746) to gene activation and may play a critical role 
in inflammatory and apoptotic responses. 

[8238] 

[8239] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8240] Hicar, M. D.; Liu, Y.; Allen, C. E.; Wu, L- C. : Structure of 
the human zinc finger protein HIVEP3: molecular cloning, 
expression, exon- intron structure, and comparison with 



paralogous genes HIVEP1 and HIVEP2. Genomics 71: 89- 
100, 2001. ; and 

[8241] Oukka, M.; Kim, S. T.; Lugo, C; Sun, J.; Wu, L- C; Glim- 
cher, L. H. : A mammalian homolog of Drosophila 
schnurri, KRC, regulates TNF receptor- driven responses 
and interacts with TRAF2. 

[8242] Further studies establishing the function and utilities of 
HIVEP3 are found in John Hopkins OMIM database record 
ID 606649, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Heterogeneous nuclear ribonucleoprotein d-like 
(HNRPDL, Accession NP.005454.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. HNRPDL BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
HNRPDL, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HNRPDL BINDING SITE, designated 
SEQ ID: 17189, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8243] Another function of GAM63 is therefore inhibition of Het- 
erogeneous nuclear ribonucleoprotein d-like (HNRPDL, 



Accession NP_005454.1), a gene which binds to rna 
molecules that contain au- rich elements. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with HNRPDL 

[8244] The function of HNRPDL has been established by previous 
studies. Kamei et al. (1999) identified 2 isoforms of HNR- 
PDL, which they called JKTBP1 and JKTBP2, corresponding 
to the 1.4- and 2.8- kb transcripts identified by Tsuchiya 
et al. (1998), respectively. The larger transcript predicts a 
420- amino acid protein with a calculated molecular mass 
of approximately 46.4 kD. TheJKTBP2 protein has a 
longer N terminus, and both proteins contain multiple po- 
tential sites for phosphorylation and arginine methylation. 
Northern blot analysis showed that both transcripts were 
expressed in all tissues examined, although the amounts 
and ratios of the transcripts varied in different tissues. 
Three JKTBP transcripts greater than 2.8 kb were ex- 
pressed in pancreas, spleen, and thymus. Western blot 
analysis of myeloid leukemia cells showed proteins of 38 
and 53 kD. Tsuchiya et al. (1998) determined that recom- 
binant HNRPDL interacted with both the double- and sin- 
gle- stranded forms of JKT41, an oligodeoxynucleotide 



corresponding to the cis- acting element in intron 9 of the 
MPO gene. Recombinant HNRPDL also interacted with 
poly(G) and poly(A), but not with poly(U) or poly(C). Tran- 
sient expression of HNRPDL repressed expression of re- 
porter genes located downstream of the intron 9 element 
of JKT41 or the intron 7 element of FERE27, another 
oligodeoxynucleotide corresponding to MPO. 

[8245] 

[8246] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8247] Kamei, D.; Tsuchiya, N.; Yamazaki, M.; Meguro, H.; Ya- 
mada, M. : Two forms of expression and genomic struc- 
ture of the human heterogeneous nuclear ribonucleopro- 
tein D- like JKTBP gene (HNRPDL). Gene 228: 13- 22, 
1999. ; and 

[8248] Tsuchiya, N.; Kamei, D.; Takano, A.; Matsui, T.; Yamada, 
M. : Cloning and characterization of a cDNA encoding a 
novel heterogeneous nuclear ribonucleoprotein- like pro- 
tein and its expressio. 

[8249] Further studies establishing the function and utilities of 
HNRPDL are found in John Hopkins OMIM database record 
ID 607137, and in cited publications listed in Table 5, 



which are hereby incorporated by refer- 
ence. Heterogeneous nuclear ribonucleoprotein d-like 
(HNRPDL, Accession NP_112740.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. HNRPDL BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
HNRPDL, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HNRPDL BINDING SITE, designated 
SEQ ID: 17189, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 
[8250] Another function of GAM63 is therefore inhibition of Het- 
erogeneous nuclear ribonucleoprotein d-like (HNRPDL, 
Accession NP_112740.1), a gene which binds to rna 
molecules that contain au- rich elements. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with HNRPDL. 

[8251] The function of HNRPDL has been established by previous 
studies. Kamei et al. (1999) identified 2 isoforms of HNR- 
PDL, which they called JKTBP1 and JKTBP2, corresponding 
to the 1.4- and 2.8- kb transcripts identified by Tsuchiya 



et al. (1998), respectively. The larger transcript predicts a 
420- amino acid protein with a calculated molecular mass 
of approximately 46.4 kD. The JKTBP2 protein has a 
longer N terminus, and both proteins contain multiple po- 
tential sites for phosphorylation and arginine methylation. 
Northern blot analysis showed that both transcripts were 
expressed in all tissues examined, although the amounts 
and ratios of the transcripts varied in different tissues. 
Three JKTBP transcripts greater than 2.8 kb were ex- 
pressed in pancreas, spleen, and thymus. Western blot 
analysis of myeloid leukemia cells showed proteins of 38 
and 53 kD. Tsuchiya et al. (1998) determined that recom- 
binant HNRPDL interacted with both the double- and sin- 
gle- stranded forms of JKT41, an oligodeoxynucleotide 
corresponding to the cis- acting element in intron 9 of the 
MPO gene. Recombinant HNRPDL also interacted with 
poly(G) and poly(A), but not with poly(U) or poly(C). Tran- 
sient expression of HNRPDL repressed expression of re- 
porter genes located downstream of the intron 9 element 
of JKT41 or the intron 7 element of FERE27, another 
oligodeoxynucleotide corresponding to MPO. 

[8252] 

[8253] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[8254] Kamei, D.; Tsuchiya, N.; Yamazaki, M.; Meguro, H.; Ya- 
mada, M. : Two forms of expression and genomic struc- 
ture of the human heterogeneous nuclear ribonucleopro- 
tein D- like JKTBP gene (HNRPDL). Gene 228: 13- 22, 
1999. ; and 

[8255] Tsuchiya, N.; Kamei, D.; Takano, A.; Matsui, T.; Yamada, 
M. : Cloning and characterization of a cDNA encoding a 
novel heterogeneous nuclear ribonucleoprotein- like pro- 
tein and its expressio. 

[8256] Further studies establishing the function and utilities of 
HNRPDL are found in John Hopkins OMIM database record 
ID 607137, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Homeo box 
a4 (HOXA4, Accession NP_002 132.2) is another GAM63 
target gene, herein designated TARGET GENE. HOXA4 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by HOXA4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HOXA4 BINDING SITE, designated SEQ ID:3176, to the nu- 



cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[8257] Another function of GAM63 is therefore inhibition of 
Homeo box a4 (HOXA4, Accession NP_002 132.2) . Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HOXA4. 

[8258] HPS6 (Accession NP_079023.1) is another GAM63 target 
gene, herein designated TARGET GENE. HPS6 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by HPS6, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HPS6 BINDING 
SITE, designated SEQ ID:15251, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[8259] Another function of GAM63 is therefore inhibition of HPS6 
(Accession NP_079023.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HPS6. 

[8260] HSN44A4A (Accession NP_056187.1) is another GAM63 
target gene, herein designated TARGET GENE. HSN44A4A 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by HSN44A4A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HSN44A4A BINDING SITE, designated SEQ ID:15821, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8261] Another function of GAM63 is therefore inhibition of 

HSN44A4A (Accession NP_056187.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
HSN44A4A. 

[8262] HSPC065 (Accession NP.054876.2) is another GAM63 tar- 
get gene, herein designated TARGET GENE. HSPC065 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by HSPC065, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HSPC065 BINDING SITE, designated SEQ ID:4438, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 



[8263] Another function of GAM63 is therefore inhibition of 

HSPC065 (Accession NP.054876.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSPC065. 

[8264] immune associated nucleotide 4 like 1 (mouse) (IAN4L1, 
Accession NP_060854.2) is another GAM63 target gene, 
herein designated TARGET GENE. IAN4L1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by IAN4L1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of IAN4L1 BINDING 
SITE, designated SEQ ID:4785, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[8265] Another function of GAM63 is therefore inhibition of Im- 
mune associated nucleotide 4 like 1 (mouse) (IAN4L1, Ac- 
cession NP_060854.2) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with IAN4L1. 

[8266] isocitrate dehydrogenase 3 (nad+) gamma (IDH3G, Acces- 
sion NP_777358.1) is another GAM63 target gene, herein 
designated TARGET GENE. IDH3G BINDING SITE is a target 



binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by IDH3G, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
IDH3G BINDING SITE, designated SEQ ID:7580, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 
[8267] Another function of GAM63 is therefore inhibition of Isoc- 
itrate dehydrogenase 3 (nad+) gamma (IDH3G, Accession 
NP_777358.1), a gene which decarboxylates isocitrate into 
alpha- ketoglutarate and therefore may be associated with 
Bilateral periventricular nodular heterotopia. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of Bilateral periventricular nodular heterotopia, 
and of other diseases and clinical conditions associated 
with IDH3G. 

[8268] The function of IDH3G has been established by previous 
studies. Brenner et al. (1997) presented the entire ge- 
nomic sequence, as well as the cDNA sequence, of the hu- 
man gene encoding the gamma subunit of the NAD(+)- 
dependent isocitrate dehydrogenase (IDH- gamma). The 
gene, symbolized IDH3G, is located in the region Xq28, 



approximately 70 kb telomeric to the adrenoleukodystro- 
phy locus (ALD; 300100) and adjacent to the TRAP- delta 
gene (OMIM Ref. No. 300090), which they also cloned. The 
sequences of the transcripts of IDH- gamma and TRAP- 
delta were obtained by searching the EST database with 
genomic data. Identified ESTs were completely sequenced 
and assembled to cDNAs comprising the entire coding re- 
gion. For IDH- gamma, several EST clones indicated dif- 
ferential splicing. The 2 genes are arranged in a compact 
head- to- head manner. The nontranscribed intergenic 
region comprises only 133 bp and is embedded in a CpG 
island. Brenner et al. (1997) concluded that the CpG island 
functions as a bidirectional promoter to initiate the tran- 
scription of both functionally unrelated genes with quite 
distinct expression patterns. Brenner et al. (1997) showed 
that in both rat and mouse, this region of the genome is 
similarly compact and comprises less than 249 bp in rat 
and not more than 164 bp in mouse. In both cases this 
intergenic region is embedded in a CpG island and is 
highly conserved, with nucleotide identity values ranging 
from 70.1% between human and rat to 92.6% between 
mouse and rat. In a male patient with periventricular het- 
erotopia (OMIM Ref. No. 300049) and a large duplication 



of Xq28 reported by Fink et al. (1997), Fox et al. (1998) 
found that the centromeric boundary of the duplicated 
segment of Xq28 was base 3377 of the 3,395 bases of in- 
tron 1 of the IDH3G gene, approximately 600 kb distal to 
DXS15. 

[8269] 

[8270] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8271] Fink, J. M.; Dobyns, W. B.; Guerrini, R.; Hirsch, B. A. : Iden- 
tification of a duplication of Xq28 associated with bilateral 
periventricular nodular heterotopia. Am. J. Hum. Genet. 
61: 379- 387, 1997. ; and 

[8272] FoXj j. w. ; Lamperti, E. D.; Eksioglu, Y. Z.; Hong, S. E.; 
Feng, Y.; Graham, D. A.; Scheffer, I. E.; Dobyns, W. B.; 
Hirsch, B. A.; Radtke, R. A.; Berkovic, S. F.; Huttenlocher, 
P. R.; Wa. 

[8273] Further studies establishing the function and utilities of 
IDH3G are found in John Hopkins OMIM database record 
ID 300089, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Immunoglobulin superfamily, member 9 (IGSF9, Ac- 
cession NP_065840.1) is another GAM63 target gene, 



herein designated TARGET GENE. IGSF9 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by IGSF9, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of IGSF9 BINDING SITE, 
designated SEQ ID:2016, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8274] Another function of GAM63 is therefore inhibition of Im- 
munoglobulin superfamily, member 9 (IGSF9, Accession 
NP_065840.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IGSF9. 

[8275] interleukin 17b (IL17B, Accession NP_055258.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
IL17B BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by IL17B, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
IL17B BINDING SITE, designated SEQ ID:5717, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 



RNA, also designated SEQ ID:348. 
[8276] Another function of GAM63 is therefore inhibition of In- 
terleukin 17b (IL17B, Accession NP_055258.1), a gene 
which may play an important role in the initiation or 
maintenance of the proinflammatory response. Accord- 
ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with IL17B. 

[8277] The function of IL17B has been established by previous 

studies. Interleukin- 17 (IL17; 603149) is a T cell- derived 
cytokine that may play an important role in the initiation 
or maintenance of the proinflammatory response. Whereas 
expression of IL17 is restricted to activated T cells, the 
IL17 receptor (IL17R; 605461) has been shown to be 
widely expressed, a finding consistent with the pleiotropic 
activities of IL17. Li et al. (2000) cloned and expressed 2 
novel human cytokines, IL17B and IL17C (OMIM Ref. No. 
604628), that are related to IL17 (approximately 27% 
amino acid identity). Northern blot analysis detected an 
800- bp IL17B mRNA in adult pancreas, small intestine, 
and stomach, whereas IL17C mRNA was not detected in 
several adult tissues. No expression of IL17B or IL17C 
mRNA was found in activated T cells. The authors found 



that IL17B and IL17C differ from IL17 in their patterns of 
expression and biologic activities. These findings, coupled 
with the lack of interaction with the known IL17 receptor, 
suggested an expanded role for the IL17 family in the 
proinflammatory immune response Shi et al. (2000) 
cloned a cDNA encoding IL17B, which they initially desig- 
nated IL20. The deduced 184- amino acid protein, 88% 
identical to the mouse sequence, has a 20- amino acid 
leader sequence, 1 potential N- glycosylation site, and 8 
cysteine residues. Northern blot analysis detected a 1.0- 
kb transcript in spinal cord, testis, and small intestine, 
with less pronounced expression in prostate, colon mu- 
cosal lining, and ovary. SDS- PAGE analysis determined 
that IL17B is expressed as 23-, 22-, and 18- kD proteins 
under reducing conditions. Size- exclusion analysis sug- 
gested that IL17B is a nondisulfide- linked dimer. BIAcore, 
flow cytometric, and Western blot analyses determined 
that IL17B binds with high affinity to IL17BR (OMIM Ref. 
No. 605458) but only poorly to IL17R. Analysis of cultured 
cells showed that IL17B, in contrast to IL17, does not acti- 
vate nuclear factor kappa- B (NFKB; OMIM Ref. No. 
164011) or induce the production of cytokine message or 
protein 



[8278] 

[8279] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8280] Lij h. ; Chen, J.; Huang, A.; Stinson, J.; Heldens, S.; Foster, 
J.; Dowd, P.; Gurney, A. L; Wood, W. I. : Cloning and char- 
acterization of IL- 17B and IL- 17C, two new members of 
the IL- 17 cytokine family. Proc. Nat. Acad. Sci. 97: 773- 
778, 2000. ; and 

[8281] Shi, Y.; Ullrich, S. J.; Zhang, J.; Connolly, K.; Grze- 

gorzewski, K. J.; Barber, M. C; Wang, W.; Wathen, K.; 
Hodge, V.; Fisher, C. L; Olsen, H.; Ruben, S. M.; Knyazev, 
I.; Cho, Y. H.;. 

[8282] Further studies establishing the function and utilities of 

IL17B are found in John Hopkins OMIM database record ID 
604627, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Interleukin 2 recep- 
tor, gamma (severe combined immunodeficiency) (IL2RG, 
Accession NP_000197.1) is another CAM63 target gene, 
herein designated TARGET GENE. IL2RG BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by IL2RG, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of IL2RG BINDING SITE, 
designated SEQ ID:3947, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8283] Another function of GAM63 is therefore inhibition of In- 
terleukin 2 receptor, gamma (severe combined immunod- 
eficiency) (IL2RG, Accession NP_000197.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with IL2RG. 

[8284] interleukin enhancer binding factor 3, 90kda (ILF3, Acces- 
sion NP_036350.2) is another GAM63 target gene, herein 
designated TARGET GENE. ILF3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ILF3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ILF3 
BINDING SITE, designated SEQ ID:6170, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[8285] Another function of GAM63 is therefore inhibition of In- 



terleukin enhancer binding factor 3, 90kda (ILF3, Acces- 
sion NP_036350.2) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ILF3. 

[8286] interferon regulatory factor 2 (IRF2, Accession 

NP_002190.1) is another GAM 6 3 target gene, herein des- 
ignated TARGET GENE. IRF2 BINDING SITE is a target bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by IRF2, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of IRF2 BINDING SITE, designated SEQ 
ID:17355, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8287] Another function of GAM63 is therefore inhibition of In- 
terferon regulatory factor 2 (IRF2, Accession 
NP_002 190.1), a gene which is a transcriptional activator 
of type I interferon and interferon- inducible genes, and 
therefore may be associated with Atopic dermatitis. Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of Atopic dermatitis, and of other diseases 
and clinical conditions associated with IRF2. 

[8288] The function of IRF2 has been established by previous 



studies. Interferon regulatory factor- 1 (IRF1; 147575), a 
transcriptional activator, and IRF2, its antagonistic repres- 
sor, are regulators of type I interferon and interferon- in- 
ducible genes. The IRF1 gene is itself interferon- inducible 
and hence may be one of the target genes critical for in- 
terferon action. Harada et al. (1993) found that when the 
IRF2 gene was overexpressed in NIH 3T3 cells, the cells 
became transformed and displayed enhanced tumori- 
genicity in nude mice. This transformed phenotype was 
reversed by concomitant expression of the IRF1 gene. 
Thus, restrained cell growth depends on a balance be- 
tween these 2 mutually antagonistic transcription factors 
Nishio et al. (2001) screened for mutations in the 5- 
prime flanking and coding regions of IRF2 in patients with 
atopic dermatitis (see OMIM Ref. No. 603165). They found 
5 novel variants and conducted a transmission disequilib- 
rium test in families identified through patients with 
atopic dermatitis. The data suggested that the IRF2 gene 
may play a role in the development of atopic dermatitis in 
Japanese Ko et al. (2002) noted that Irfl - /- mice are de- 
ficient in Inos (OMIM Ref. No. 163730), 1112b (OMIM Ref. 
No. 161561), Cd8- positive T cells, and natural killer (NK) 
cells, whereas Irf2 - /- mice are deficient in NK cells and 



have dys regulated 1112b induction. Icsbp (OMIM Ref. No. 
601565) - /- mice are deficient in 1112b, Irf2, and reactive 
oxygen intermediates (ROIs). All 3 are inducible by 
gamma- interferon (Ifng; 147570) and have varying sus- 
ceptibility to different intracellular bacterial and proto- 
zoan pathogens. Ko et al. (2002) determined that Irfl - /- 
mice are highly susceptible to fatal liver damage from 
Brucella abortus, the causative agent of brucellosis, which 
manifests as arthritis, endocarditis, and meningitis in hu- 
mans. In contrast, Irf2 - /- mice are highly resistant to 
Brucella, whereas Icsbp - /- mice maintain a plateau of 
infection similar to that seen in 1112b - /- mice. The au- 
thors concluded that IL12, reactive nitrogen intermedi- 
ates, and ROIs are probably crucial immune components 
in resistance to Brucella infection 
[8289] Animal model experiments lend further support to the 

function of IRF2. Hida et al. (2000) observed that Irf2 - /- 
mice exhibited progressive cutaneous inflammation ac- 
companied by hair loss and ulcer formation. Histopatho- 
logic analysis demonstrated epidermal thickening with 
proliferating keratinocytes expressing Icaml/Cd54 (OMIM 
Ref. No. 147840), features similar to those found in psori- 
asis. In addition, however, there was a disorganized mus- 



cle layer and prominent fibrosis. In the basal dermis, infil- 
trating Cd8 (see OMIM Ref. No. 186910)- positive rather 
than Cd4 (OMIM Ref. No. 186940)- positive T cells were 
involved in the development of disease. In vitro analysis 
showed that the Cd8 T cells exhibited prolonged activa- 
tion and proliferation with high expression of Cd44 (OMIM 
Ref. No. 107269) and Ly6c. RT- PCR and Northern blot 
analysis detected spontaneous expression of Ifna (OMIM 
Ref. No. 147660) and Ifnb (OMIM Ref. No. 147640), as 
well as overexpression of IFN- inducible genes, i.e., Oas 
(see OMIM Ref. No. 603351), Irf7 (OMIM Ref. No. 605047), 
IplO (SCYB10; 147310), and Mig (SCYB9; 601704), in the 
Irf2 - /- mice. Inactivation of the Ifna/lfnb pathways by 
mutating Ifnarl (OMIM Ref. No. 107450) or Irf9 resulted in 
the absence of skin disease in Irf2 - /- mice. 

[8290] it is appreciated that the abovementioned animal model 
for IRF2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8291] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8292] Ko, J.; Gendron- Fitzpatrick, A.; Splitter, G. A. : Suscepti- 



bility of IFN regulatory factor- 1 and IFN consensus se- 
quence binding protein- deficient mice to brucellosis. J. 
Immun. 168: 2433- 2440, 2002. ; and 
[8293] Nishio, Y.; Noguchi, E.; Ito, S.; Ichikawa, E.; Umebayashi, 

Y.; Otsuka, F.; Arinami, T. : Mutation and association anal- 
ysis of the interferon regulatory factor 2 gene (IRF2) with 
atopic. 

[8294] Further studies establishing the function and utilities of 
IRF2 are found in John Hopkins OMIM database record ID 
147576, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Isl2 transcription 
factor, lim/homeodomain, (islet-2) (ISL2, Accession 
NP_665804.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. ISL2 BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by ISL2, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ISL2 BINDING SITE, designated SEQ 
ID:3035, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8295] Another function of GAM63 is therefore inhibition of Isl2 
transcription factor, lim/homeodomain, (islet-2) (ISL2, 



Accession NP_665804.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ISL2. 
[8296] inter-alpha (globulin) inhibitor, hi polypeptide (ITIH1, Ac- 
cession NP_002206.1) is another GAM63 target gene, 
herein designated TARGET GENE. ITIH1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by ITIH1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ITIH1 BINDING SITE, 
designated SEQ ID:18461, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8297] Another function of GAM63 is therefore inhibition of In- 
ter-alpha (globulin) inhibitor, hi polypeptide (ITIH1, Ac- 
cession NP_002206.1), a gene which may act as a carrier 
of hyaluronan in serum or as a binding protein between 
hyaluronan and other matrix protein. Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ITIH1. 

[8298] The function of ITIH1 has been established by previous 
studies. Inter- alpha- trypsin inhibitor (IATI) is a serine 



protease inhibitor with an overall molecular weight of 
180,000 which is found in human plasma. Salier et al. 
(1987) reported that IATI is a multifunctional protein 
comprised of polypeptide chains that are synthesized in 
the liver by 2 distinct mRNA species: a heavy chain with a 
molecular weight of 95,000 and a light chain (ITIL; 
176870) with a molecular weight of 40,000. Salier et al. 
(1987) characterized cDNAs for the H chain of IATI. Di- 
arra- Mehrpour et al. (1989) showed that human poly(A)- 
rich RNAs hybrid- selected with various heavy- chain- en- 
coding cDNA clones translate 3 different heavy chains, 
designated HI (M(r) 92,000), H2 (ITIH2; 146640; M(r) 
98,000), and H3 (ITIH3; 146650; M(r) 107,000). Two pre- 
viously characterized heavy- chain cDNA clones were 
found to correspond to HI and H2 chains. The deduced 
amino acid sequence of the H3 chain was found to be 
highly similar to those of the HI (54%) and H2 (44%) 
chains. Diarra- Mehrpour et al. (1992) used a PCR- based 
cloning approach and cDNA library screening to isolate 
the full- length cDNA HI. Diarra- Mehrpour et al. (1994) 
demonstrated that the ITIH1 and ITIH3 genes are arranged 
in tandem, 2,721 bp apart. Diarra- Mehrpour et al. (1998) 
reported that the ITIH4 (OMIM Ref. No. 600564) gene is 



located just downstream of the last ITIH3 exon, and is 
transcribed in the opposite orientation. Bost et al. (1993) 
determined that the ITIH1 gene contains 22 exons and 
spans 14 kb. Northern blot analysis indicated that the 
2.9- kb ITIH1 mRNA is expressed only in liver. The au- 
thors found evidence for alternative splicing of at least 1 
exon of the ITIH1 gene. In situ hybridization by Diarra- 
Mehrpour et al. (1989) showed that the HI and H3 genes 
are located in the 3p21.2- p21.1 region, whereas the H2 
gene resides at 10pl5 

[8299] 

[8300] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8301] Diarra- Mehrpour, M.; Sarafan, N.; Bourguignon, J.; Bon- 
net, F.; Bost, F.; Martin, J.- P. : Human inter- alpha- 
trypsin inhibitor heavy chain H3 gene: genomic organiza- 
tion, promoter analysis, and gene linkage. J. Biol. Chem. 
273: 26809- 26819, 1998. ; and 

[8302] Ding, M.; Umetsu, K.; Yuasa, I.; Sato, M.; Harada, A.; 

Suzuki, T. : Molecular basis of inter- alpha- trypsin in- 
hibitor heavy chain HI (ITIH1) polymorphism. Hum. Genet. 
95: 435- 436, 1995. 



[8303] Further studies establishing the function and utilities of 
ITIH1 are found in John Hopkins OMIM database record ID 
147270, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Inositol 
1,4,5-trisphosphate 3-kinase b (ITPKB, Accession 
NP_002212.1) is another GAM 6 3 target gene, herein des- 
ignated TARGET GENE. ITPKB BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by ITPKB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ITPKB BINDING SITE, designated 
SEQ ID: 14689, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8304] Another function of GAM63 is therefore inhibition of Inos- 
itol 1,4,5-trisphosphate 3-kinase b (ITPKB, Accession 
NP_002212.1), a gene which is a type B inositol 1,4,5- 
triphosphate 3 kinase. Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ITPKB. 

[8305] The function of ITPKB has been established by previous 
studies. Takazawa et al. (1991) isolated a second inositol 
1,4,5- trisphosphate 3- kinase cDNA from a human hip- 



pocampus cDNA library. Sequencing yielded an open 
reading frame encoding a 472- amino acid protein with a 
calculated relative mass of 53,451. The C- terminal part 
of this enzyme, referred to as 3- kinase- B, namely, 
residues 187- 462, was 68% identical to 3- kinase- A 
(OMIM Ref. No. 147521) in amino acid sequence. By in situ 
hybridization, Erneux et al. (1992) mapped the ITPKB gene 
to lq41- q43. 

[8306] 

[8307] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8308] Erneux, C; Roeckel, N.; Takazawa, K.; Mailleux, P.; Vas- 
sart, C; Mattei, M. G. : Localization of the genes for hu- 
man inositol 1,4,5- trisphosphate 3- kinase A (ITPKA) and 
B (ITPKB) to chromosome regions 15ql4- q21 and lq41- 
q43, respectively, by in situ hybridization. Genomics 14: 
546- 547, 1992. ; and 

[8309] Takazawa, K.; Perret, J.; Dumont, J. E.; Erneux, C. : Molec- 
ular cloning and expression of a new putative inositol 
1,4,5- trisphosphate 3- kinase isoenzyme. Biochem. J. 
278: 883- 886, 1991. 

[8310] Further studies establishing the function and utilities of 



ITPKB are found in John Hopkins OMIM database record ID 
147522, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Jumping transloca- 
tion breakpoint QTB, Accession NP_006685.1) is another 
GAM63 target gene, herein designated TARGET GENE. JTB 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by JTB, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of JTB BIND- 
ING SITE, designated SEQ ID:4192, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[831 1] Another function of GAM63 is therefore inhibition of 
Jumping translocation breakpoint QTB, Accession 
NP_006685.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with JTB. 

[8312] K5B (Accession NP.775487.1) is another GAM63 target 

gene, herein designated TARGET GENE. K5B BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by K5B, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of K5B BINDING 
SITE, designated SEQ ID:9971, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[8313] Another function of GAM63 is therefore inhibition of K5B 
(Accession NP_775487.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with K5B. 

[8314] Potassium voltage-gated channel, shaker-related subfam- 
ily, member 6 (KCNA6, Accession NP.002226.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. KCNA6 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
KCNA6, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KCNA6 BINDING SITE, designated 
SEQ ID: 14965, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8315] Another function of GAM63 is therefore inhibition of 

Potassium voltage-gated channel, shaker-related subfam- 
ily, member 6 (KCNA6, Accession NP_002226.1), a gene 



which mediates the voltage- dependent potassium ion 
permeability of excitable membranes. Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KCNA6. 

[8316] The function of KCNA6 has been established by previous 
studies. By screening a human fetal cDNA library with a rat 
RCK3 potassium channel cDNA, Grupe et al. (1990) iso- 
lated cDNAs encoding a protein that they designated 
HBK2 (human brain potassium channel- 2). The authors 
also cloned cDNAs corresponding to the rat homolog, 
RCK2. The predicted 529- amino acid HBK2 protein 
shares 94% identity with RCK2. HBK2 and RCK2 have the 
characteristic structure of voltage- gated ionic channels, 
with 6 potential membrane- spanning segments. When 
expressed in Xenopus oocytes, the HBK2/RCK2 channels 
exhibited the functional characteristics of a delayed- rec- 
tifier channel that acts especially in the more positive 
membrane voltage range. The functional and pharmaco- 
logic properties of HBK2/RCK2 potassium channels were 
distinct from those of previously characterized channels. 
Grupe et al. (1990) determined that the HBK2 gene did not 
contain introns. Using interspecific backcrosses between 



Mus musculus and Mus spretus, Klocke et al. (1993) 
mapped the mouse gene encoding the Kvl.6 potassium 
voltage- gated channel, Kcna6, to chromosome 6 in a 
cluster with Kcnal, Kcna5 (OMIM Ref. No. 176267), and 
the homolog of human TPI1 (OMIM Ref. No. 190450). 
Since human TPI1 is located on band 12pl3, Klocke et al. 
(1993) predicted that the human KCNA6 gene is located 
on 12p near other genes of the Shaker- related subfamily, 
KCNA1 and KCNA5. Albrecht et al. (1995) determined that 
a 300- kb cluster on chromosome 12pl3 contains the hu- 
man KCNA6, KCNA1, and KCNA5 genes arranged in tan- 
dem 

[8317] 

[8318] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8319] Albrecht, B.; Weber, K.; Pongs, O. : Characterization of a 
voltage- activated K- channel gene cluster on human 
chromosome 12pl3. Receptors Channels 3: 213- 220, 
1995. ; and 

[8320] Grupe, A.; Schroter, K. H.; Ruppersberg, J. P.; Stocker, M.; 
Drewes, T.; Beckh, S.; Pongs, O. : Cloning and expression 
of a human voltage- gated potassium channel: a novel 



member of the R. 

[8321] Further studies establishing the function and utilities of 
KCNA6 are found in John Hopkins OMIM database record 
ID 176257, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Potassium in- 
wardly-rectifying channel, subfamily j, member 1 (KCNJ1, 
Accession NP_722450.1) is another GAM63 target gene, 
herein designated TARGET GENE. KCNJ1 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by KCNJ1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KCNJ1 BINDING SITE, designated SEQ ID:16832, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[8322] Another function of GAM63 is therefore inhibition of 

Potassium inwardly- rectifying channel, subfamily j, mem- 
ber 1 (KCNJ1, Accession NP_722450.1) . Accordingly, util- 
ities of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KCNJ1. 

[8323] Potassium inwardly- rectifying channel, subfamily j, mem- 



ber 1 (KCNJ1, Accession NP_722451.1) is another GAM63 
target gene, herein designated TARGET GENE. KCNJ1 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by KCNJ1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KCNJ1 BINDING SITE, designated 
SEQ ID: 16832, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 
[8324] Another function of GAM63 is therefore inhibition of 

Potassium inwardly- rectifying channel, subfamily j, mem- 
ber 1 (KCNJ1, Accession NP.722451.1) . Accordingly, util- 
ities of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KCNJ1. 

[8325] Potassium channel, subfamily t, member 1 (KCNT1, Ac- 
cession XP.029962.2) is another GAM63 target gene, 
herein designated TARGET GENE. KCNT1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by KCNT1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of KCNT1 BINDING 
SITE, designated SEQ ID: 10138, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[8326] Another function of GAM63 is therefore inhibition of 

Potassium channel, subfamily t, member 1 (KCNT1, Ac- 
cession XP.029962.2) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with KCNT1. 

[8327] KIAA0063 (Accession NP_055691.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0063 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0063, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0063 BINDING SITE, designated SEQ ID:17332, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8328] Another function of GAM63 is therefore inhibition of 

KIAA0063 (Accession NP_055691.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



KIAA0063. 

[8329] KIAA0217 (Accession XP_040265.4) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0217 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0217, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0217 BINDING SITE, designated SEQ ID:3254, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8330] Another function of GAM63 is therefore inhibition of 

KIAA0217 (Accession XP_040265.4) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0217. 

[8331] KIAA0227 (Accession XP.027236.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0227 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0227, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



KIAA0227 BINDING SITE, designated SEQ ID:16188, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8332] Another function of GAM63 is therefore inhibition of 

KIAA0227 (Accession XP_027236.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0227. 

[8333] KIAA0232 (Accession XP_291106.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0232 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0232, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0232 BINDING SITE, designated SEQ ID:10118, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8334] Another function of GAM63 is therefore inhibition of 

KIAA0232 (Accession XP.291106.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0232. 



[8335] KIAA0256 (Accession XP_034905.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0256 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0256, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0256 BINDING SITE, designated SEQ ID:16597, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8336] Another function of GAM63 is therefore inhibition of 

KIAA0256 (Accession XP.034905.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0256. 

[8337] KIAA0258 (Accession NP_055600.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0258 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0258, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0258 BINDING SITE, designated SEQ ID:15208, to the 



nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8338] Another function of GAM63 is therefore inhibition of 

KIAA0258 (Accession NP_055600.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0258. 

[8339] KIAA0296 (Accession NP_055514.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0296 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0296, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0296 BINDING SITE, designated SEQ ID: 14490, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8340] Another function of GAM63 is therefore inhibition of 

KIAA0296 (Accession NP.055514.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0296. 

[8341] KIAA0415 (Accession XP.166527.2) is another GAM63 



target gene, herein designated TARGET GENE. KIAA0415 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0415, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0415 BINDING SITE, designated SEQ ID:15657, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8342] Another function of GAM63 is therefore inhibition of 

KIAA0415 (Accession XP.166527.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0415. 

[8343] KIAA0427 (Accession NP_055587.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0427 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0427, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0427 BINDING SITE, designated SEQ ID:15166, to the 
nucleotide sequence of GAM63 RNA, herein designated 



GAM RNA, also designated SEQ ID:348. 
[8344] Another function of GAM63 is therefore inhibition of 

KIAA0427 (Accession NP_055587.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0427. 

[8345] KIAA0450 (Accession NP_055453.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0450 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0450, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0450 BINDING SITE, designated SEQ ID:12861, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8346] Another function of GAM63 is therefore inhibition of 

KIAA0450 (Accession NP_055453.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0450. 

[8347] KIAA0472 (Accession XP.290898.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0472 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0472, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0472 BINDING SITE, designated SEQ ID:3805, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8348] Another function of GAM63 is therefore inhibition of 

KIAA0472 (Accession XP.290898.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0472. 

[8349] KIAA0475 (Accession NP_055679.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0475 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0475, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0475 BINDING SITE, designated SEQ ID: 19144, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 



[8350] Another function of GAM63 is therefore inhibition of 

KIAA0475 (Accession NP_055679.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0475. 

[8351] KIAA0545 (Accession XP.032278.3) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0545 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0545, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0545 BINDING SITE, designated SEQ ID:6128, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8352] Another function of GAM63 is therefore inhibition of 

KIAA0545 (Accession XP_032278.3) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0545. 

[8353] KIAA0599 (Accession XP.085 127.6) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0599 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by KIAA0599, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0599 BINDING SITE, designated SEQ ID:13331, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8354] Another function of GAM63 is therefore inhibition of 

KIAA0599 (Accession XP.085127.6) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0599. 

[8355] KIAA0669 (Accession NP.055594.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0669 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by KIAA0669, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0669 BINDING SITE, designated SEQ ID: 16391, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8356] Another function of GAM63 is therefore inhibition of 



KIAA0669 (Accession NP_055594.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0669. 

[8357] KIAA0676 (Accession NP_055858.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0676 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0676, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0676 BINDING SITE, designated SEQ ID: 11 139, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8358] Another function of GAM63 is therefore inhibition of 

KIAA0676 (Accession NP_055858.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0676. 

[8359] KIAA0710 (Accession NP_055686.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0710 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0710, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0710 BINDING SITE, designated SEQ ID:12253, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8360] Another function of GAM63 is therefore inhibition of 

KIAA0710 (Accession NP_055686.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0710. 

[8361] KIAA0767 (Accession XP.027105.2) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0767 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by KIAA0767, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0767 BINDING SITE, designated SEQ ID: 16026, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8362] Another function of GAM63 is therefore inhibition of 

KIAA0767 (Accession XP_027105.2) . Accordingly, utilities 



of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0767. 

[8363] KIAA0773 (Accession NP_055505.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0773 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0773, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0773 BINDING SITE, designated SEQ ID:13455, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8364] Another function of GAM63 is therefore inhibition of 

KIAA0773 (Accession NP.055505.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0773. 

[8365] KIAA0825 (Accession XP.027906.5) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0825 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0825, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0825 BINDING SITE, designated SEQ ID:11299, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8366] Another function of GAM63 is therefore inhibition of 

KIAA0825 (Accession XP.027906.5) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0825. 

[8367] KIAA0889 (Accession NP.689470.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0889 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA0889, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0889 BINDING SITE, designated 
SEQ ID: 1863, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8368] Another function of GAM63 is therefore inhibition of 

KIAA0889 (Accession NP_689470.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
KIAA0889. 

[8369] KIAA0889 (Accession NP_056192.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA0889 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA0889, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0889 BINDING SITE, designated 
SEQ ID: 1863, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8370] Another function of GAM63 is therefore inhibition of 

KIAA0889 (Accession NP.056192.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0889. 

[8371] KIAA1111 (Accession XP.171233.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1111 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1111, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA1111 BINDING SITE, designated SEQ ID:6397, to the 
nucleotide sequence of CAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8372] Another function of GAM63 is therefore inhibition of 

KIAA1111 (Accession XP.171233.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1111. 

[8373] KIAA1115 (Accession NP_055746.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1115 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1115, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1115 BINDING SITE, designated SEQ ID:17435, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8374] Another function of GAM63 is therefore inhibition of 

KIAA1115 (Accession NP_055746.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



KIAA1115. 

[8375] KIAA1198 (Accession NP_065765.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1198 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1198, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1198 BINDING SITE, designated SEQ ID:19022, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8376] Another function of GAM63 is therefore inhibition of 

KIAA1198 (Accession NP.065765.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1198. 

[83 77 ] KIAA1203 (Accession XP.049683.4) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1203 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1203, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



KIAA1203 BINDING SITE, designated SEQ ID:12583, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8378] Another function of GAM63 is therefore inhibition of 

KIAA1203 (Accession XP.049683.4) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1203. 

[8379] KIAA1210 (Accession XP_172801.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1210 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1210, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1210 BINDING SITE, designated SEQ ID:6250, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8380] Another function of GAM63 is therefore inhibition of 

KIAA1210 (Accession XP_172801.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1210. 



[8381] KIAA1318 (Accession NP_065820.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1318 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1318, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1318 BINDING SITE, designated SEQ ID:5129, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8382] Another function of GAM63 is therefore inhibition of 

KIAA1318 (Accession NP.065820.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1318. 

[8383] KIAA1396 (Accession XP.032054.2) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1396 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1396, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1396 BINDING SITE, designated SEQ ID:5415, to the 



nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8384] Another function of GAM63 is therefore inhibition of 

KIAA1396 (Accession XP.032054.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1396. 

[8385] KIAA1416 (Accession XP.098762.3) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1416 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1416, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1416 BINDING SITE, designated SEQ ID:2332, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8386] Another function of GAM63 is therefore inhibition of 

KIAA1416 (Accession XP_098762.3) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1416. 

[8387] KIAA1493 (Accession XP.034415.1) is another GAM63 



target gene, herein designated TARGET GENE. KIAA1493 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1493, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1493 BINDING SITE, designated SEQ ID: 18298, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8388] Another function of GAM63 is therefore inhibition of 

KIAA1493 (Accession XP_034415.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1493. 

[8389] KIAA1511 (Accession XP.046581.5) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1511 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1511, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1511 BINDING SITE, designated SEQ ID:2587, to the 
nucleotide sequence of GAM63 RNA, herein designated 



GAM RNA, also designated SEQ ID:348. 
[8390] Another function of GAM63 is therefore inhibition of 

KIAA1511 (Accession XP.046581.5) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1511. 

[8391] KIAA1530 (Accession XP.042661.5) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1530 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1530, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1530 BINDING SITE, designated SEQ ID:8145, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8392] Another function of GAM63 is therefore inhibition of 

KIAA1530 (Accession XP_042661.5) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1530. 

[8393] KIAA1656 (Accession XP_038022.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1656 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1656, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1656 BINDING SITE, designated SEQ ID:15785, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8394] Another function of GAM63 is therefore inhibition of 

KIAA1656 (Accession XP.038022.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1656. 

[8395] KIAA1674 (Accession XP_290462.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1674 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1674, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1674 BINDING SITE, designated SEQ ID:8923, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 



[8396] Another function of GAM63 is therefore inhibition of 

KIAA1674 (Accession XP_290462.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1674. 

[8397] KIAA1753 (Accession XP_036115.3) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1753 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1753, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1753 BINDING SITE, designated SEQ ID:6431, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8398] Another function of GAM63 is therefore inhibition of 

KIAA1753 (Accession XP.036115.3) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1753. 

[8399] KIAA1805 (Accession NP_115810.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1805 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA1805, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1805 BINDING SITE, designated SEQ ID:17427, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8400] Another function of GAM63 is therefore inhibition of 

KIAA1805 (Accession NP_115810.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1805. 

[8401] KIAA1920 (Accession XP.085210.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA1920 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by KIAA1920, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1920 BINDING SITE, designated SEQ ID:17296, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8402] Another function of GAM63 is therefore inhibition of 



KIAA1920 (Accession XP_085210.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1920. 

[8403] KIAA2020 (Accession XP_290463.1) is another GAM63 
target gene, herein designated TARGET GENE. KIAA2020 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA2020, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA2020 BINDING SITE, designated SEQ ID: 16952, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8404] Another function of GAM63 is therefore inhibition of 

KIAA2020 (Accession XP_290463.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA2020. 

[8405] Kinesin family member 3c (KIF3C, Accession 

NP_002245.2) is another GAM63 target gene, herein des- 
ignated TARGET GENE. KIF3C BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by KIF3C, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIF3C BINDING SITE, designated 
SEQ ID: 10471, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8406] Another function of GAM63 is therefore inhibition of Ki- 
nesin family member 3c (KIF3C, Accession NP_002245.2) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with KIF3C. 

[8407] Kin of irre like (drosophila) (KIRREL, Accession 

NP_060710.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. KIRREL BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIRREL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIRREL BINDING SITE, designated 
SEQ ID:6373, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8408] Another function of GAM63 is therefore inhibition of Kin 
of irre like (drosophila) (KIRREL, Accession NP_060710.1) . 



Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with KIRREL 

[8409] Kruppel-like factor 2 (lung) (KLF2, Accession 

NP_057354.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. KLF2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by KLF2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KLF2 BINDING SITE, designated 
SEQ ID:446, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8410] Another function of GAM63 is therefore inhibition of 
Kruppel-like factor 2 (lung) (KLF2, Accession 
NP_057354.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KLF2. 

[8411] Karyopherin alpha 1 (importin alpha 5) (KPNA1, Accession 
NP_002255.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. KPNA1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by KPNA1, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KPNA1 BINDING SITE, designated 
SEQ ID:8053, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 
[8412] Another function of GAM63 is therefore inhibition of 

Karyopherin alpha 1 (importin alpha 5) (KPNA1, Accession 
NP_002255.1), a gene which promotes docking of import 
substrates to the nuclear pore complex. Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KPNA1. 

[8413] The function of KPNA1 has been established by previous 
studies. Cortes et al. (1994) used the 2- hybrid protein 
interaction systems to isolate a protein that specifically 
interacts with RAG1 (OMIM Ref. No. 179615). The genes 
RAG1 and RAG 2 (OMIM Ref. No. 179616) are able to acti- 
vate V(D)J recombination when transfected into fibrob- 
lasts. Further, knockout mice for these 2 loci lack B and T 
cells. Several other ubiquitously expressed proteins are 
thought to be recruited in the recombination process. 
Among these are the genes affected in severe combined 
immune deficiency (e.g., OMIM Ref. No. also 600899) and 



genes involved in ds- DNA break repair. The human cDNA 
identified by Cortes et al. (1994) encodes a 489- amino 
acid polypeptide that shows striking similarity to the yeast 
SRP1 protein, a mutant allele which can suppress a muta- 
tion of RNA polymerase I. The authors obtained human 
and mouse cDNA sequences which are 98% identical as 
proteins. When RAG1 and human SRP1 were cotransfected 
into 293T cells a stable complex of the 2 was observed. 
The authors speculated that because SRP1 appears to be 
bound to the nuclear envelope, the interaction with RAG1 
may serve to localize that protein to the envelope as well. 
Conti et al. (1998) reported the crystal structure of a 50- 
kD fragment of the 60- kD yeast karyopherin alpha, in the 
absence and presence of a monopartite nuclear localiza- 
tion signal (NLS) peptide at 2.2- angstrom and 2.8- 
angstrom resolution, respectively. The structure showed a 
tandem array of 10 armadillo repeats, organized in a 
right- handed superhelix of helices. Binding of the NLS 
peptide occurred at 2 sites within a helical surface groove. 
The structure reveals the determinants of NLS specificity 
and suggested a model for the recognition of bipartite 
NLSs. By fluorescence in situ hybridization, Ayala- Madri- 
gal et al. (2000) mapped the human KPNA1 gene to chro- 



mosome 3q21. 

[8414] 

[8415] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8416] Ayala- Madrigal, M. L; Doerr, S.; Ramirez- Duenas, M. L; 
Hansmann, I. : Assignment of karyopherin alpha 1 
(KPNA1) to human chromosome band 3q21 by in situ hy- 
bridization. Cytogenet. Cell Genet. 90: 58- 59, 2000. ; 
and 

[8417] Conti, E.; Uy, M.; Leighton, L; Blobel, C; KuriyanJ. : 

Crystallographic analysis of the recognition of a nuclear 
localization signal by the nuclear import factor karyo- 
pherin alpha. 

[8418] Further studies establishing the function and utilities of 
KPNA1 are found in John Hopkins OMIM database record 
ID 600686, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Karyopherin 
(importin) beta 2 (KPNB2, Accession NP_694858.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. KPNB2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by KPNB2, corresponding to a target bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of KPNB2 BINDING SITE, 
designated SEQ ID: 102 16, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8419] Another function of GAM63 is therefore inhibition of 
Karyopherin (importin) beta 2 (KPNB2, Accession 
NP_694858.1), a gene which is involved in nuclear import 
of m9- containing proteins. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KPNB2. 

[8420] The function of KPNB2 has been established by previous 
studies. Targeting of most nuclear proteins to the cell nu- 
cleus is initiated by interaction between the protein's nu- 
clear localization signal (NLS) and the importin, or karyo- 
pherin, receptor complex. An importin heterodimer rec- 
ognizes the NLS protein in the cytoplasm via its alpha 
subunit and, via its beta subunit, docks the complex to a 
subset of peptide repeat- containing proteins known as 
nucleoporins. See importin beta- 1 (KPNB1; 602738). 
Michael et al. (1995) determined that the C terminus of 
HNRPA1 (OMIM Ref. No. 164017) contains a 38- amino 



acid domain, termed M9, that confers bidirectional trans- 
port across the nuclear envelope. Pollard et al. (1996) 
found that M9- mediated nuclear import occurs by a novel 
pathway independent of the importin- mediated NLS 
pathway. Using a yeast 2- hybrid system, they identified a 
HeLa cell cDNA encoding a protein that interacts with an 
M9- containing sequence. The predicted 890- amino acid 
protein was designated M9- interacting protein (MIP1), or 
transportin. Transportin contains 2 leucine zipper motifs 
and a 19- amino acid highly acidic domain, and has an 
estimated pi of 4.6. Pollard et al. (1996) demonstrated 
that transportin mediated the nuclear import of M9- bear- 
ing proteins. Bonifaci et al. (1997) isolated cDNAs encod- 
ing transportin, which they designated karyopherin beta- 
2, or KPNB2. They reported that the predicted protein se- 
quence is 34% identical to that of the yeast beta- karyo- 
pherin Kapl04p. Using overlay blots, Bonifaci et al. (1997) 
demonstrated that KPNB2 also functions as a docking fac- 
tor that binds to peptide repeat- containing nucleoporins. 
In an assay using permeabilized HeLa cells, KPNB2 inhib- 
ited KPNB1- mediated import of an NLS- containing sub- 
strate and KPNB1 inhibited KPNB2- mediated import of 
recombinant HNRPA1. These results led Bonifaci et al. 



(1997) to suggest that the distinct KPNB1- and KPNB2- 
mediated nuclear import pathways merge at least partially 
at the level of docking to nucleoporins. The International 
Radiation Hybrid Mapping Consortium mapped the KPNB2 
gene to chromosome 5 (Wl- 13973). 

[8421] 

[8422] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8423] Bonifaci, N.; Moroianu, J.; Radu, A.; Blobel, G. : Karyo- 

pherin beta- 2 mediates nuclear import of a mRNA bind- 
ing protein. Proc. Nat. Acad. Sci. 94: 5055- 5060, 1997. ; 
and 

[8 424 ] Michael, W. M.; Choi, M.; Dreyfuss, C. : A nuclear export 
signal in hnRNP Al: a signal- mediated, temperature- de- 
pendent nuclear protein export pathway. Cell 83: 415- 
422, 1995. 

[8425] Further studies establishing the function and utilities of 
KPNB2 are found in John Hopkins OMIM database record 
ID 602901, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Karyopherin 
(importin) beta 2 (KPNB2, Accession NP_002261.2) is an- 
other GAM63 target gene, herein designated TARGET 



GENE. KPNB2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by KPNB2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of KPNB2 BINDING SITE, 
designated SEQ ID: 102 16, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8426] Another function of GAM63 is therefore inhibition of 
Karyopherin (importin) beta 2 (KPNB2, Accession 
NP_002261.2), a gene which is involved in nuclear import 
of m9- containing proteins. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KPNB2. 

[8427] The function of KPNB2 has been established by previous 
studies. Targeting of most nuclear proteins to the cell nu- 
cleus is initiated by interaction between the protein's nu- 
clear localization signal (NLS) and the importin, or karyo- 
pherin, receptor complex. An importin heterodimer rec- 
ognizes the NLS protein in the cytoplasm via its alpha 
subunit and, via its beta subunit, docks the complex to a 
subset of peptide repeat- containing proteins known as 



nucleoporins. See importin beta- 1 (KPNB1; 602738). 
Michael et al. (1995) determined that the C terminus of 
HNRPA1 (OMIM Ref. No. 164017) contains a 38- amino 
acid domain, termed M9, that confers bidirectional trans- 
port across the nuclear envelope. Pollard et al. (1996) 
found that M9- mediated nuclear import occurs by a novel 
pathway independent of the importin- mediated NILS 
pathway. Using a yeast 2- hybrid system, they identified a 
HeLa cell cDNA encoding a protein that interacts with an 
M9- containing sequence. The predicted 890- amino acid 
protein was designated M9- interacting protein (MIP1), or 
transportin. Transportin contains 2 leucine zipper motifs 
and a 19- amino acid highly acidic domain, and has an 
estimated pi of 4.6. Pollard et al. (1996) demonstrated 
that transportin mediated the nuclear import of M9- bear- 
ing proteins. Bonifaci et al. (1997) isolated cDNAs encod- 
ing transportin, which they designated karyopherin beta- 
2, or KPNB2. They reported that the predicted protein se- 
quence is 34% identical to that of the yeast beta- karyo- 
pherin Kapl04p. Using overlay blots, Bonifaci et al. (1997) 
demonstrated that KPNB2 also functions as a docking fac- 
tor that binds to peptide repeat- containing nucleoporins. 
In an assay using permeabilized HeLa cells, KPNB2 inhib- 



ited KPNB1- mediated import of an NILS- containing sub- 
strate and KPNB1 inhibited KPNB2- mediated import of 
recombinant HNRPA1. These results led Bonifaci et al. 
(1997) to suggest that the distinct KPNB1- and KPNB2- 
mediated nuclear import pathways merge at least partially 
at the level of docking to nucleoporins. The International 
Radiation Hybrid Mapping Consortium mapped the KPNB2 
gene to chromosome 5 (Wl- 13973). 

[8428] 

[8429] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8430] Bonifaci, N.; Moroianu, J.; Radu, A.; Blobel, C. : Karyo- 

pherin beta- 2 mediates nuclear import of a mRNA bind- 
ing protein. Proc. Nat. Acad. Sci. 94: 5055- 5060, 1997. ; 
and 

[8431] Michael, W. M.; Choi, M.; Dreyfuss, C. : A nuclear export 
signal in hnRNP Al: a signal- mediated, temperature- de- 
pendent nuclear protein export pathway. Cell 83: 415- 
422, 1995. 

[8432] Further studies establishing the function and utilities of 
KPNB2 are found in John Hopkins OMIM database record 
ID 602901, and in cited publications listed in Table 5, 



which are hereby incorporated by reference. Keratin asso- 
ciated protein 1-5 (KRTAP1-5, Accession NP_114163.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. KRTAP1-5 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
KRTAP1-5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KRTAP1-5 BINDING SITE, designated 
SEQ ID:20046, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8433] Another function of GAM63 is therefore inhibition of Ker- 
atin associated protein 1-5 (KRTAP1-5, Accession 
NP.114163.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KRTAP1-5. 

[8434] Keratin associated protein 3-1 (KRTAP3-1, Accession 

NP_114164.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. KRTAP3-1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by KRTAP3-1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 



the nucleotide sequences of KRTAP3-1 BINDING SITE, 
designated SEQ ID:6804, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8435] Another function of GAM63 is therefore inhibition of Ker- 
atin associated protein 3-1 (KRTAP3-1, Accession 
NP_114164.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KRTAP3-1. 

[8436] Lactation elevated 1 (LACE1, Accession NP.660358.2) is 
another GAM63 target gene, herein designated TARGET 
GENE. LAC El BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by LACE1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LAC El BINDING SITE, designated SEQ ID:5643, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8437] Another function of GAM63 is therefore inhibition of Lac- 
tation elevated 1 (LACE1, Accession NP_660358.2) . Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with LACE1. 

[8438] Laminin, beta 1 (LAMB1, Accession NP_002282.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. LAMB1 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
LAMB1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LAMB1 BINDING SITE, designated 
SEQ ID: 12728, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8439] Another function of GAM63 is therefore inhibition of 

Laminin, beta 1 (LAMB1, Accession NP_002282.1), a gene 
which mediates the attachment, migration, and organiza- 
tion of cells into tissues, and therefore may be associated 
with Marfan syndrome. Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of Marfan syn- 
drome, and of other diseases and clinical conditions asso- 
ciated with LAMB1. 

[8440] The function of LAMB1 has been established by previous 
studies. The major components of basal laminae are the 
glycoproteins laminin and collagen IV, both of which are 
heterotrimers. Laminin is a cruciform protein trimer of 



chains that when originally isolated from the extracellular 
matrix of tumor cells, were named A, Bl, and B2, but were 
renamed alpha- 1, beta- 1, and gamma- 1, respectively 
(Burgeson et al., 1994). The laminin and collagen IV iso- 
forms vary from one basal lamina to another and are 
members of multigene families. These gene families (like 
others, such as the globins and myosins) may provide a 
means of generating functional diversity within a common 
structural framework. Modi et al. (1987) mapped the 
LAMB1 locus to 7q31.1- q31.3 by Southern blot analysis 
of somatic cell hybrids and by in situ hybridization. On the 
other hand, by the same methods, Pikkarainen et al. 
(1987) placed LAMB1 in the 7q22 band. Jaye et al. (1987) 
regionalized LAMB1 to band 7q31 by somatic cell hy- 
bridization and in situ hybridization. Bonneau et al. (1991) 
described an infant with cutis laxa, emphysema, striking 
cardiac abnormalities and a diaphragmatic hernia leading 
to death at the age of 22 weeks. The infant had mild con- 
tractures at the elbows, hips, and knees, with bilateral hip 
dislocation. Arachnodactyly was striking. Chromosome 
studies showed a chromatid break at the junction of 
7q31.3 and 7q32. Among 17 previously reported cases 
with the same syndrome, 1 was found to have a translo- 



cation involving 7q31 (Huret et al., 1991). Bonneau et al. 
(1991) called the condition neonatal cutis laxa with mar- 
fanoid phenotype. The clinical features and the location of 
the chromosomal change prompted Bonneau et al. (1991) 
to study laminin, which, by use of anti- human laminin 
antiserum, was found to be absent from the basement 
membranes of capillaries and the dermal- epidermal 
junction. Fibronectin was also not detected in the skin 
sample. Laminin Bl (OMIM Ref. No. 150240) maps to the 
same region of 7q. Bonneau et al. (1991) pointed to re- 
ports of some 12 cases of neonatal 'Marfan syndrome' 
which might represent this same syndrome. These in- 
cluded the cases of Neimann et al. (1968), Hohn and Webb 
(1971), Lababidi and Monzon (1981), Buchanan and Wyatt 
(1985), Day and Burke (1986), and Cross et al. (1989). In a 
note added in proof, Bonneau et al. (1991) stated that 
studies of the case published by Neimann et al. (1968) 
showed deficiency of laminin in the basement mem- 
branes. Burgeson et al. (1994), a group of 14 leading re- 
searchers in the field of connective tissue proteins, 
adopted a new nomenclature for the laminins. They were 
numbered with arabic numerals in the order discovered. 
The previous A, Bl, and B2 chains, and their isoforms, are 



alpha, beta, and gamma, respectively, followed by an ara- 
ble numeral to identify the isoform. For example, the first 
laminin identified from the Engelbreth- Holm- Swarm tu- 
mor (EHS) was designated laminin- 1 with the chain com- 
position alpha- 1/beta- 1/gamma- 1. The genes for these 
3 chains are LAMAl (OMIM Ref. No. 150320), LAMB1, and 
LAM CI (OMIM Ref. No. 150290). 

[8441] 

[8442] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8443] Burgeson, R. E.; Chiquet, M.; Deutzmann, R.; Ekblom, P.; 
EngelJ.; Kleinman, H.; Martin, G. R.; Meneguzzi, C; 
Paulsson, M.; Sanes, J.; Timpl, R.; Tryggvason, K.; Yamada, 
Y.; Yurchenco, P. D. : A new nomenclature for the 
laminins. Matrix Biol. 14: 209- 211, 1994. ; and 

[8444] Bonneau, D.; HuretJ. L; Codeau, C; Couet, D.; Putter- 
man, M.; Tanzer, J.; Babin, P.; Larregue, M. : Recurrent 
ctb(7)(q31.3) and possible laminin involvement in a 
neonatal cutis laxa w. 

[8445] Further studies establishing the function and utilities of 
LAMB1 are found in John Hopkins OMIM database record 
ID 150240, and in cited publications listed in Table 5, 



which are hereby incorporated by reference. LCHN 
(Accession XP.098615.2) is another GAM63 target gene, 
herein designated TARGET GENE. LCHN BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by LCHN, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LCHN BINDING SITE, 
designated SEQ ID:447, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8446] Another function of GAM63 is therefore inhibition of LCHN 
(Accession XP.098615.2) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LCHN. 

[8 447 ] LEREP04 (Accession NP_060941.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. LEREP04 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LEREP04, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LEREP04 BINDING SITE, designated SEQ ID: 12248, to the 



nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8448] Another function of GAM63 is therefore inhibition of 

LEREP04 (Accession NP_060941.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LEREP04. 

[8449] LOCI 12476 (Accession NP_660282.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC112476 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOCI 12476, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC112476 BINDING SITE, designated SEQ ID:13020, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8450] Another function of GAM63 is therefore inhibition of 

LOC112476 (Accession NP_660282.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC112476. 

[8451] LOC112840 (Accession NP.542397.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC112840 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 12840, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC112840 BINDING SITE, designated SEQ ID:3419, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8452] Another function of GAM63 is therefore inhibition of 

LOC112840 (Accession NP_542397.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC112840. 

[8453] LOCI 18709 (Accession XP.058338.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC118709 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 18709, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC118709 BINDING SITE, designated SEQ ID:10613, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 



[8454] Another function of GAM63 is therefore inhibition of 

LOC118709 (Accession XP.058338.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC118709. 

[8455] LOC120376 (Accession XP.071712.3) is another GAM63 
target gene, herein designated TARGET GENE. LOC120376 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC120376, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC120376 BINDING SITE, designated SEQ ID:15763, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8456] Another function of GAM63 is therefore inhibition of 

LOC120376 (Accession XP.071712.3) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC120376. 

[8457] LOC122258 (Accession NP_660291.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC122258 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC122258, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC122258 BINDING SITE, designated SEQ ID:14397, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8458] Another function of GAM63 is therefore inhibition of 

LOC122258 (Accession NP_660291.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC122258. 

[8459] LOC123346 (Accession XP_063609.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC123346 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC123346, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC123346 BINDING SITE, designated SEQ ID:1872, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8460] Another function of GAM63 is therefore inhibition of 



LOC123346 (Accession XP_063609.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC123346. 

[8461] LOC124245 (Accession NP.653205.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC124245 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC124245, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC124245 BINDING SITE, designated SEQ ID:3920, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8462] Another function of GAM63 is therefore inhibition of 

LOC124245 (Accession NP_653205.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC124245. 

[8463] LOC130074 (Accession XP.072228.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC130074 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC130074, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC130074 BINDING SITE, designated SEQ ID:8538, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8464] Another function of GAM63 is therefore inhibition of 

LOC130074 (Accession XP.072228.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC130074. 

[8465] LOC130644 (Accession XP.065813.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC130644 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC130644, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC130644 BINDING SITE, designated SEQ ID:11552, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8466] Another function of GAM63 is therefore inhibition of 

LOC130644 (Accession XP_065813.2) . Accordingly, utili- 



ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC130644. 

[8467] LOC130916 (Accession XP.059481.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC130916 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC130916, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC130916 BINDING SITE, designated SEQ ID:2189, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8468] Another function of GAM63 is therefore inhibition of 

LOC130916 (Accession XP.059481.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC130916. 

[8469] LOC132235 (Accession XP_072302.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC132235 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC132235, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC132235 BINDING SITE, designated SEQ ID:19785, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8470] Another function of GAM63 is therefore inhibition of 

LOC132235 (Accession XP_072302.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC132235. 

t 8471 ] LOC132948 (Accession NP_660307.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC132948 
BINDING SITE1 and LOC132948 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC132948, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC132948 BINDING SITE1 
and LOC132948 BINDING SITE2, designated SEQ ID:3612 
and SEQ ID:7690 respectively, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[8472] Another function of GAM63 is therefore inhibition of 



LOC132948 (Accession NP_660307.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC132948. 

[8473] LOC139201 (Accession XP_208439.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC139201 
BINDING SITE1 and LOC139201 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC139201, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC139201 BINDING SITE1 
and LOC139201 BINDING SITE2, designated SEQ ID:11945 
and SEQ ID: 1459 respectively, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[8474] Another function of GAM63 is therefore inhibition of 

LOC139201 (Accession XP_208439.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC139201. 

[8475] LOC144467 (Accession NP_612482.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC144467 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC144467, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144467 BINDING SITE, designated SEQ ID: 10729, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8476] Another function of GAM63 is therefore inhibition of 

LOC144467 (Accession NP.612482.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144467. 

[8477] LOC144667 (Accession XP.096648.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC144667 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC144667, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144667 BINDING SITE, designated SEQ ID: 19348, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 



[8478] Another function of GAM63 is therefore inhibition of 

LOC144667 (Accession XP_096648.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144667. 

[8479] LOC144705 (Accession XP_096669.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC144705 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC144705, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144705 BINDING SITE, designated SEQ ID: 10034, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8480] Another function of GAM63 is therefore inhibition of 

LOC144705 (Accession XP_096669.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144705. 

[8481] LOC146562 (Accession NP_63 1909.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC146562 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC146562, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146562 BINDING SITE, designated SEQ ID:2282, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8482] Another function of GAM63 is therefore inhibition of 

LOC146562 (Accession NP_631909.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146562. 

[8483] LOC147123 (Accession XP_085714.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC147123 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC147123, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147123 BINDING SITE, designated SEQ ID:2993, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8484] Another function of GAM63 is therefore inhibition of 



LOC147123 (Accession XP.085714.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147123. 

[8485] LOC148056 (Accession XP_097380.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC148056 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC148056, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148056 BINDING SITE, designated SEQ ID:4395, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8486] Another function of GAM63 is therefore inhibition of 

LOC148056 (Accession XP_097380.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148056. 

[8487] LOC149466 (Accession XP_086546.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC149466 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC149466, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149466 BINDING SITE, designated SEQ ID:3852, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8488] Another function of GAM63 is therefore inhibition of 

LOC149466 (Accession XP_086546.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149466. 

[8489] LOC149478 (Accession XP.086536.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC149478 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC149478, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149478 BINDING SITE, designated SEQ ID:8470, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8490] Another function of GAM63 is therefore inhibition of 

LOC149478 (Accession XP_086536.1) . Accordingly, utili- 



ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149478. 

[8491] LOC150035 (Accession XP_097793.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC150035 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC150035, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150035 BINDING SITE, designated SEQ ID:15062, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8492] Another function of GAM63 is therefore inhibition of 

LOC150035 (Accession XP_097793.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150035. 

[8493] LOC150054 (Accession XP.097797.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC150054 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC150054, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150054 BINDING SITE, designated SEQ ID:10173, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8494] Another function of GAM63 is therefore inhibition of 

LOC150054 (Accession XP.097797.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150054. 

[8495] LOC150383 (Accession XP_086905.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC150383 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC150383, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150383 BINDING SITE, designated SEQ ID:18710, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8496] Another function of GAM63 is therefore inhibition of 

LOC150383 (Accession XP_086905.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC150383. 

[8497] LOC151475 (Accession XP_098063.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC151475 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC151475, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151475 BINDING SITE, designated SEQ ID:8600, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8498] Another function of GAM63 is therefore inhibition of 

LOC151475 (Accession XP_098063.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151475. 

[8499] LOC151623 (Accession XP.098096.5) is another GAM63 
target gene, herein designated TARGET GENE. LOC151623 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC151623, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC151623 BINDING SITE, designated SEQ ID:8648, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8500] Another function of GAM63 is therefore inhibition of 

LOC151623 (Accession XP.098096.5) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151623. 

[8501] LOC153711 (Accession XP_098419.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC153711 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC153711, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153711 BINDING SITE, designated SEQ ID:14953, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8502] Another function of GAM63 is therefore inhibition of 

LOC153711 (Accession XP.098419.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC153711. 

[8503] LOC153894 (Accession XP_087796.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC153894 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC153894, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153894 BINDING SITE, designated SEQ ID:16220, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8504] Another function of GAM63 is therefore inhibition of 

LOC153894 (Accession XP_087796.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153894. 

[8505] LOC157278 (Accession XP.098741.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC157278 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC157278, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC157278 BINDING SITE, designated SEQ ID:8648, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8506] Another function of GAM63 is therefore inhibition of 

LOC157278 (Accession XP.098741.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157278. 

[8507] LOC157931 (Accession XP_098845.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC157931 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC157931, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157931 BINDING SITE, designated SEQ ID:3446, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8508] Another function of GAM63 is therefore inhibition of 

LOC157931 (Accession XP_098845.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157931. 



[8509] LOC158563 (Accession XP_088606.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC158563 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC158563, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158563 BINDING SITE, designated SEQ ID:1153, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8510] Another function of GAM63 is therefore inhibition of 

LOC158563 (Accession XP.088606.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158563. 

[8511] LOC158709 (Accession XP_088648.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC158709 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC158709, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158709 BINDING SITE, designated SEQ ID:17046, to 



the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8512] Another function of GAM63 is therefore inhibition of 

LOC158709 (Accession XP_088648.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158709. 

[8513] LOC159121 (Accession XP_099028.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC159121 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC159121, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC159121 BINDING SITE, designated SEQ ID:6485, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8514] Another function of GAM63 is therefore inhibition of 

LOC159121 (Accession XP_099028.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC159121. 

[8515] LOC159963 (Accession XP_089960.6) is another GAM63 



target gene, herein designated TARGET GENE. LOC159963 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC159963, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC159963 BINDING SITE, designated SEQ ID:5201, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8516] Another function of GAM63 is therefore inhibition of 

LOC159963 (Accession XP_089960.6) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC159963. 

[8517] LOC160824 (Accession XP.090522.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC160824 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC160824, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC160824 BINDING SITE, designated SEQ ID:4898, to 
the nucleotide sequence of GAM63 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:348. 
[8518] Another function of GAM63 is therefore inhibition of 

LOC160824 (Accession XP.090522.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC160824. 

[8519] LOC196446 (Accession XP.113722.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC196446 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC196446, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196446 BINDING SITE, designated SEQ ID:19172, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8520] Another function of GAM63 is therefore inhibition of 

LOC196446 (Accession XP_113722.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196446. 

[8521] LOC196996 (Accession XP_113796.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC196996 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC196996, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196996 BINDING SITE, designated SEQ ID:405, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8522] Another function of GAM63 is therefore inhibition of 

LOC196996 (Accession XP_113796.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196996. 

[8523] LOC199813 (Accession XP_114028.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC199813 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC199813, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199813 BINDING SITE, designated SEQ ID:19093, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 



[8524] Another function of GAM63 is therefore inhibition of 

LOC199813 (Accession XP_114028.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC199813. 

[8525] LOC200010 (Accession XP.117174.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC200010 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC200010, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200010 BINDING SITE, designated SEQ ID: 19405, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8526] Another function of GAM63 is therefore inhibition of 

LOC200010 (Accession XP.117174.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200010. 

[8527] LOC200734 (Accession XP_114286.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC200734 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC200734, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200734 BINDING SITE, designated SEQ ID:7136, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8528] Another function of GAM63 is therefore inhibition of 

LOC200734 (Accession XP.114286.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200734. 

[8529] LOC2 19918 (Accession XP_166197.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC2 19918 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC219918, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC219918 BINDING SITE, designated SEQ ID:13636, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8530] Another function of GAM63 is therefore inhibition of 



L0C2 19918 (Accession XP.166197.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC219918. 

[8531] LOC220071 (Accession XP.167848.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC220071 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC220071, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220071 BINDING SITE, designated SEQ ID:13636, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8532] Another function of GAM63 is therefore inhibition of 

LOC220071 (Accession XP_167848.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC220071. 

[8533] LOC221002 (Accession NP_660356.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC221002 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221002, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221002 BINDING SITE, designated SEQ ID:560, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8534] Another function of GAM63 is therefore inhibition of 

LOC221002 (Accession NP_660356.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221002. 

[8535] LOC221495 (Accession XP.168136.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC221495 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC221495, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221495 BINDING SITE, designated SEQ ID:2939, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8536] Another function of GAM63 is therefore inhibition of 

LOC221495 (Accession XP_168136.1) . Accordingly, utili- 



ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221495. 

[8537] LOC221663 (Accession XP_168131.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC221663 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC221663, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221663 BINDING SITE, designated SEQ ID:11468, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8538] Another function of GAM63 is therefore inhibition of 

LOC221663 (Accession XP.168131.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221663. 

[8539] LOC222031 (Accession XP.168371.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC222031 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC222031, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222031 BINDING SITE, designated SEQ ID:11030, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8540] Another function of GAM63 is therefore inhibition of 

LOC222031 (Accession XP_168371.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222031. 

[8541] LOC222057 (Accession XP.166594.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC222057 
BINDING SITE1 and LOC222057 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC222057, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC222057 BINDING SITE1 
and LOC222057 BINDING SITE2, designated SEQ ID:11430 
and SEQ ID: 12029 respectively, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[8542] Another function of GAM63 is therefore inhibition of 



LOC222057 (Accession XP.166594.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222057. 

[8543] LOC222674 (Accession XP.167095.3) is another GAM63 
target gene, herein designated TARGET GENE. LOC222674 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC222674, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222674 BINDING SITE, designated SEQ ID: 14980, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8544] Another function of GAM63 is therefore inhibition of 

LOC222674 (Accession XP_167095.3) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222674. 

[8545] LOC254559 (Accession XP.172931.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC254559 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC254559, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254559 BINDING SITE, designated SEQ ID:19218, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8546] Another function of GAM63 is therefore inhibition of 

LOC254559 (Accession XP.172931.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC254559. 

[8547] LOC255743 (Accession XP.171089.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC255743 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC255743, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255743 BINDING SITE, designated SEQ ID:1120, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8548] Another function of GAM63 is therefore inhibition of 

LOC255743 (Accession XP_171089.2) . Accordingly, utili- 



ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255743. 

[8549] LOC255975 (Accession XP_171083.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC255975 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC255975, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255975 BINDING SITE, designated SEQ ID:17165, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8550] Another function of GAM63 is therefore inhibition of 

LOC255975 (Accession XP.171083.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255975. 

[8551] LOC256106 (Accession XP.172187.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC256106 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC256106, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256106 BINDING SITE, designated SEQ ID:11964, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8552] Another function of GAM63 is therefore inhibition of 

LOC256106 (Accession XP.172187.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC256106. 

[8553] LOC282959 (Accession XP_2 12622.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC282959 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC282959, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282959 BINDING SITE, designated SEQ ID:12554, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8554] Another function of GAM63 is therefore inhibition of 

LOC282959 (Accession XP_212622.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC282959. 

[8555] LOC282966 (Accession XP_208460.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC282966 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC282966, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282966 BINDING SITE, designated SEQ ID:9105, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8556] Another function of GAM63 is therefore inhibition of 

LOC282966 (Accession XP_208460.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282966. 

[8557] LOC283099 (Accession XP_2 10887.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC283099 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283099, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC283099 BINDING SITE, designated SEQ ID:2411, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8558] Another function of GAM63 is therefore inhibition of 

LOC283099 (Accession XP.210887.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283099. 

[8559] LOC283158 (Accession XP_208530.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC283158 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283158, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283158 BINDING SITE, designated SEQ ID:13317, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8560] Another function of GAM63 is therefore inhibition of 

LOC283158 (Accession XP_208530.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC283158. 

[8561] LOC283177 (Accession XP_2 10903.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC283177 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283177, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283177 BINDING SITE, designated SEQ ID:1528, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8562] Another function of GAM63 is therefore inhibition of 

LOC283177 (Accession XP_210903.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283177. 

[8563] LOC283232 (Accession NP.777600.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC283232 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283232, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC283232 BINDING SITE, designated SEQ ID:12802, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8564] Another function of GAM63 is therefore inhibition of 

LOC283232 (Accession NP.777600.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283232. 

[8565] LOC283243 (Accession XP_2 10947.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC283243 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283243, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283243 BINDING SITE, designated SEQ ID:8648, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8566] Another function of GAM63 is therefore inhibition of 

LOC283243 (Accession XP.210947.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283243. 



[8567] LOC283324 (Accession XP_208617.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC283324 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283324, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283324 BINDING SITE, designated SEQ ID:13636, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8568] Another function of GAM63 is therefore inhibition of 

LOC283324 (Accession XP.208617.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283324. 

[8569] LOC283325 (Accession XP_208618.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC283325 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283325, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283325 BINDING SITE, designated SEQ ID:10668, to 



the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8570] Another function of GAM63 is therefore inhibition of 

LOC283325 (Accession XP_208618.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283325. 

[8571] LOC283364 (Accession XP_211003.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC283364 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283364, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283364 BINDING SITE, designated SEQ ID:3471, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8572] Another function of GAM63 is therefore inhibition of 

LOC283364 (Accession XP_211003.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283364. 

[8573] LOC283389 (Accession XP_211009.1) is another GAM63 



target gene, herein designated TARGET GENE. LOC283389 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283389, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283389 BINDING SITE, designated SEQ ID:10231, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8574] Another function of GAM63 is therefore inhibition of 

LOC283389 (Accession XP_211009.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283389. 

[8575] LOC283507 (Accession XP_211075.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC283507 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283507, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283507 BINDING SITE, designated SEQ ID:12549, to 
the nucleotide sequence of GAM63 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:348. 
[8576] Another function of GAM63 is therefore inhibition of 

LOC283507 (Accession XP_211075.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283507. 

[8577] LOC283514 (Accession XP_2 10264.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC283514 
BINDING SITE is a target binding site found in the 3" un- 
translated region of mRNA encoded by LOC283514, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283514 BINDING SITE, designated SEQ ID:12227, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8578] Another function of GAM63 is therefore inhibition of 

LOC283514 (Accession XP.210264.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283514. 

[8579] LOC283706 (Accession XP.208804.3) is another GAM63 
target gene, herein designated TARGET GENE. LOC283706 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283706, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283706 BINDING SITE, designated SEQ ID: 10969, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8580] Another function of GAM63 is therefore inhibition of 

LOC283706 (Accession XP_208804.3) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283706. 

[8581] LOC283868 (Accession XP.211243.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC283868 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC283868, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283868 BINDING SITE, designated SEQ ID:6589, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 



[8582] Another function of GAM63 is therefore inhibition of 

LOC283868 (Accession XP_211243.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283868. 

[8583] LOC283911 (Accession XP.211259.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC283911 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283911, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283911 BINDING SITE, designated SEQ ID:11030, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8584] Another function of GAM63 is therefore inhibition of 

LOC283911 (Accession XP_211259.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283911. 

[8585] LOC283950 (Accession XP_211273.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC283950 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC283950, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283950 BINDING SITE, designated SEQ ID:2373, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8586] Another function of GAM63 is therefore inhibition of 

LOC283950 (Accession XP.211273.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283950. 

[8587] LOC284074 (Accession XP_2 1132 1.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC284074 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284074, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284074 BINDING SITE, designated SEQ ID: 15991, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8588] Another function of GAM63 is therefore inhibition of 



LOC284074 (Accession XP_211321.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284074. 

[8589] LOC284134 (Accession XP_211345.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC284134 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284134, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284134 BINDING SITE, designated SEQ ID:12578, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8590] Another function of GAM63 is therefore inhibition of 

LOC284134 (Accession XP_211345.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284134. 

[8591] LOC284135 (Accession XP_209032.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC284135 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284135, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284135 BINDING SITE, designated SEQ ID:15364, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8592] Another function of GAM63 is therefore inhibition of 

LOC284135 (Accession XP_209032.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284135. 

[8593] LOC284186 (Accession XP.209060.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC284186 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC284186, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284186 BINDING SITE, designated SEQ ID:2686, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8594] Another function of GAM63 is therefore inhibition of 

LOC284186 (Accession XP_209060.2) . Accordingly, utili- 



ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284186. 

[8595] LOC284187 (Accession XP.211366.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC284187 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284187, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284187 BINDING SITE, designated SEQ ID:11712, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8596] Another function of GAM63 is therefore inhibition of 

LOC284187 (Accession XP_211366.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284187. 

[8597] LOC284382 (Accession XP.209177.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC284382 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284382, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284382 BINDING SITE, designated SEQ ID: 16203, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8598] Another function of GAM63 is therefore inhibition of 

LOC284382 (Accession XP.209177.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284382. 

[8599] LOC284394 (Accession XP_2 10786.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC284394 
BINDING SITE1 and LOC284394 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC284394, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC284394 BINDING SITE1 
and LOC284394 BINDING SITE2, designated SEQ ID:2616 
and SEQ ID: 10139 respectively, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[8600] Another function of GAM63 is therefore inhibition of 



LOC284394 (Accession XP_210786.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284394. 

[8601] LOC284456 (Accession XP_211470.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC284456 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC284456, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284456 BINDING SITE, designated SEQ ID:8896, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8602] Another function of GAM63 is therefore inhibition of 

LOC284456 (Accession XP_211470.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284456. 

[8603] LOC284585 (Accession XP.209277.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC284585 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284585, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284585 BINDING SITE, designated SEQ ID: 18870, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8604] Another function of GAM63 is therefore inhibition of 

LOC284585 (Accession XP.209277.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284585. 

[8605] LOC284673 (Accession XP.211591.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC284673 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC284673, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284673 BINDING SITE, designated SEQ ID:4694, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8606] Another function of GAM63 is therefore inhibition of 

LOC284673 (Accession XP_211591.1) . Accordingly, utili- 



ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284673. 

[8607] LOC284678 (Accession XP.2093 18. 1) is another GAM63 
target gene, herein designated TARGET GENE. LOC284678 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284678, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284678 BINDING SITE, designated SEQ ID:13363, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8608] Another function of GAM63 is therefore inhibition of 

LOC284678 (Accession XP_209318.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284678. 

[8609] LOC284701 (Accession XP.294994.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC284701 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284701, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284701 BINDING SITE, designated SEQ ID:11430, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8610] Another function of GAM63 is therefore inhibition of 

LOC284701 (Accession XP.294994.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284701. 

[8611] LOC284837 (Accession XP_211658.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC284837 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284837, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284837 BINDING SITE, designated SEQ ID: 14432, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8612] Another function of GAM63 is therefore inhibition of 

LOC284837 (Accession XP_211658.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC284837. 

[8613] LOC284891 (Accession XP_211683.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC284891 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284891, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284891 BINDING SITE, designated SEQ ID:17073, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8614] Another function of GAM63 is therefore inhibition of 

LOC284891 (Accession XP_211683.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284891. 

[8615] LOC284927 (Accession XP_2 11689.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC284927 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284927, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC284927 BINDING SITE, designated SEQ ID:12266, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8616] Another function of GAM63 is therefore inhibition of 

LOC284927 (Accession XP.211689.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284927. 

[8617] LOC285043 (Accession XP_211742.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285043 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285043, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285043 BINDING SITE, designated SEQ ID:5397, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8618] Another function of GAM63 is therefore inhibition of 

LOC285043 (Accession XP_211742.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC285043. 

[8619] LOC285045 (Accession XP_211744.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285045 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285045, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285045 BINDING SITE, designated SEQ ID: 1894, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8620] Another function of GAM63 is therefore inhibition of 

LOC285045 (Accession XP_211744.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285045. 

[8621] LOC285182 (Accession XP_2 11800.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285182 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285182, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC285182 BINDING SITE, designated SEQ ID:7658, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8622] Another function of GAM63 is therefore inhibition of 

LOC285182 (Accession XP_211800.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285182. 

[8623] LOC285329 (Accession XP_209569.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285329 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285329, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285329 BINDING SITE, designated SEQ ID:1257, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8624] Another function of GAM63 is therefore inhibition of 

LOC285329 (Accession XP_209569.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285329. 



[8625] LOC285337 (Accession XP_211847.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285337 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285337, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285337 BINDING SITE, designated SEQ ID:18813, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8626] Another function of GAM63 is therefore inhibition of 

LOC285337 (Accession XP_211847.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285337. 

[8627] LOC285363 (Accession XP_211870.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285363 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285363, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285363 BINDING SITE, designated SEQ ID:10101, to 



the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8628] Another function of GAM63 is therefore inhibition of 

LOC285363 (Accession XP_211870.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285363. 

[8629] LOC285408 (Accession XP_2 11886.3) is another GAM63 
target gene, herein designated TARGET GENE. LOC285408 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285408, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285408 BINDING SITE, designated SEQ ID:8648, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8630] Another function of GAM63 is therefore inhibition of 

LOC285408 (Accession XP.211886.3) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285408. 

[8631] LOC285577 (Accession XP_211941.1) is another GAM63 



target gene, herein designated TARGET GENE. LOC285577 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285577, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285577 BINDING SITE, designated SEQ ID:1035, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8632] Another function of GAM63 is therefore inhibition of 

LOC285577 (Accession XP_211941.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285577. 

[8633] LOC285634 (Accession XP_209691.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285634 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285634, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285634 BINDING SITE, designated SEQ ID:15209, to 
the nucleotide sequence of GAM63 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:348. 
[8634] Another function of GAM63 is therefore inhibition of 

LOC285634 (Accession XP_209691.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285634. 

[8635] LOC285690 (Accession XP_209723.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285690 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285690, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285690 BINDING SITE, designated SEQ ID:11929, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8636] Another function of GAM63 is therefore inhibition of 

LOC285690 (Accession XP_209723.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285690. 

[8637] LOC285714 (Accession XP_211994.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285714 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285714, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285714 BINDING SITE, designated SEQ ID:12512, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8638] Another function of GAM63 is therefore inhibition of 

LOC285714 (Accession XP_211994.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285714. 

[8639] LOC285726 (Accession XP.211998.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285726 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC285726, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285726 BINDING SITE, designated SEQ ID: 1407, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 



[8640] Another function of GAM63 is therefore inhibition of 

LOC285726 (Accession XP_211998.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285726. 

[8641] LOC285747 (Accession XP_209742.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285747 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC285747, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285747 BINDING SITE, designated SEQ ID:18138, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8642] Another function of GAM63 is therefore inhibition of 

LOC285747 (Accession XP_209742.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285747. 

[8643] LOC285769 (Accession XP_209755.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285769 
BINDING SITE1 and LOC285769 BINDING SITE2 are target 



binding sites found in untranslated regions of mRNA en- 
coded by LOC285769, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC285769 BINDING SITE1 
and LOC285769 BINDING SITE2, designated SEQ ID:20180 
and SEQ ID: 112 18 respectively, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 
[8644] Another function of GAM63 is therefore inhibition of 

LOC285769 (Accession XP_209755.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285769. 

[8645] LOC285771 (Accession XP.212015.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285771 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285771, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285771 BINDING SITE, designated SEQ ID:13902, to 
the nucleotide sequence of GAM63 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:348. 
[8646] Another function of GAM63 is therefore inhibition of 

LOC285771 (Accession XP_212015.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285771. 

[8647] LOC285831 (Accession XP.212577.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285831 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC285831, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC285831 BINDING SITE, desig- 
nated SEQ ID:15227, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8648] Another function of GAM63 is therefore inhibition of 

LOC285831 (Accession XP_212577.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285831. 

[8649] LOC28583 1 (Accession XP.209784. 1) is another GAM63 



target gene, herein designated TARGET GENE. LOC285831 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC285831, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC285831 BINDING SITE, desig- 
nated SEQ ID:15227, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8650] Another function of GAM63 is therefore inhibition of 

LOC285831 (Accession XP_209784.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285831. 

[8651] LOC285831 (Accession XP.212625.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285831 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC285831, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC285831 BINDING SITE, desig- 



nated SEQ ID:15227, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8652] Another function of GAM63 is therefore inhibition of 

LOC285831 (Accession XP.212625.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285831. 

[8653] LOC285908 (Accession XP.209812.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC285908 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285908, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285908 BINDING SITE, designated SEQ ID:8743, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8654] Another function of GAM63 is therefore inhibition of 

LOC285908 (Accession XP_209812.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285908. 



[8655] LOC286008 (Accession XP_2 12 134.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC286008 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286008, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286008 BINDING SITE, designated SEQ ID: 17819, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8656] Another function of GAM63 is therefore inhibition of 

LOC286008 (Accession XP_2 12 134.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286008. 

[8657] LOC286030 (Accession XP.209868.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC286030 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286030, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286030 BINDING SITE, designated SEQ ID:12513, to 



the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8658] Another function of GAM63 is therefore inhibition of 

LOC286030 (Accession XP_209868.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286030. 

[8659] LOC286032 (Accession XP.209867.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC286032 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286032, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286032 BINDING SITE, designated SEQ ID:11886, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8660] Another function of GAM63 is therefore inhibition of 

LOC286032 (Accession XP_209867.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286032. 

[8661] LOC286039 (Accession XP_209873.1) is another GAM63 



target gene, herein designated TARGET GENE. LOC286039 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286039, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286039 BINDING SITE, designated SEQ ID:12513, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8662] Another function of GAM63 is therefore inhibition of 

LOC286039 (Accession XP_209873.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286039. 

[8663] LOC286059 (Accession XP_2 12 156.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC286059 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286059, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286059 BINDING SITE, designated SEQ ID: 14796, to 
the nucleotide sequence of GAM63 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:348. 
[8664] Another function of GAM63 is therefore inhibition of 

LOC286059 (Accession XP_212156.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286059. 

[8665] LOC286141 (Accession XP_212205.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC286141 
BINDING SITE is a target binding site found in the 3" un- 
translated region of mRNA encoded by LOC286141, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286141 BINDING SITE, designated SEQ ID:8298, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8666] Another function of GAM63 is therefore inhibition of 

LOC286141 (Accession XP_212205.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286141. 

[8667] LOC286163 (Accession XP.209922.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC286163 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286163, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286163 BINDING SITE, designated SEQ ID: 10366, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8668] Another function of GAM63 is therefore inhibition of 

LOC286163 (Accession XP_209922.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286163. 

[8669] LOC286199 (Accession XP.212227.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC286199 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286199, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286199 BINDING SITE, designated SEQ ID:7887, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 



[8670] Another function of GAM63 is therefore inhibition of 

LOC286199 (Accession XP.212227.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286199. 

[8671] LOC286215 (Accession XP.212228.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC286215 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC286215, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286215 BINDING SITE, designated SEQ ID: 19160, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8672] Another function of GAM63 is therefore inhibition of 

LOC286215 (Accession XP_212228.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286215. 

[8673] LOC286219 (Accession XP_2 12236.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC286219 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC286219, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286219 BINDING SITE, designated SEQ ID:593, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8674] Another function of GAM63 is therefore inhibition of 

LOC286219 (Accession XP_212236.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286219. 

[8675] LOC286221 (Accession XP_2 12233.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC286221 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC286221, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286221 BINDING SITE, designated SEQ ID: 15764, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8676] Another function of GAM63 is therefore inhibition of 



LOC286221 (Accession XP_212233.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286221. 

[8677] LOC286256 (Accession XP.209970.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC286256 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC286256, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286256 BINDING SITE, designated SEQ ID:16796, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8678] Another function of GAM63 is therefore inhibition of 

LOC286256 (Accession XP_209970.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286256. 

[8679] LOC286434 (Accession XP_301085.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC286434 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286434, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286434 BINDING SITE, designated SEQ ID: 17046, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8680] Another function of GAM63 is therefore inhibition of 

LOC286434 (Accession XP_301085.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286434. 

[8681] LOC286501 (Accession XP.210079.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC286501 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC286501, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286501 BINDING SITE, designated SEQ ID:10562, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8682] Another function of GAM63 is therefore inhibition of 

LOC286501 (Accession XP_210079.1) . Accordingly, utili- 



ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286501. 

[8683] LOC286567 (Accession XP_2 12343.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC286567 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC286567, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286567 BINDING SITE, designated SEQ ID: 12 106, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8684] Another function of GAM63 is therefore inhibition of 

LOC286567 (Accession XP.212343.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286567. 

[8685] LOC286572 (Accession XP.212341.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC286572 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286572, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286572 BINDING SITE, designated SEQ ID: 12 106, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8686] Another function of GAM63 is therefore inhibition of 

LOC286572 (Accession XP_212341.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286572. 

[8687] LOC338709 (Accession XP.211595.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC338709 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC338709, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338709 BINDING SITE, designated SEQ ID:11430, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8688] Another function of GAM63 is therefore inhibition of 

LOC338709 (Accession XP.211595.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC338709. 

[8689] LOC338760 (Accession XP.290556.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC338760 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338760, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338760 BINDING SITE, designated SEQ ID:16183, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8690] Another function of GAM63 is therefore inhibition of 

LOC338760 (Accession XP.290556.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338760. 

[8691] LOC338812 (Accession XP.290587.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC338812 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338812, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC338812 BINDING SITE, designated SEQ ID:5910, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8692] Another function of GAM63 is therefore inhibition of 

LOC338812 (Accession XP.290587.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338812. 

[8693] LOC338842 (Accession XP.294729.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC338842 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338842, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338842 BINDING SITE, designated SEQ ID:3177, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8694] Another function of GAM63 is therefore inhibition of 

LOC338842 (Accession XP_294729.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC338842. 

[8695] LOC339178 (Accession XP.290742.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC339178 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339178, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339178 BINDING SITE, designated SEQ ID:9390, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8696] Another function of GAM63 is therefore inhibition of 

LOC339178 (Accession XP.290742.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339178. 

[8697] LOC339201 (Accession XP_290756.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC339201 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339201, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC339201 BINDING SITE, designated SEQ ID:12179, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8698] Another function of GAM63 is therefore inhibition of 

LOC339201 (Accession XP_290756.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339201. 

[8699] LOC339238 (Accession XP_290784.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC339238 
BINDING SITE1 and LOC339238 BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by LOC339238, correspond- 
ing to target binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
LOC339238 BINDING SITE1 and LOC339238 BINDING 
SITE2, designated SEQ ID:14379 and SEQ ID:4093 respec- 
tively, to the nucleotide sequence of GAM63 RNA, herein 
designated GAM RNA, also designated SEQ ID:348. 

[8700] Another function of GAM63 is therefore inhibition of 

LOC339238 (Accession XP_290784.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC339238. 

[8701] LOC339290 (Accession XP_294901.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC339290 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339290, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339290 BINDING SITE, designated SEQ ID:14427, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8702] Another function of GAM63 is therefore inhibition of 

LOC339290 (Accession XP_294901.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339290. 

[8703] LOC339392 (Accession XP.294925.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC339392 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339392, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC339392 BINDING SITE, designated SEQ ID:15380, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8704] Another function of GAM63 is therefore inhibition of 

LOC339392 (Accession XP.294925.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339392. 

[8705] LOC339778 (Accession XP_295061.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC339778 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339778, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339778 BINDING SITE, designated SEQ ID:12879, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8706] Another function of GAM63 is therefore inhibition of 

LOC339778 (Accession XP_295061.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC339778. 

[8707] LOC339846 (Accession XP_295084.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC339846 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339846, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339846 BINDING SITE, designated SEQ ID: 14168, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8708] Another function of GAM63 is therefore inhibition of 

LOC339846 (Accession XP_295084.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339846. 

[8709] LOC339862 (Accession XP.291044.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC339862 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339862, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC339862 BINDING SITE, designated SEQ ID:17721, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8710] Another function of GAM63 is therefore inhibition of 

LOC339862 (Accession XP_291044.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339862. 

[8 711 ] LOC339950 (Accession XP_294630.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC339950 
BINDING SITE is a target binding site found in the 5' un- 
translated region of mRNA encoded by LOC339950, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339950 BINDING SITE, designated SEQ ID:3281, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8712] Another function of GAM63 is therefore inhibition of 

LOC339950 (Accession XP_294630.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339950. 



[8713] LOC339983 (Accession XP_291101.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC339983 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339983, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339983 BINDING SITE, designated SEQ ID:7911, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8714] Another function of GAM63 is therefore inhibition of 

LOC339983 (Accession XP.291101.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339983. 

[8715] LOC340125 (Accession XP_291150.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC340125 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340125, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340125 BINDING SITE, designated SEQ ID:11430, to 



the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8716] Another function of GAM63 is therefore inhibition of 

LOC340125 (Accession XP_291150.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340125. 

[8717] LOC340227 (Accession XP.291203.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC340227 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340227, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340227 BINDING SITE, designated SEQ ID:11430, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8718] Another function of GAM63 is therefore inhibition of 

LOC340227 (Accession XP_291203.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340227. 

[8719] LOC340290 (Accession XP.291214.1) is another GAM63 



target gene, herein designated TARGET GENE. LOC340290 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340290, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340290 BINDING SITE, designated SEQ ID:11430, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8720] Another function of GAM63 is therefore inhibition of 

LOC340290 (Accession XP_291214.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340290. 

[8721] LOC340340 (Accession XP.295215.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC340340 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340340, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340340 BINDING SITE, designated SEQ ID:14545, to 
the nucleotide sequence of GAM63 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:348. 
[8722] Another function of GAM63 is therefore inhibition of 

LOC340340 (Accession XP_295215.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340340. 

[8723] LOC340362 (Accession XP_295225.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC340362 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340362, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340362 BINDING SITE, designated SEQ ID: 16910, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8724] Another function of GAM63 is therefore inhibition of 

LOC340362 (Accession XP_295225.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340362. 

[8725] LOC340408 (Accession XP.291274.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC340408 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340408, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340408 BINDING SITE, designated SEQ ID:12513, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8726] Another function of GAM63 is therefore inhibition of 

LOC340408 (Accession XP.291274.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340408. 

[8727] LOC340528 (Accession XP.295268.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC340528 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC340528, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340528 BINDING SITE, designated SEQ ID:12693, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 



[8728] Another function of GAM63 is therefore inhibition of 

LOC340528 (Accession XP_295268.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340528. 

[8729] LOC341036 (Accession XP.295967.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC341036 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC341036, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC341036 BINDING SITE, designated SEQ ID:990, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8730] Another function of GAM63 is therefore inhibition of 

LOC341036 (Accession XP_295967.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC341036. 

[8731] LOC342195 (Accession XP.292413.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC342195 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC342195, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC342195 BINDING SITE, designated SEQ ID:752, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8732] Another function of GAM63 is therefore inhibition of 

LOC342195 (Accession XP_292413.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC342195. 

[8733] LOC343052 (Accession XP.295309.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC343052 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC343052, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC343052 BINDING SITE, designated SEQ ID:11315, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8734] Another function of GAM63 is therefore inhibition of 



LOC343052 (Accession XP_295309.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC343052. 

[8735] LOC343127 (Accession XP_295364.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC343127 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC343127, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC343127 BINDING SITE, designated SEQ ID: 15 167, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8736] Another function of GAM63 is therefore inhibition of 

LOC343127 (Accession XP_295364.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC343127. 

[8737] LOC34405 1 (Accession XP.297346. 1) is another GAM63 
target gene, herein designated TARGET GENE. LOC344051 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC344051, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC344051 BINDING SITE, designated SEQ ID:6198, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8738] Another function of GAM63 is therefore inhibition of 

LOC344051 (Accession XP.297346.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC344051. 

[8739] LOC347804 (Accession XP.166630.4) is another GAM63 
target gene, herein designated TARGET GENE. LOC347804 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC347804, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347804 BINDING SITE, designated SEQ ID: 16952, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8740] Another function of GAM63 is therefore inhibition of 

LOC347804 (Accession XP_166630.4) . Accordingly, utili- 



ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347804. 

[8741] LOC348071 (Accession XP_300620.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC348071 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC348071, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348071 BINDING SITE, designated SEQ ID:19753, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8742] Another function of GAM63 is therefore inhibition of 

LOC348071 (Accession XP_300620.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348071. 

[8743] LOC348146 (Accession XP_300640.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC348146 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348146, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348146 BINDING SITE, designated SEQ ID:2347, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8744] Another function of GAM63 is therefore inhibition of 

LOC348146 (Accession XP_300640.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348146. 

[8745] LOC348389 (Accession XP_302739.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC348389 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC348389, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348389 BINDING SITE, designated SEQ ID:5103, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8746] Another function of GAM63 is therefore inhibition of 

LOC348389 (Accession XP_302739.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC348389. 

[8747] LOC348416 (Accession XP_300733.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC348416 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348416, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348416 BINDING SITE, designated SEQ ID:6373, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8748] Another function of GAM63 is therefore inhibition of 

LOC348416 (Accession XP_300733.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348416. 

[8749] LOC348452 (Accession XP_300742.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC348452 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348452, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC348452 BINDING SITE, designated SEQ ID: 14880, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8750] Another function of GAM63 is therefore inhibition of 

LOC348452 (Accession XP_300742.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348452. 

[8751] LOC348488 (Accession XP_300352.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC348488 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348488, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348488 BINDING SITE, designated SEQ ID: 14543, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8752] Another function of GAM63 is therefore inhibition of 

LOC348488 (Accession XP_300352.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC348488. 

[8753] LOC348508 (Accession XP_302806.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC348508 
BINDING SITE1 and LOC348508 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC348508, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC348508 BINDING SITE1 
and LOC348508 BINDING SITE2, designated SEQ ID: 12029 
and SEQ ID: 11430 respectively, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[8754] Another function of GAM63 is therefore inhibition of 

LOC348508 (Accession XP_302806.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348508. 

[8755] LOC348583 (Accession XP_302833.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC348583 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348583, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348583 BINDING SITE, designated SEQ ID:928, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8756] Another function of GAM63 is therefore inhibition of 

LOC348583 (Accession XP_302833.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348583. 

[8757] LOC348701 (Accession XP_300810.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC348701 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC348701, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348701 BINDING SITE, designated SEQ ID: 1681, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8758] Another function of GAM63 is therefore inhibition of 

LOC348701 (Accession XP_300810.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC348701. 

[8759] LOC348780 (Accession XP_302884.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC348780 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348780, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348780 BINDING SITE, designated SEQ ID:17525, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8760] Another function of GAM63 is therefore inhibition of 

LOC348780 (Accession XP_302884.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348780. 

[8761] LOC349080 (Accession XP_302952.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC349080 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC349080, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC349080 BINDING SITE, designated SEQ ID:11232, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8762] Another function of GAM63 is therefore inhibition of 

LOC349080 (Accession XP_302952.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349080. 

[8763] LOC349161 (Accession XP_302970.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC349161 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC349161, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349161 BINDING SITE, designated SEQ ID:18078, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8764] Another function of GAM63 is therefore inhibition of 

LOC349161 (Accession XP_302970.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC349161. 

[8765] LOC349277 (Accession XP_303016.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC349277 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC3492 77, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349277 BINDING SITE, designated SEQ ID:9154, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8766] Another function of GAM63 is therefore inhibition of 

LOC349277 (Accession XP.303016.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349277. 

[8767] LOC349299 (Accession XP_303021.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC349299 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349299, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC349299 BINDING SITE, designated SEQ ID:9154, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8768] Another function of GAM63 is therefore inhibition of 

LOC349299 (Accession XP_303021.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349299. 

[8769] LOC349305 (Accession XP_301019.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC349305 
BINDING SITE is a target binding site found in the 5' un- 
translated region of mRNA encoded by LOC349305, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349305 BINDING SITE, designated SEQ ID: 18870, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8770] Another function of GAM63 is therefore inhibition of 

LOC349305 (Accession XP_301019.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349305. 



[8771] LOC349307 (Accession XP_303024.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC349307 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC349307, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349307 BINDING SITE, designated SEQ ID: 10059, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8772] Another function of GAM63 is therefore inhibition of 

LOC349307 (Accession XP_303024.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349307. 

[8 77 3] LOC349420 (Accession XP_301075.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC349420 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC349420, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349420 BINDING SITE, designated SEQ ID:11964, to 



the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8774] Another function of GAM63 is therefore inhibition of 

LOC349420 (Accession XP_301075.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349420. 

[8775] LOC349429 (Accession XP_301083.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC349429 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349429, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349429 BINDING SITE, designated SEQ ID: 17046, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8776] Another function of GAM63 is therefore inhibition of 

LOC349429 (Accession XP_301083.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349429. 

[8 777 ] LOC350897 (Accession XP_303256.1) is another GAM63 



target gene, herein designated TARGET GENE. LOC350897 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC350897, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC350897 BINDING SITE, designated SEQ ID:8471, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8778] Another function of GAM63 is therefore inhibition of 

LOC350897 (Accession XP.303256.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC350897. 

[8779] LOC51236 (Accession NP.057542.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC51236 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC51236, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51236 BINDING SITE, designated SEQ ID:6536, to the 
nucleotide sequence of GAM63 RNA, herein designated 



GAM RNA, also designated SEQ ID:348. 
[8780] Another function of GAM63 is therefore inhibition of 

LOC51236 (Accession NP.057542.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51236. 

[8781] LOC90576 (Accession XP_032678.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC90576 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC90576, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90576 BINDING SITE, designated SEQ ID: 12424, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8782] Another function of GAM63 is therefore inhibition of 

LOC90576 (Accession XP.032678.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90576. 

[8783] LOC90906 (Accession XP_034809.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC90906 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90906, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90906 BINDING SITE, designated SEQ ID: 10295, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8784] Another function of GAM63 is therefore inhibition of 

LOC90906 (Accession XP.034809.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90906. 

[8785] LOC91397 (Accession XP.038219.2) is another GAM63 
target gene, herein designated TARGET GENE. LOC91397 
BINDING SITE1 and LOC91397 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC91397, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC91397 BINDING SITE1 
and LOC91397 BINDING SITE2, designated SEQ ID:11988 
and SEQ ID: 12564 respectively, to the nucleotide se- 



quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 
[8786] Another function of GAM63 is therefore inhibition of 

LOC91397 (Accession XP.038219.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91397. 

[8787] LOC91807 (Accession XP_040819.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC91807 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91807, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91807 BINDING SITE, designated SEQ ID:6003, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8788] Another function of GAM63 is therefore inhibition of 

LOC91807 (Accession XP_040819.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91807. 

[8789] LOC92973 (Accession XP.048529.2) is another GAM63 



target gene, herein designated TARGET GENE. LOC92973 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC92973, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92973 BINDING SITE, designated SEQ ID:17973, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8790] Another function of GAM63 is therefore inhibition of 

LOC92973 (Accession XP_048529.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92973. 

[8791] LOC93259 (Accession XP.050105.1) is another GAM63 
target gene, herein designated TARGET GENE. LOC93259 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC93259, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC93259 BINDING SITE, designated SEQ ID:18965, to the 
nucleotide sequence of GAM63 RNA, herein designated 



GAM RNA, also designated SEQ ID:348. 
[8792] Another function of GAM63 is therefore inhibition of 

LOC93259 (Accession XP_050105.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC93259. 

[8793] Leupaxin (LPXN, Accession NP_004802.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
LPXN BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by LPXN, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LPXN BINDING SITE, designated SEQ ID: 14409, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[8794] Another function of GAM63 is therefore inhibition of Leu- 
paxin (LPXN, Accession NP_004802.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LPXN. 

[8795] MAGED4 (Accession NP_803881.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. MAGED4 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by MAGED4, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MAGED4 BINDING SITE, designated 
SEQ ID:11993, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8796] Another function of GAM63 is therefore inhibition of 

MAGED4 (Accession NP_803881.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAGED4. 

[8797] Mam domain containing 1 (MAMDC1, Accession 

XP.090827.3) is another GAM63 target gene, herein des- 
ignated TARGET GENE. MAMDC1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MAM DC 1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MAMDC1 BINDING SITE, des- 
ignated SEQ ID:11453, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 



[8798] Another function of GAM63 is therefore inhibition of Mam 
domain containing 1 (MAMDC1, Accession XP_090827.3) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MAM DC 1. 

[8799] Mitogen-activated protein kinase kinase 4 (MAP2K4, Ac- 
cession NP_003001.1) is another GAM63 target gene, 
herein designated TARGET GENE. MAP2K4 BINDING SITE1 
and MAP2K4 BINDING SITE2 are target binding sites found 
in untranslated regions of mRNA encoded by MAP2K4, 
corresponding to target binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MAP2K4 BINDING SITE1 and MAP2K4 BINDING 
SITE2, designated SEQ ID:17579 and SEQ ID:7023 respec- 
tively, to the nucleotide sequence of GAM63 RNA, herein 
designated GAM RNA, also designated SEQ ID:348. 

[8800] Another function of GAM63 is therefore inhibition of Mi- 
togen-activated protein kinase kinase 4 (MAP2K4, Acces- 
sion NP_003001.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MAP2K4. 

[8801] Map/microtubule affinity- regulating kinase 2 (MARK2, 



Accession NP_004945.2) is another GAM63 target gene, 
herein designated TARGET GENE. MARK2 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by MARK2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MARK2 BINDING SITE, designated SEQ ID:4411, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8802] Another function of GAM63 is therefore inhibition of Map/ 
microtubule affinity-regulating kinase 2 (MARK2, Acces- 
sion NP_004945.2) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MARK2. 

[8803] Map/microtubule affinity- regulating kinase 2 (MARK2, 
Accession NP_059672.1) is another GAM63 target gene, 
herein designated TARGET GENE. MARK2 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by MARK2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of MARK2 BINDING SITE, designated SEQ ID:4411, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8804] Another function of GAM63 is therefore inhibition of Map/ 
microtubule affinity- regulating kinase 2 (MARK2, Acces- 
sion NP_059672.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MARK2. 

[8805] Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 
NP.758870.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. MCP BINDING SITE is a target bind- 
ing site found in the 5 N untranslated region of multiple 
transcripts of mRNA encoded by MCP, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MCP BINDING 
SITE, designated SEQ ID:3578, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[8806] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 



NP_758870.1), a gene which may be involved in the regu- 
lation of complement activation. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 
[8807] The function of MCP has been established by previous 

studies. MCP, a C3B/C4B- binding molecule of the com- 
plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 
blood cells, platelets, epithelial cells, and fibroblasts. 
Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 
acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 
full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 
has, beginning at the N terminus, 4 cysteine- rich repeat- 
ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 
found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 
No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 
mediately C- terminal of the SCRs is a serine/threo- 



nine/proline (STP)- rich region, a likely area for extensive 
O- glycosylation. MCP also has a transmembrane domain, 
a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 
forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 
mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 
STP- C isoforms are expressed as 45- to 55- kD proteins, 
the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 
to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 
al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 
mines the expression of the 2 broad protein species. They 
also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 
to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 
was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 
(1989) demonstrated that the MCP gene is on the same 



1,250- kb Notl fragment that contains CR1, CR2, DAF, 
and C4BP and maps within 100 kb of the 3- prime end of 
the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 
[8808] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 
genic for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 
expressing the 16- amino acid cytoplasmic tail variant, 
dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 
23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 
decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 
transgenic mice. The effects were reversed in CD46- 2 
mice. 

[8809] it is appreciated that the abovementioned animal model 
for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8810] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

t 8811 ] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 
LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 
ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 
complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 

t 8812 ] Post, T. W.; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 

Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 
threonine/prol. 

[8813] Further studies establishing the function and utilities of 
MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Membrane cofactor 
protein (cd46, trophoblast-lymphocyte cross-reactive 
antigen) (MCP, Accession NP_758869.1) is another GAM63 
target gene, herein designated TARGET GENE. MCP BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
MCP, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 



ble 4 illustrates the complementarity of the nucleotide se- 
quences of MCP BINDING SITE, designated SEQ ID:3578, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8814] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 
NP_758869.1), a gene which may be involved in the regu- 
lation of complement activation. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 

[8815] The function of MCP has been established by previous 
studies. MCP, a C3B/C4B- binding molecule of the com- 
plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 
blood cells, platelets, epithelial cells, and fibroblasts. 
Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 
acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 
full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 
has, beginning at the N terminus, 4 cysteine- rich repeat- 



ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 
found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 
No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 
mediately C- terminal of the SCRs is a serine/threo- 
nine/proline (STP)- rich region, a likely area for extensive 
O- glycosylation. MCP also has a transmembrane domain, 
a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 
forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 
mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 
STP- C isoforms are expressed as 45- to 55- kD proteins, 
the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 
to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 
al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 
mines the expression of the 2 broad protein species. They 



also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 
to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 
was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 
(1989) demonstrated that the MCP gene is on the same 
1,250- kb Notl fragment that contains CR1, CR2, DAF, 
and C4BP and maps within 100 kb of the 3- prime end of 
the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 
[8816] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 
genic for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 
expressing the 16- amino acid cytoplasmic tail variant, 
dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 
23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 
decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 
transgenic mice. The effects were reversed in CD46- 2 



mice. 

[8817] it j S appreciated that the abovementioned animal model 
for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8818] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8819] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 
LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 
ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 
complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 

[8820] post, T. W.; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 

Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 
threonine/prol. 

[8821] Further studies establishing the function and utilities of 
MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Membrane cofactor 



protein (cd46, trophoblast-lymphocyte cross-reactive 
antigen) (MCP, Accession NP_758865.1) is another GAM63 
target gene, herein designated TARGET GENE. MCP BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
MCP, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of MCP BINDING SITE, designated SEQ ID:3578, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8822] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 
NP_758865.1), a gene which may be involved in the regu- 
lation of complement activation. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 

[8823] The function of MCP has been established by previous 

studies. MCP, a C3B/C4B- binding molecule of the com- 
plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 
blood cells, platelets, epithelial cells, and fibroblasts. 



Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 
acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 
full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 
has, beginning at the N terminus, 4 cysteine- rich repeat- 
ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 
found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 
No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 
mediately C- terminal of the SCRs is a serine/threo- 
nine/proline (STP)- rich region, a likely area for extensive 
O- glycosylation. MCP also has a transmembrane domain, 
a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 
forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 
mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 
STP- C isoforms are expressed as 45- to 55- kD proteins, 



the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 
to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 
al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 
mines the expression of the 2 broad protein species. They 
also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 
to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 
was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 
(1989) demonstrated that the MCP gene is on the same 
1,250- kb Notl fragment that contains CR1, CR2, DAF, 
and C4BP and maps within 100 kb of the 3- prime end of 
the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 
[8824] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 
genic for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 
expressing the 16- amino acid cytoplasmic tail variant, 



dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 
23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 
decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 
transgenic mice. The effects were reversed in CD46- 2 
mice. 

[8825] it is appreciated that the abovementioned animal model 
for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8826] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8827] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 
LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 
ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 
complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 

[8828] post, T. W.; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 



Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 
threonine/prol. 

[8829] Further studies establishing the function and utilities of 
MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Membrane cofactor 
protein (cd46, trophoblast-lymphocyte cross-reactive 
antigen) (MCP, Accession NP_758861.1) is another GAM63 
target gene, herein designated TARGET GENE. MCP BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
MCP, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of MCP BINDING SITE, designated SEQ ID:3578, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8830] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 
NP_758861.1), a gene which may be involved in the regu- 
lation of complement activation. Accordingly, utilities of 



GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 
[8831] The function of MCP has been established by previous 

studies. MCP, a C3B/C4B- binding molecule of the com- 
plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 
blood cells, platelets, epithelial cells, and fibroblasts. 
Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 
acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 
full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 
has, beginning at the N terminus, 4 cysteine- rich repeat- 
ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 
found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 
No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 
mediately C- terminal of the SCRs is a serine/threo- 
nine/proline (STP)- rich region, a likely area for extensive 
O- glycosylation. MCP also has a transmembrane domain, 



a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 
forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 
mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 
STP- C isoforms are expressed as 45- to 55- kD proteins, 
the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 
to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 
al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 
mines the expression of the 2 broad protein species. They 
also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 
to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 
was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 
(1989) demonstrated that the MCP gene is on the same 
1,250- kb Notl fragment that contains CR1, CR2, DAF, 
and C4BP and maps within 100 kb of the 3- prime end of 



the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 
[8832] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 
genic for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 
expressing the 16- amino acid cytoplasmic tail variant, 
dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 
23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 
decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 
transgenic mice. The effects were reversed in CD46- 2 
mice. 

[8833] it is appreciated that the abovementioned animal model 
for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8834] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8835] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 



LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 
ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 
complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 
[8836] post, T. W.; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 

Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 
threonine/prol. 

[8837] Further studies establishing the function and utilities of 
MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Membrane cofactor 
protein (cd46, trophoblast-lymphocyte cross-reactive 
antigen) (MCP, Accession NP_758864.1) is another GAM63 
target gene, herein designated TARGET GENE. MCP BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
MCP, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of MCP BINDING SITE, designated SEQ ID:3578, to 



the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8838] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 
NP_758864.1), a gene which may be involved in the regu- 
lation of complement activation. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 

[8839] The function of MCP has been established by previous 

studies. MCP, a C3B/C4B- binding molecule of the com- 
plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 
blood cells, platelets, epithelial cells, and fibroblasts. 
Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 
acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 
full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 
has, beginning at the N terminus, 4 cysteine- rich repeat- 
ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 



found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 
No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 
mediately C- terminal of the SCRs is a serine/threo- 
nine/proline (STP)- rich region, a likely area for extensive 
O- glycosylation. MCP also has a transmembrane domain, 
a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 
forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 
mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 
STP- C isoforms are expressed as 45- to 55- kD proteins, 
the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 
to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 
al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 
mines the expression of the 2 broad protein species. They 
also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 



to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 
was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 
(1989) demonstrated that the MCP gene is on the same 
1,250- kb Notl fragment that contains CR1, CR2, DAF, 
and C4BP and maps within 100 kb of the 3- prime end of 
the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 
[8840] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 
genic for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 
expressing the 16- amino acid cytoplasmic tail variant, 
dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 
23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 
decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 
transgenic mice. The effects were reversed in CD46- 2 
mice. 

[8841] it j S appreciated that the abovementioned animal model 



for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8842] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8843] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 
LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 
ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 
complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 

[8844] Postj j w. ; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 

Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 
threonine/prol. 

[8845] Further studies establishing the function and utilities of 
MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Membrane cofactor 
protein (cd46, trophoblast-lymphocyte cross-reactive 
antigen) (MCP, Accession NP_758867.1) is another GAM63 



target gene, herein designated TARGET GENE. MCP BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
MCP, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of MCP BINDING SITE, designated SEQ ID:3578, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8846] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 
NP_758867.1), a gene which may be involved in the regu- 
lation of complement activation. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 

[8847] The function of MCP has been established by previous 

studies. MCP, a C3B/C4B- binding molecule of the com- 
plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 
blood cells, platelets, epithelial cells, and fibroblasts. 
Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 



acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 
full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 
has, beginning at the N terminus, 4 cysteine- rich repeat- 
ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 
found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 
No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 
mediately C- terminal of the SCRs is a serine/threo- 
nine/proline (STP)- rich region, a likely area for extensive 
O- glycosylation. MCP also has a transmembrane domain, 
a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 
forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 
mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 
STP- C isoforms are expressed as 45- to 55- kD proteins, 
the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 



to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 
al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 
mines the expression of the 2 broad protein species. They 
also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 
to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 
was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 
(1989) demonstrated that the MCP gene is on the same 
1,250- kb Notl fragment that contains CR1, CR2, DAF, 
and C4BP and maps within 100 kb of the 3- prime end of 
the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 
[8848] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 
genic for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 
expressing the 16- amino acid cytoplasmic tail variant, 
dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 



23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 
decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 
transgenic mice. The effects were reversed in CD46- 2 
mice. 

[8849] it is appreciated that the abovementioned animal model 
for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8850] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8851] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 
LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 
ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 
complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 

[8852] post, T. W.; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 

Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 



threonine/prol. 

[8853] Further studies establishing the function and utilities of 
MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Membrane cofactor 
protein (cd46, trophoblast-lymphocyte cross-reactive 
antigen) (MCP, Accession NP_758863.1) is another GAM63 
target gene, herein designated TARGET GENE. MCP BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
MCP, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of MCP BINDING SITE, designated SEQ ID:3578, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8854] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 
NP_758863.1), a gene which may be involved in the regu- 
lation of complement activation. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 



[8855] The function of MCP has been established by previous 

studies. MCP, a C3B/C4B- binding molecule of the com- 
plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 
blood cells, platelets, epithelial cells, and fibroblasts. 
Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 
acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 
full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 
has, beginning at the N terminus, 4 cysteine- rich repeat- 
ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 
found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 
No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 
mediately C- terminal of the SCRs is a serine/threo- 
nine/proline (STP)- rich region, a likely area for extensive 
O- glycosylation. MCP also has a transmembrane domain, 
a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 



forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 
mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 
STP- C isoforms are expressed as 45- to 55- kD proteins, 
the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 
to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 
al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 
mines the expression of the 2 broad protein species. They 
also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 
to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 
was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 
(1989) demonstrated that the MCP gene is on the same 
1,250- kb Notl fragment that contains CR1, CR2, DAF, 
and C4BP and maps within 100 kb of the 3- prime end of 
the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 



[8856] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 
genic for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 
expressing the 16- amino acid cytoplasmic tail variant, 
dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 
23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 
decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 
transgenic mice. The effects were reversed in CD46- 2 
mice. 

[8857] | t j S appreciated that the abovementioned animal model 
for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8858] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8859] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 
LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 



ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 
complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 
[8860] post, T. W.; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 

Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 
threonine/prol. 

[8861] Further studies establishing the function and utilities of 
MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Membrane cofactor 
protein (cd46, trophoblast-lymphocyte cross-reactive 
antigen) (MCP, Accession NP_758860.1) is another CAM63 
target gene, herein designated TARGET GENE. MCP BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
MCP, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of MCP BINDING SITE, designated SEQ ID:3578, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 



[8862] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 
NP_758860.1), a gene which may be involved in the regu- 
lation of complement activation. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 

[8863] The function of MCP has been established by previous 

studies. MCP, a C3B/C4B- binding molecule of the com- 
plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 
blood cells, platelets, epithelial cells, and fibroblasts. 
Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 
acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 
full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 
has, beginning at the N terminus, 4 cysteine- rich repeat- 
ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 
found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 



No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 
mediately C- terminal of the SCRs is a serine/threo- 
nine/proline (STP)- rich region, a likely area for extensive 
O- glycosylation. MCP also has a transmembrane domain, 
a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 
forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 
mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 
STP- C isoforms are expressed as 45- to 55- kD proteins, 
the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 
to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 
al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 
mines the expression of the 2 broad protein species. They 
also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 
to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 



was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 
(1989) demonstrated that the MCP gene is on the same 
1,250- kb Notl fragment that contains CR1, CR2, DAF, 
and C4BP and maps within 100 kb of the 3- prime end of 
the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 
[8864] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 
genic for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 
expressing the 16- amino acid cytoplasmic tail variant, 
dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 
23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 
decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 
transgenic mice. The effects were reversed in CD46- 2 
mice. 

[8865] it is appreciated that the abovementioned animal model 
for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 



ciated from the publications sited hereinbelow. 

[8866] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8867] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 
LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 
ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 
complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 

[8868] post, T. W.; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 

Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 
threonine/prol. 

[8869] Further studies establishing the function and utilities of 
MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Membrane cofactor 
protein (cd46, trophoblast-lymphocyte cross-reactive 
antigen) (MCP, Accession NP_758871.1) is another GAM63 
target gene, herein designated TARGET GENE. MCP BIND- 
ING SITE is a target binding site found in the 5 X untrans- 



lated region of multiple transcripts of mRNA encoded by 
MCP, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of MCP BINDING SITE, designated SEQ ID:3578, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8870] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 
NP_758871.1), a gene which may be involved in the regu- 
lation of complement activation. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 

[8871] The function of MCP has been established by previous 

studies. MCP, a C3B/C4B- binding molecule of the com- 
plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 
blood cells, platelets, epithelial cells, and fibroblasts. 
Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 
acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 



full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 
has, beginning at the N terminus, 4 cysteine- rich repeat- 
ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 
found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 
No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 
mediately C- terminal of the SCRs is a serine/threo- 
nine/proline (STP)- rich region, a likely area for extensive 
O- glycosylation. MCP also has a transmembrane domain, 
a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 
forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 
mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 
STP- C isoforms are expressed as 45- to 55- kD proteins, 
the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 
to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 



al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 
mines the expression of the 2 broad protein species. They 
also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 
to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 
was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 
(1989) demonstrated that the MCP gene is on the same 
1,250- kb Notl fragment that contains CR1, CR2, DAF, 
and C4BP and maps within 100 kb of the 3- prime end of 
the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 
[8872] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 
genic for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 
expressing the 16- amino acid cytoplasmic tail variant, 
dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 
23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 



decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 
transgenic mice. The effects were reversed in CD46- 2 
mice. 

[8873] it is appreciated that the abovementioned animal model 
for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8874] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8875] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 
LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 
ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 
complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 

[8876] post, T. W.; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 

Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 
threonine/prol. 

[8877] Further studies establishing the function and utilities of 



MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Membrane cofactor 
protein (cd46, trophoblast-lymphocyte cross-reactive 
antigen) (MCP, Accession NP_722548.1) is another GAM63 
target gene, herein designated TARGET GENE. MCP BIND- 
ING SITE is a target binding site found in the 5^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
MCP, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of MCP BINDING SITE, designated SEQ ID:3578, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8878] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 
NP_722548.1), a gene which may be involved in the regu- 
lation of complement activation. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 

[8879] The function of MCP has been established by previous 

studies. MCP, a C3B/C4B- binding molecule of the com- 



plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 
blood cells, platelets, epithelial cells, and fibroblasts. 
Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 
acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 
full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 
has, beginning at the N terminus, 4 cysteine- rich repeat- 
ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 
found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 
No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 
mediately C- terminal of the SCRs is a serine/threo- 
nine/proline (STP)- rich region, a likely area for extensive 
O- glycosylation. MCP also has a transmembrane domain, 
a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 
forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 



mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 
STP- C isoforms are expressed as 45- to 55- kD proteins, 
the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 
to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 
al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 
mines the expression of the 2 broad protein species. They 
also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 
to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 
was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 
(1989) demonstrated that the MCP gene is on the same 
1,250- kb Notl fragment that contains CR1, CR2, DAF, 
and C4BP and maps within 100 kb of the 3- prime end of 
the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 
[8880] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 



genie for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 
expressing the 16- amino acid cytoplasmic tail variant, 
dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 
23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 
decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 
transgenic mice. The effects were reversed in CD46- 2 
mice. 

[8881] it is appreciated that the abovementioned animal model 
for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8882] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8883] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 
LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 
ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 



complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 
[8884] Postj j W-; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 

Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 
threonine/prol. 

[8885] Further studies establishing the function and utilities of 
MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Membrane cofactor 
protein (cd46, trophoblast-lymphocyte cross-reactive 
antigen) (MCP, Accession NP_758866.1) is another GAM63 
target gene, herein designated TARGET GENE. MCP BIND- 
ING SITE is a target binding site found in the 5^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
MCP, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of MCP BINDING SITE, designated SEQ ID:3578, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8886] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 



cyte cross-reactive antigen) (MCP, Accession 
NP_758866.1), a gene which may be involved in the regu- 
lation of complement activation. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 
[8887] The function of MCP has been established by previous 

studies. MCP, a C3B/C4B- binding molecule of the com- 
plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 
blood cells, platelets, epithelial cells, and fibroblasts. 
Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 
acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 
full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 
has, beginning at the N terminus, 4 cysteine- rich repeat- 
ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 
found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 
No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 



mediately C- terminal of the SCRs is a serine/threo- 
nine/proline (STP)- rich region, a likely area for extensive 
O- glycosylation. MCP also has a transmembrane domain, 
a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 
forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 
mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 
STP- C isoforms are expressed as 45- to 55- kD proteins, 
the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 
to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 
al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 
mines the expression of the 2 broad protein species. They 
also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 
to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 
was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 



(1989) demonstrated that the MCP gene is on the same 
1,250- kb Notl fragment that contains CR1, CR2, DAF, 
and C4BP and maps within 100 kb of the 3- prime end of 
the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 
[8888] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 
genic for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 
expressing the 16- amino acid cytoplasmic tail variant, 
dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 
23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 
decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 
transgenic mice. The effects were reversed in CD46- 2 
mice. 

[8889] it is appreciated that the abovementioned animal model 
for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8890] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8891] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 
LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 
ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 
complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 

[8892] Postj y w . ; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 

Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 
threonine/prol. 

[8893] Further studies establishing the function and utilities of 
MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Membrane cofactor 
protein (cd46, trophoblast-lymphocyte cross-reactive 
antigen) (MCP, Accession NP_758862.1) is another GAM63 
target gene, herein designated TARGET GENE. MCP BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
MCP, corresponding to a target binding site such as BIND- 



ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of MCP BINDING SITE, designated SEQ ID:3578, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8894] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 
NP_758862.1), a gene which may be involved in the regu- 
lation of complement activation. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 

[8895] The function of MCP has been established by previous 

studies. MCP, a C3B/C4B- binding molecule of the com- 
plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 
blood cells, platelets, epithelial cells, and fibroblasts. 
Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 
acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 
full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 



has, beginning at the N terminus, 4 cysteine- rich repeat- 
ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 
found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 
No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 
mediately C- terminal of the SCRs is a serine/threo- 
nine/proline (STP)- rich region, a likely area for extensive 
O- glycosylation. MCP also has a transmembrane domain, 
a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 
forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 
mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 
STP- C isoforms are expressed as 45- to 55- kD proteins, 
the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 
to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 
al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 



mines the expression of the 2 broad protein species. They 
also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 
to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 
was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 
(1989) demonstrated that the MCP gene is on the same 
1,250- kb Notl fragment that contains CR1, CR2, DAF, 
and C4BP and maps within 100 kb of the 3- prime end of 
the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 
[8896] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 
genic for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 
expressing the 16- amino acid cytoplasmic tail variant, 
dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 
23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 
decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 



transgenic mice. The effects were reversed in CD46- 2 
mice. 

[8897] it j S appreciated that the abovementioned animal model 
for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8898] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8899] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 
LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 
ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 
complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 

[8900] post, T. W.; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 

Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 
threonine/prol. 

[8901] Further studies establishing the function and utilities of 
MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Membrane cofactor 
protein (cd46, trophoblast-lymphocyte cross-reactive 
antigen) (MCP, Accession NP_002380.3) is another GAM63 
target gene, herein designated TARGET GENE. MCP BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
MCP, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of MCP BINDING SITE, designated SEQ ID:3578, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8902] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 
NP_002380.3), a gene which may be involved in the regu- 
lation of complement activation. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 

[8903] The function of MCP has been established by previous 

studies. MCP, a C3B/C4B- binding molecule of the com- 
plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 



blood cells, platelets, epithelial cells, and fibroblasts. 
Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 
acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 
full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 
has, beginning at the N terminus, 4 cysteine- rich repeat- 
ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 
found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 
No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 
mediately C- terminal of the SCRs is a serine/threo- 
nine/proline (STP)- rich region, a likely area for extensive 
O- glycosylation. MCP also has a transmembrane domain, 
a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 
forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 
mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 



STP- C isoforms are expressed as 45- to 55- kD proteins, 
the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 
to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 
al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 
mines the expression of the 2 broad protein species. They 
also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 
to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 
was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 
(1989) demonstrated that the MCP gene is on the same 
1,250- kb Notl fragment that contains CR1, CR2, DAF, 
and C4BP and maps within 100 kb of the 3- prime end of 
the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 
[8904] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 
genic for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 



expressing the 16- amino acid cytoplasmic tail variant, 
dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 
23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 
decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 
transgenic mice. The effects were reversed in CD46- 2 
mice. 

[8905] it j S appreciated that the abovementioned animal model 
for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8906] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8907] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 
LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 
ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 
complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 



[8908] post, T. W.; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 

Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 
threonine/prol. 

[8909] Further studies establishing the function and utilities of 
MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Membrane cofactor 
protein (cd46, trophoblast-lymphocyte cross-reactive 
antigen) (MCP, Accession NP.758868.1) is another GAM63 
target gene, herein designated TARGET GENE. MCP BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
MCP, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of MCP BINDING SITE, designated SEQ ID:3578, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8910] Another function of GAM63 is therefore inhibition of 

Membrane cofactor protein (cd46, trophoblast-lympho- 
cyte cross-reactive antigen) (MCP, Accession 
NP_758868.1), a gene which may be involved in the regu- 



lation of complement activation. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MCP. 
[8911] The function of MCP has been established by previous 

studies. MCP, a C3B/C4B- binding molecule of the com- 
plement system with cofactor activity for the I- dependent 
cleavage of C3B and C4B, is widely distributed in white 
blood cells, platelets, epithelial cells, and fibroblasts. 
Lublin et al. (1988) purified MCP from a human T- cell line 
and determined the sequence of the N- terminal 24 amino 
acids. An oligonucleotide probe was used to identify a 
clone from a human monocyte cDNA library. The deduced 
full- length MCP consists of a 34- amino acid signal pep- 
tide and a 350- amino acid mature protein. The protein 
has, beginning at the N terminus, 4 cysteine- rich repeat- 
ing units (short consensus repeats, or SCRs) of about 60 
amino acids each that match the consensus sequence 
found in a multigene family of complement regulatory 
proteins: CR1 (OMIM Ref. No. 120620), CR2 (OMIM Ref. 
No. 120650), C4BP (OMIM Ref. No. 120830), FH (OMIM 
Ref. No. 134370), and DAF (OMIM Ref. No. 125240). Im- 
mediately C- terminal of the SCRs is a serine/threo- 
nine/proline (STP)- rich region, a likely area for extensive 



O- glycosylation. MCP also has a transmembrane domain, 
a basic amino acid anchor, and a cytoplasmic tail. Purcell 
et al. (1991) and Post et al. (1991) identified 4 and 6 iso- 
forms of MCP, respectively. Post et al. (1991) demon- 
strated that the 6 isoforms vary in having 1 of 2 cytoplas- 
mic tails and by having either all 3 STP regions (termed A, 
B, and C) or only STP- BC or STP- C. They showed that the 
STP- C isoforms are expressed as 45- to 55- kD proteins, 
the STP- BC isoforms are expressed as 55- to 65- kD 
proteins, and the STP- ABC isoforms are expressed as 65- 
to 75- kD proteins. The 65- to 75- kD variants were not 
expressed on peripheral blood cells or cell lines. Post et 
al. (1991) concluded that the presence of the B region of 
the STP area, which is richer in O- linked sugars, deter- 
mines the expression of the 2 broad protein species. They 
also noted that up to 4 different forms of MCP are ex- 
pressed on a single cell. Lublin et al. (1988) localized MCP 
to lq31- q41 by Southern analysis of human- rodent so- 
matic cell hybrid DNA and by in situ hybridization. This 
was the sixth member of this multigene family that had 
been assigned to this region of the genome. Bora et al. 
(1989) demonstrated that the MCP gene is on the same 
1,250- kb Notl fragment that contains CR1, CR2, DAF, 



and C4BP and maps within 100 kb of the 3- prime end of 
the CR1 gene. The order of the genes appears to be that 
just indicated, with MCP preceding the other 4 genes. 
[8912] Animal model experiments lend further support to the 
function of MCP. Marie et al. (2002) studied mice trans- 
genic for human CD46 isoforms differing in their STP re- 
gions and in the length of their cytoplasmic domains. Mice 
expressing the 16- amino acid cytoplasmic tail variant, 
dubbed CD46- 1, inhibited the T cell- mediated contact 
hypersensitivity reaction, whereas those expression the 
23- residue cytoplasmic tail variant, termed CD46- 2, in- 
creased it. CD46 stimulation or costimulation resulted in 
decreased cytotoxic activity and IL2 production, but in- 
creased proliferation and IL10 production, in CD46- 1 
transgenic mice. The effects were reversed in CD46- 2 
mice. 

[8913] it is appreciated that the abovementioned animal model 
for MCP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8914] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[8915] Lublin, D. M.; Liszewski, M. K.; Post, T. W.; Arce, M. A.; 
LeBeau, M. M.; Rebentisch, M. B.; Lemons, R. S.; Seya, T.; 
Atkinson, J. P. : Molecular cloning and chromosomal local- 
ization of human complement membrane cofactor protein 
(MCP): evidence for inclusion in the multigene family of 
complement- regulatory proteins. J. Exp. Med. 168: 181- 
194, 1988. ; and 

t 8916 ] Post, T. W.; Liszewski, M. K.; Adams, E. M.; Tedja, I.; 

Miller, E. A.; Atkinson, J. P. : Membrane cofactor protein of 
the complement system: alternative splicing of serine/ 
threonine/prol. 

[8917] Further studies establishing the function and utilities of 
MCP are found in John Hopkins OMIM database record ID 
120920, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. MEP50 (Accession 
NP_077007.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. MEP50 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MEP50, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MEP50 BINDING SITE, designated 
SEQ ID: 18671, to the nucleotide sequence of GAM63 RNA, 



herein designated GAM RNA, also designated SEQ ID:348. 

[8918] Another function of GAM63 is therefore inhibition of 

MEP50 (Accession NP_077007.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MEP50. 

[8919] Mesoderm development candidate 2 (MESDC2, Accession 
XP_051854.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. MESDC2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by MESDC2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MESDC2 BINDING SITE, desig- 
nated SEQ ID:20061, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8920] Another function of GAM63 is therefore inhibition of 

Mesoderm development candidate 2 (MESDC2, Accession 
XP_051854.1) . Accordingly, utilities of GAM63 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with MESDC2. 

[8921] MESP2 (Accession XP_085261.1) is another GAM63 target 
gene, herein designated TARGET GENE. MESP2 BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MESP2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MESP2 BIND- 
ING SITE, designated SEQ ID:12071, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[8922] Another function of GAM63 is therefore inhibition of 

MESP2 (Accession XP.085261.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MESP2. 

[8923] Max gene associated (MGA, Accession XP.03 1689.3) is 
another GAM63 target gene, herein designated TARGET 
GENE. MGA BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by MGA, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MGA BINDING SITE, designated SEQ ID:11668, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8924] Another function of GAM63 is therefore inhibition of Max 



gene associated (MGA, Accession XP_03 1689.3), a gene 
which plays a role in the final steps of digestion of starch. 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MGA. 
[8925] The function of MGA and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Mannosyl (alpha-l,6-)-glycoprotein beta- 
1,6-n-acetyl-glucosaminyltransferase (MGAT5, Accession 
NP_002401.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. MGAT5 BINDING SITE is a target 
binding site found in the 5 N untranslated region of mRNA 
encoded by MGAT5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MGAT5 BINDING SITE, desig- 
nated SEQ ID: 13 161, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8926] Another function of GAM63 is therefore inhibition of Man- 
nosyl (alpha-l,6-)-glycoprotein beta- 
1,6-n-acetyl-glucosaminyltransferase (MGAT5, Accession 



NP_002401.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MGAT5. 
[8927] MGC10334 (Accession XP_300761.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC10334 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of multiple transcripts of mRNA encoded 
by MGC10334, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MGC10334 BINDING SITE, desig- 
nated SEQ ID: 14880, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8928] Another function of GAM63 is therefore inhibition of 

MGC10334 (Accession XP_300761.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10334. 

[8929] MGC11115 (Accession NP.115686.2) is another GAM63 
target gene, herein designated TARGET GENE. MGC11115 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC11115, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC11115 BINDING SITE, designated SEQ ID:13254, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8930] Another function of GAM63 is therefore inhibition of 

MGC11115 (Accession NP.115686.2) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC11115. 

[893 1 ] MGC12262 (Accession NP_116085.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC12262 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by MGC12262, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC12262 BINDING SITE, designated SEQ ID:15149, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8932] Another function of GAM63 is therefore inhibition of 

MGC12262 (Accession NP_116085.1) . Accordingly, utili- 



ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC12262. 

[8933] MGC14839 (Accession NP_542390.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC14839 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC14839, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC14839 BINDING SITE, designated SEQ ID:19092, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8934] Another function of GAM63 is therefore inhibition of 

MGC14839 (Accession NP_542390.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC14839. 

[8935] MGC16044 (Accession NP.612380.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC16044 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC16044, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC16044 BINDING SITE, designated SEQ ID:13269, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8936] Another function of GAM63 is therefore inhibition of 

MGC16044 (Accession NP_612380.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC16044. 

[8937] MGC18216 (Accession NP_689665.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC18216 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC18216, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC18216 BINDING SITE, designated SEQ ID:10002, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8938] Another function of GAM63 is therefore inhibition of 

MGC18216 (Accession NP_689665.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
MGC18216. 

[8939] MGC20470 (Accession NP_659490.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC20470 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC20470, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC20470 BINDING SITE, designated SEQ ID: 18986, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8940] Another function of GAM63 is therefore inhibition of 

MGC20470 (Accession NP_659490.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC20470. 

[8941] MGC26598 (Accession NP.689851.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC26598 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC26598, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
MGC26598 BINDING SITE, designated SEQ ID:3683, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8942] Another function of GAM63 is therefore inhibition of 

MGC26598 (Accession NP_689851.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC26598. 

[8943] MGC3047 (Accession NP_115724.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC3047 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3047, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3047 BINDING SITE, designated SEQ ID:2308, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8944] Another function of GAM63 is therefore inhibition of 

MGC3047 (Accession NP_115724.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC3047. 



[8945] MGC3101 (Accession NP_076948.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC3101 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3101, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3101 BINDING SITE, designated SEQ ID:12469, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8946] Another function of GAM63 is therefore inhibition of 

MGC3101 (Accession NP_076948.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC3101. 

[8947] MGC32020 (Accession NP_689479.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC32020 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC32020, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC32020 BINDING SITE, designated SEQ ID:11644, to 
the nucleotide sequence of GAM63 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:348. 
[8948] Another function of GAM63 is therefore inhibition of 

MGC32020 (Accession NP.689479.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC32020. 

[8949] MGC33407 (Accession NP_848620.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC33407 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC33407, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC33407 BINDING SITE, designated SEQ ID:16203, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8950] Another function of GAM63 is therefore inhibition of 

MGC33407 (Accession NP_848620.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC33407. 

[8951] MGC33884 (Accession NP_699161.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC33884 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC33884, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC33884 BINDING SITE, designated SEQ ID:15982, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[8952] Another function of GAM63 is therefore inhibition of 

MGC33884 (Accession NP.699161.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC33884. 

[8953] MGC34837 (Accession NP_689590.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC34837 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC34837, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC34837 BINDING SITE, designated SEQ ID:10386, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 



[8954] Another function of GAM63 is therefore inhibition of 

MGC34837 (Accession NP_689590.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC34837. 

[8955] MGC35338 (Accession NP_689602.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC35338 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by MGC35338, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC35338 BINDING SITE, designated SEQ ID:17534, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8956] Another function of GAM63 is therefore inhibition of 

MGC35338 (Accession NP_689602.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC35338. 

[8957] MGC39518 (Accession NP_776183.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC39518 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by MGC39518, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC39518 BINDING SITE, designated SEQ ID:7979, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[8958] Another function of GAM63 is therefore inhibition of 

MGC39518 (Accession NP_776183.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC39518. 

[8959] MGC48935 (Accession NP.848631.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC48935 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by MGC48935, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC48935 BINDING SITE, designated SEQ ID:16796, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[8960] Another function of GAM63 is therefore inhibition of 



MGC48935 (Accession NP_848631.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC48935. 

[8961] MGC52019 (Accession NP.848593.1) is another GAM63 
target gene, herein designated TARGET GENE. MGC52019 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by MGC52019, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC52019 BINDING SITE, designated SEQ ID:5201, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8962] Another function of GAM63 is therefore inhibition of 

MGC52019 (Accession NP_848593.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC52019. 

[8963] MIDORI (Accession NP_065829.1) is another GAM63 target 
gene, herein designated TARGET GENE. MIDORI BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MIDORI, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MIDORI BIND- 
ING SITE, designated SEQ ID:8948, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[8964] Another function of GAM63 is therefore inhibition of MI- 
DORI (Accession NP_065829.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MIDORI. 

[8965] Makorin, ring finger protein, 4 (MKRN4, Accession 

NP_110384.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. MKRN4 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by MKRN4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MKRN4 BINDING SITE, designated 
SEQ ID:6983, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[8966] Another function of GAM63 is therefore inhibition of 
Makorin, ring finger protein, 4 (MKRN4, Accession 
NP_110384.1) . Accordingly, utilities of GAM63 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MKRN4. 

[8967] Membrane metallo-endopeptidase (neutral endopepti- 
dase, enkephalinase, calla, cdlO) (MME, Accession 
NP_009218.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. MME BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by MME, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MME 
BINDING SITE, designated SEQ ID:9503, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[8968] Another function of GAM63 is therefore inhibition of 
Membrane metallo-endopeptidase (neutral endopepti- 
dase, enkephalinase, calla, cdlO) (MME, Accession 
NP_009218.1), a gene which is thermolysin- like speci- 
ficity, and therefore is associated with Acute lymphocytic 
leukemia. Accordingly, utilities of GAM63 include diagno- 
sis, prevention and treatment of Acute lymphocytic 
leukemia, and of other diseases and clinical conditions 
associated with MME. 



[8969] The function of MME has been established by previous 
studies. Common acute lymphocytic leukemia antigen is 
an important cell surface marker in the diagnosis of hu- 
man acute lymphocytic leukemia (ALL). It is present on 
leukemic cells of pre- B phenotype, which represent 85% 
of cases of ALL. CALLA is not restricted to leukemic cells, 
however, and is found on a variety of normal tissues. 
CALLA is a glycoprotein that is particularly abundant in 
kidney, where it is present on the brush border of proxi- 
mal tubules and on glomerular epithelium. Letarte et al. 
(1988) cloned a cDNA coding for CALLA and showed that 
the amino acid sequence deduced from the cDNA se- 
quence is identical to that of human membrane- associ- 
ated neutral endopeptidase (NEP; EC 3.4.24.11), also 
known as enkephalinase. NEP cleaves peptides at the 
amino side of hydrophobic residues and inactivates sev- 
eral peptide hormones including glucagon, enkephalins, 
substance P, neurotensin, oxytocin, and bradykinin. By 
cDNA transfection analysis, Shipp et al. (1989) confirmed 
that CALLA is a functional neutral endopeptidase of the 
type that has previously been called enkephalinase. Barker 
et al. (1989) demonstrated that the CALLA gene, which 
encodes a 100- kD type II transmembrane glycoprotein, 



exists in a single copy of greater than 45 kb which is not 
rearranged in malignancies expressing cell surface CALLA. 
D'Adamio et al. (1989) demonstrated that the CALLA gene 
spans more than 80 kb and is composed of 24 exons. 
[8970] Animal model experiments lend further support to the 
function of MME. Amyloid- beta peptide (OMIM Ref. No. 
104760), the pathogenic agent of Alzheimer disease 
(OMIM Ref. No. 104300), is a physiologic metabolite in the 
brain. Iwata et al. (2001) examined the role of neprilysin, 
a candidate amyloid- beta degrading peptidase, in the 
metabolism using neprilysin gene- disrupted mice. 
Neprilysin deficiency resulted in defects both in the 
degradation of exogenously administered amyloid- beta 
and in the metabolic suppression of the endogenous amy- 
loid- beta levels in a gene dose- dependent manner. The 
regional levels of amyloid- beta in the neprilysin- defi- 
cient mouse brain were in the distinct order of hippocam- 
pus, cortex, thalamus/striatum, and cerebellum, where 
hippocampus has the highest level and cerebellum the 
lowest, correlating with the vulnerability to amyloid- beta 
deposition in brains of humans with Alzheimer disease. 
Iwata et al. (2001) concluded that even partial downregu- 
lation of neprilysin activity, which could be caused by ag- 



ing, can contribute to Alzheimer disease by promoting 
amyloid- beta accumulation. 

[8971] It is appreciated that the abovementioned animal model 
for MME is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[8972] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8973] | wataj N .; Tsubuki, S.; Takaki, Y.; Shirotani, K.; Lu, B.; Ger- 
ard, N. P.; Gerard, C.; Hama, E.; Lee, H.-J.; Saido, T. C. : 
Metabolic regulation of brain A- beta by neprilysin. Sci- 
ence 292: 1550- 1552, 2001. ; and 

[8974] Letarte, M.; Vera, S.; Tran, R.; Addis, J. B. L; Onizuka, R. J.; 
Quackenbush, E. J.; Jongeneel, C. V.; Mclnnes, R. R. : 
Common acute lymphocytic leukemia antigen is identical 
to neutr. 

[8975] Further studies establishing the function and utilities of 
MME are found in John Hopkins OMIM database record ID 
120520, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Matrix metallopro- 
teinase 28 (MMP28, Accession NP_116568.1) is another 
GAM63 target gene, herein designated TARGET GENE. 



MMP28 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by MMP28, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MMP28 BINDING SITE, desig- 
nated SEQ ID: 13641, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8976] Another function of GAM63 is therefore inhibition of Ma- 
trix metalloproteinase 28 (MMP28, Accession 
NP_116568.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MMP28. 

[8977] Mitochondrial ribosomal protein s27 (MRPS27, Accession 
NP_055899.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. MRPS27 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MRPS27, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MRPS27 BINDING SITE, desig- 
nated SEQ ID:7135, to the nucleotide sequence of GAM63 



RNA, herein designated GAM RNA, also designated SEQ 
ID:348. 

[8978] Another function of GAM63 is therefore inhibition of Mi- 
tochondrial ribosomal protein s27 (MRPS27, Accession 
NP_055899.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPS27. 

[8979] Membrane-spanning 4-domains, subfamily a, member 2 
(fc fragment of ige, high affinity i, receptor for; beta 
polypeptide) (MS4A2, Accession NP_000130.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
MS4A2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by MS4A2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MS4A2 BINDING SITE, designated SEQ ID:18155, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8980] Another function of GAM63 is therefore inhibition of 

Membrane-spanning 4-domains, subfamily a, member 2 
(fc fragment of ige, high affinity i, receptor for; beta 
polypeptide) (MS4A2, Accession NP_000130.1), a gene 



which binds to the fc region of immunoglobulins epsilon. 
and therefore may be associated with Atopic asthma, 
atopic dermatitis. Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of Atopic asthma, 
atopic dermatitis, and of other diseases and clinical con- 
ditions associated with MS4A2. 
[8981] The function of MS4A2 has been established by previous 
studies. Shirakawa et al. (1994) reported a significant as- 
sociation between atopy and substitution of a leucine for 
an isoleucine at position 181 of the FCER1B gene product. 
Hizawa et al. (1995) failed to find this Ieul81- to- ile 
substitution. Folster- Hoist et al. (1998) presented evi- 
dence from linkage studies in 12 families with atopic der- 
matitis for linkage in close proximity to the marker 
D11S903. The method of analysis suggested an oli- 
gogenic mode of inheritance as well as heterogeneity in 
the genetic susceptibility to atopy and atopic dermatitis; 
only 2 of 12 families showed evidence for linkage using 
the oligogenic model. 

[8982] 

[8983] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[8984] Folster- Hoist, R.; Moises, H. W.; Yang, L; Fritsch, W.; 

Weissenbach, J.; Christophers, E. : Linkage between atopy 
and the IgE high- affinity receptor gene at llql3 in atopic 
dermatitis families. Hum. Genet. 102: 236- 239, 1998. ; 
and 

[8985] shirakawa, T.; Li, A.; Dubowitz, M.; Dekker, J. W.; Shaw, A. 
E.; Faux, J. A.; Ra, C; Cookson, W. O. C. M.; Hopkin, J. M. : 
Association between atopy and variants of the beta sub- 
unit of. 

[8986] Further studies establishing the function and utilities of 
MS4A2 are found in John Hopkins OMIM database record 
ID 147138, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Myotubularin 
related protein 9 (MTMR9, Accession NP_056273.2) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. MTMR9 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by 
MTMR9, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MTMR9 BINDING SITE, designated 
SEQ ID: 10289, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 



[8987] Another function of GAM63 is therefore inhibition of My- 
otubularin related protein 9 (MTMR9, Accession 
NP_056273.2) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MTMR9. 

[8988] Mucin 3b (MUC3B, Accession XP.168578.2) is another 
GAM63 target gene, herein designated TARGET GENE. 
MUC3B BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by MUC3B, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MUC3B BINDING SITE, designated SEQ ID: 12658, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[8989] Another function of GAM63 is therefore inhibition of 

Mucin 3b (MUC3B, Accession XP_168578.2), a gene which 
provides a protective, lubricating barrier against particles 
and infectious agents at mucosal surfaces. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MUC3B. 

[8990] The function of MUC3B has been established by previous 



studies. The MUC3A gene (OMIM Ref. No. 158371), origi- 
nally designated MUC3, encodes a transmembrane mucin- 
type glycoprotein. A number of consistent single nu- 
cleotide changes were observed in different MUC3 cDNAs 
from a single individual, suggesting the presence of at 
least 3 different transcripts. Pratt et al. (2000) presented 
evidence that this transcript heterogeneity is due to the 
existence of allelic changes and to tandem duplication of 
the MUC3 gene. Pratt et al. (2000) determined that the 
second gene, which they designated MUC3B, has the same 
C- terminal domain and intron- exon structure as that 
previously described for MUC3. The tandem repeat do- 
main has the same amino acid consensus sequence but 
shows more substitutions. RT- PCR detected expression 
of MUC3B in fetal and adult small intestine, fetal and adult 
colon, and Caco- 2 cells. Kyo et al. (2001) also deter- 
mined that 'MUC3' consists of 2 genes, MUC3A and 
MUC3B, both of which encode membrane- bound mucins 
with 2 epidermal growth factor- like motifs and a putative 
transmembrane region. Fox et al. (1992) mapped the 
MUC3 gene (now MUC3A and MUC3B) to chromosome 
7q22 by in situ hybridization. 

[8991] 



[8992] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[8993] Fox, M. F.; Lahbib, F.; Pratt, W.; Attwood, J.; Gum, J.; Kim, 
Y.; Swallow, D. M. : Regional localization of the intestinal 
mucin gene MUC3 to chromosome 7q22. Ann. Hum. 
Genet. 56: 281- 287, 1992. ; and 

[8994] Kyo, K.; Muto, T.; Nagawa, H.; Lathrop, G. M.; Nakamura, 
Y. : Associations of distinct variants of the intestinal 
mucin gene MUC3A with ulcerative colitis and Crohn's 
disease. J. Hum. G. 

[8995] Further studies establishing the function and utilities of 
MUC3B are found in John Hopkins OMIM database record 
ID 605633, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.MYLC2PL 
(Accession NP_612412.1) is another GAM63 target gene, 
herein designated TARGET GENE. MYLC2PL BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by MYLC2PL, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MYLC2PL 
BINDING SITE, designated SEQ ID:17797, to the nucleotide 



sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[8996] Another function of GAM63 is therefore inhibition of 

MYLC2PL (Accession NP_612412.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MYLC2PL 

[8997] Nima (never in mitosis gene a)-related kinase 6 (NEK6, 
Accession NP.055212.2) is another GAM63 target gene, 
herein designated TARGET GENE. NEK6 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by NEK6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of NEK6 BINDING SITE, 
designated SEQ ID:13237, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[8998] Another function of GAM63 is therefore inhibition of Nima 
(never in mitosis gene a)-related kinase 6 (NEK6, Acces- 
sion NP.055212.2), a gene which regulates nuclear and 
cytoplasmic aspects of the mitotic cycle. Accordingly, util- 
ities of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



NEK6. 

[8999] The function of NEK6 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1. Nuclear factor of kappa light polypeptide 
gene enhancer in b-cells inhibitor, epsilon (NFKBIE, Ac- 
cession NP_004547.1) is another GAM63 target gene, 
herein designated TARGET GENE. NFKBIE BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by NFKBIE, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NFKBIE BINDING 
SITE, designated SEQ ID: 16403, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9000] Another function of GAM63 is therefore inhibition of Nu- 
clear factor of kappa light polypeptide gene enhancer in 
b-cells inhibitor, epsilon (NFKBIE, Accession 
NP_004547.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NFKBIE. 

[900 1 ] NIN283 (Accession NP_115644.1) is another GAM63 target 



gene, herein designated TARGET GENE. NIN283 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by NIN283, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NIN283 
BINDING SITE, designated SEQ ID:2207, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9002] Another function of GAM63 is therefore inhibition of 

NIN283 (Accession NP_115644.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NIN283. 

[9003] Neuronatin (NNAT, Accession NP_005377.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
NNAT BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by NNAT, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NNAT BINDING SITE, designated SEQ ID:9458, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 



[9004] Another function of GAM63 is therefore inhibition of Neu- 
ronatin (NNAT, Accession NP_005377.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NNAT. 

[9005] Nuclear receptor subfamily 3, group c, member 1 

(glucocorticoid receptor) (NR3C1, Accession NP_000167.1) 
is another GAM63 target gene, herein designated TARGET 
GENE. NR3C1 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
NR3C1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NR3C1 BINDING SITE, designated 
SEQ ID: 10686, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9006] Another function of GAM63 is therefore inhibition of Nu- 
clear receptor subfamily 3, group c, member 1 
(glucocorticoid receptor) (NR3C1, Accession NP_000167.1) 
. Accordingly, utilities of GAM63 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NR3C1. 

[9007] Neurexin 1 (NRXN1, Accession NP_620072.1) is another 



GAM63 target gene, herein designated TARGET GENE. 
NRXN1 BINDING SITE is a target binding site found in the 
5 X untranslated region of multiple transcripts of mRNA 
encoded by NRXN1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NRXN1 BINDING SITE, designated 
SEQ ID:8566, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9008] Another function of GAM63 is therefore inhibition of 
Neurexin 1 (NRXN1, Accession NP_620072.1), a gene 
which may be involved in cell recognition, cell adhesion, 
and mediate intracellular signaling. Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NRXN1. 

[9009] The function of NRXN1 has been established by previous 
studies. Neurexins are polymorphic cell surface proteins 
that are expressed in neurons. They were discovered by 
Ushkaryov et al. (1992) in the course of cloning the presy- 
naptic receptor for alpha- latrotoxin. Three neurexin 
genes, designated 1 (NRXN1), 2 (NRXN2; 600566), and 3 
(NRXN3; 600567), were identified in a rat brain cDNA li- 
brary by Ushkaryov et al. (1992). Ichtchenko et al. (1995) 



observed that each neurexin gene has 2 independent pro- 
moters which generate 2 classes of mRNAs: the longer 
mRNAs encode alpha- neurexins and the shorter mRNAs 
encode beta- neurexins. Thus, 6 principal neurexin iso- 
forms, called neurexins I- alpha to III- beta, result, of 
which neurexin I- alpha corresponds to the high molecu- 
lar weight component of the alpha- latrotoxin receptor. 
Ushkaryov et al. (1992) showed that rat neurexins are ex- 
pressed at significant levels only in brain. Ullrich et al. 
(1995) found that the 6 rat neurexin isoforms are coex- 
pressed in neurons and are distributed differentially in 
various brain regions. Neurexins display a remarkable 
evolutionarily conserved pattern of extensive alternative 
splicing. As a result, the total number of neurexins in 
brain probably exceeds 2,000 (Ullrich et al., 1995). 
Neurexins contain epidermal growth factor- like se- 
quences and domains homologous to the C domain re- 
peats of laminin A (LAMA; 150320), indicating a function 
in cell- cell interactions. 
[9010] Animal model experiments lend further support to the 
function of NRXN1. Alpha- latrotoxin is a potent neuro- 
toxin from black widow spider venom that binds to presy- 
naptic receptors and causes massive neurotransmitter re- 



lease. In rat, 2 alpha- latrotoxin receptors have been 
identified: neurexin I- alpha, which binds the toxin in a 
calcium- dependent manner, and CIRL/latrophilin, which 
binds in a calcium- independent manner. Geppert et al. 
(1998) isolated the mouse neurexin I- alpha gene and 
found that it contains a large first exon of more than 1.5 
kb that extends to the first site of alternative splicing in 
the coding region. To evaluate the importance of neurexin 
I- alpha in alpha- latrotoxin action, Geppert et al. (1998) 
generated mice carrying a deletion of the first exon of the 
neurexin I- alpha gene. Homozygous mutant mice lacked 
neurexin I- alpha, although the levels of neurexin I- beta 
were unaffected. The mutant mice were viable and fertile, 
and were indistinguishable in appearance from wildtype 
animals. The only abnormality observed was that female 
knockout mice were less able to attend to litters, leading 
to the death of more pups independent of pup genotype. 
Geppert et al. (1998) found that alpha- latrotoxin binding 
to brain membranes from mutant mice was decreased by 
almost 50% compared with wildtype membranes. In cul- 
tured hippocampal neurons from mutant mice, the toxin 
was still capable of activating neurotransmission. How- 
ever, measurements of glutamate release from synapto- 



somes indicated a major decrease in the amount of re- 
lease triggered by alpha- latrotoxin in the presence of 
calcium. The authors concluded that neurexin I- alpha is 
not essential for alpha- latrotoxin action but contributes 
to toxin action when calcium is present. They suggested 
that the action of alpha- latrotoxin may be mediated by 
independent parallel pathways. 

t 9011 ] It is appreciated that the abovementioned animal model 

for NRXN1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[9012] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9013] Geppert, M.; Khvotchev, M.; Krasnoperov, V.; Coda, Y.; 

Missler, M.; Hammer, R. E.; Ichtchenko, K.; Petrenko, A. C; 
Sudhof, T. C. : Neurexin I- alpha is a major alpha- latro- 
toxin receptor that cooperates in alpha- latrotoxin action. 
J. Biol. Chem. 273: 1705- 1710, 1998. ; and 

[9° 14 ] Ushkaryov, Y. A.; Petrenko, A. C; Geppert, M.; Sudhof, T. 
C. : Neurexins: synaptic cell surface proteins related to the 
alpha- latrotoxin receptor and laminin. Science 257: 50- 
56, 199. 



[9015] Further studies establishing the function and utilities of 
NRXN1 are found in John Hopkins OMIM database record 
ID 600565, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. NSE2 
(Accession NP_777571.1) is another GAM63 target gene, 
herein designated TARGET GENE. NSE2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by NSE2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of NSE2 BINDING SITE, 
designated SEQ ID:5906, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[9016] Another function of GAM63 is therefore inhibition of NSE2 
(Accession NP_777571.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NSE2. 

[90 17 ] Netrin 4 (NTN4, Accession NP_067052.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
NTN4 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by NTN4, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NTN4 BINDING SITE, designated SEQ ID: 14085, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 
[9018] Another function of GAM63 is therefore inhibition of 

Netrin 4 (NTN4, Accession NP_067052.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NTN4. 

[9019] Nucleoporin 54kda (NUP54, Accession NP.059122.2) is 
another GAM63 target gene, herein designated TARGET 
GENE. NUP54 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
NUP54, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NUP54 BINDING SITE, designated 
SEQ ID:6251, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9020] Another function of GAM63 is therefore inhibition of Nu- 
cleoporin 54kda (NUP54, Accession NP_059122.2) . Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with NUP54. 

[9021] 2 , -5 , -oligoadenylate synthetase 3, lOOkda (OAS3, Acces- 
sion NP_006178.1) is another CAM63 target gene, herein 
designated TARGET GENE. OAS3 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by OAS3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of OAS3 BINDING SITE, designated 
SEQ ID:6803, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9022] Another function of GAM63 is therefore inhibition of 

2 , -5'-oligoadenylate synthetase 3, lOOkda (OAS3, Acces- 
sion NP_006178.1), a gene which may play a role in medi- 
ating resistance to virus infection, control of cell growth, 
differentiation, and apoptosis. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with OAS3. 

[9023] The function of OAS3 has been established by previous 
studies. The 2- prime, 5- prime oligoadenylate syn- 
thetases (OASs) are interferon- induced proteins charac- 
terized by their capacity to catalyze the synthesis of 2- 



prime, 5- prime oligomers of adenosine (2- 5As). See 
OAS1 (OMIM Ref. No. 164350). Hovanessian et al. (1987) 
found that interferon- treated human cells contain several 
OASs corresponding to proteins of 40 (OAS1), 46 (OAS1), 
69 (OAS2; 603350), and 100 kD. Hovnanian et al. (1998) 
reported that the predicted OAS3, or plOO, protein con- 
tains 3 adjacent OAS1- like domains. The domains share 
44 to 60% protein sequence similarity with each other and 
42 to 60% sequence identity with the conserved domain of 
OAS1. The authors noted that OAS1, OAS2, and OAS3 
contain 1, 2, and 3 conserved OAS domains or units, re- 
spectively. Northern blot analysis revealed that OAS3 is 
expressed as a 7- kb interferon- induced mRNA in HeLa 
cells. By fluorescence in situ hybridization and by inclu- 
sion within mapped clones, Hovnanian et al. (1998) deter- 
mined that the OAS1, OAS2, and OAS3 genes are clustered 
with a 130- kb region on 12q24.2. 

[9024] 

[9025] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9026] Hovanessian, A. C; Laurent, A. C; Chebath, J.; Galabru, J.; 
Robert, N.; SvabJ. : Identification of 69- kd and 100- kd 



forms of 2- 5A synthetase in interferon- treated human 
cells by specific monoclonal antibodies. EMBO J. 6: 1273- 
1280, 1987. ; and 

[9027] Hovnanian, A.; Rebouillat, D.; Mattei, M.- C; Levy, E. R.; 
Marie, I.; Monaco, A. P.; Hovanessian, A. G. : The human 
2- prime, 5- prime- oligoadenylate synthetase locus is 
composed of three. 

[9028] Further studies establishing the function and utilities of 
OAS3 are found in John Hopkins OMIM database record ID 
603351, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. 8-oxoguanine dna 
glycosylase (OGG1, Accession NP.058212.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
OGG1 BINDING SITE is a target binding site found in the 
3^ untranslated region of multiple transcripts of mRNA 
encoded by OGG1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of OGG1 BINDING SITE, designated 
SEQ ID: 19616, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9029] Another function of GAM63 is therefore inhibition of 
8-oxoguanine dna glycosylase (OGG1, Accession 



NP_058212.1), a gene which is involved in base excision 
DNA repair and removal of 8- oxyguanine and therefore 
may be associated with Tumorigenesis. Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of Tumorigenesis, and of other diseases and clinical 
conditions associated with OGG1. 
[9030] The function of OGG1 has been established by previous 
studies. The major mutagenic base lesion in DNA caused 
by exposure to reactive oxygen species is 8- oxoguanine. 
This damaged base is excised by a DNA glycosylase with 
an associated lyase activity for chain cleavage. Lu et al. 
(1997), Aburatani et al. (1997), Bjoras et al. (1997), 
Rosenquist et al. (1997), Radicella et al. (1997), and 
Roldan- Arjona et al. (1997) cloned human cDNAs with 
partial sequence homology to the yeast 8- oxoguanine 
DNA glycosylase (OGG1) gene. Radicella et al. (1997) 
found that the predicted protein has 345 amino acids and 
a calculated molecular mass of 39 kD. Roldan- Arjona et 
al. (1997), who called the enzyme 8- hydroxyguanine DNA 
glycosylase, estimated their 424- amino acid predicted 
human enzyme to have a size of 47 kD. They showed that 
it releases free 8- hydroxyguanine from oxidized DNA 
and introduces a chain break in a double- stranded 



oligonucleotide specifically at an 8- hydroxyguanine 
residue base- paired with cytosine. Expression of the hu- 
man protein in a DNA repair- deficient E. coli strain partly 
suppressed its spontaneous mutator phenotype. Radicella 
et al. (1997) showed that when the human coding se- 
quence was expressed in a yeast strain mutant in Oggl, it 
was able to complement the spontaneous mutator pheno- 
type. Arai et al. (1997) also cloned the human OGG1 gene 
and, by Northern blotting, showed that the gene is ubiq- 
uitously expressed in a variety of human organs. By fluo- 
rescence in situ hybridization, Roldan- Arjona et al. 
(1997) and Radicella et al. (1997) mapped the human 
OGG1 gene to 3p25 (3p25.3- p25.2). By the same 
method, Arai et al. (1997) mapped the OGG1 gene to 
3p26.2. By radiation hybrid analysis, Ishida et al. (1999) 
mapped the gene to 3p26, proximal to the VHL gene 
(OMIM Ref. No. 193300). 

[9031] 

[9032] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9033] Radicella, J. P.; Dherin, C.; Desmaze, C.; Fox, M. S.; Boi- 

teux, S. : Cloning and characterization of hOGGl, a human 



homolog of the OGG1 gene of Saccharomyces cerevisiae. 
Proc. Nat. Acad. Sci. 94: 8010- 8015, 1997. ; and 
[9034] Roldan- Arjona, T.; Wei, Y.- F.; Carter, K. C; Klungland, 

A.; Anselmino, C; Wang, R.- P.; Augustus, M.; Lindahl, T. : 
Molecular cloning and functional expression of a human 
cDNA encodin. 

[9035] Further studies establishing the function and utilities of 

OGG1 are found in John Hopkins OMIM database record ID 
601982, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. 8-oxoguanine dna 
glycosylase (OGG1, Accession NP_002533.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
OGG1 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by OGG1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of OGG1 BINDING SITE, designated 
SEQ ID: 19616, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9036] Another function of GAM63 is therefore inhibition of 
8-oxoguanine dna glycosylase (OGG1, Accession 
NP_002533.1), a gene which is involved in base excision 



DNA repair and removal of 8- oxyguanine and therefore 
may be associated with Tumorigenesis. Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of Tumorigenesis, and of other diseases and clinical 
conditions associated with OGG1. 
[9037] The function of OGG1 has been established by previous 
studies. The major mutagenic base lesion in DNA caused 
by exposure to reactive oxygen species is 8- oxoguanine. 
This damaged base is excised by a DNA glycosylase with 
an associated lyase activity for chain cleavage. Lu et al. 
(1997), Aburatani et al. (1997), Bjoras et al. (1997), 
Rosenquist et al. (1997), Radicella et al. (1997), and 
Roldan- Arjona et al. (1997) cloned human cDNAs with 
partial sequence homology to the yeast 8- oxoguanine 
DNA glycosylase (OGG1) gene. Radicella et al. (1997) 
found that the predicted protein has 345 amino acids and 
a calculated molecular mass of 39 kD. Roldan- Arjona et 
al. (1997), who called the enzyme 8- hydroxyguanine DNA 
glycosylase, estimated their 424- amino acid predicted 
human enzyme to have a size of 47 kD. They showed that 
it releases free 8- hydroxyguanine from oxidized DNA 
and introduces a chain break in a double- stranded 
oligonucleotide specifically at an 8- hydroxyguanine 



residue base- paired with cytosine. Expression of the hu- 
man protein in a DNA repair- deficient E. coli strain partly 
suppressed its spontaneous mutator phenotype. Radicella 
et al. (1997) showed that when the human coding se- 
quence was expressed in a yeast strain mutant in Oggl, it 
was able to complement the spontaneous mutator pheno- 
type. Arai et al. (1997) also cloned the human OGG1 gene 
and, by Northern blotting, showed that the gene is ubiq- 
uitously expressed in a variety of human organs. By fluo- 
rescence in situ hybridization, Roldan- Arjona et al. 
(1997) and Radicella et al. (1997) mapped the human 
OGG1 gene to 3p25 (3p25.3- p25.2). By the same 
method, Arai et al. (1997) mapped the OGG1 gene to 
3p26.2. By radiation hybrid analysis, Ishida et al. (1999) 
mapped the gene to 3p26, proximal to the VHL gene 
(OMIM Ref. No. 193300). 

[9038] 

[9039] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9040] Radicella, J. P.; Dherin, C.; Desmaze, C.; Fox, M. S.; Boi- 

teux, S. : Cloning and characterization of hOGGl, a human 
homolog of the OGG1 gene of Saccharomyces cerevisiae. 



Proc. Nat. Acad. Sci. 94: 8010- 8015, 1997. ; and 
t 9041 ] Roldan- Arjona, T.; Wei, Y.- F.; Carter, K. C; Klungland, 

A.; Anselmino, C; Wang, R.- P.; Augustus, M.; Lindahl, T. : 
Molecular cloning and functional expression of a human 
cDNA encodin. 

[9042] Further studies establishing the function and utilities of 

OGG1 are found in John Hopkins OMIM database record ID 
601982, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Optic atrophy 3 
(autosomal recessive, with chorea and spastic paraplegia) 
(OPA3, Accession NP.079412.1) is another GAM63 target 
gene, herein designated TARGET GENE. OPA3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by OPA3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of OPA3 BIND- 
ING SITE, designated SEQ ID:16306, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9043] Another function of GAM63 is therefore inhibition of Optic 
atrophy 3 (autosomal recessive, with chorea and spastic 
paraplegia) (OPA3, Accession NP_079412.1) . Accordingly, 



utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with OPA3. 

t 9044 ] Opticin (OPTC, Accession NP_055174.1) is another GAM63 
target gene, herein designated TARGET GENE. OPTC BIND- 
ING SITE is a target binding site found in the 5^ untrans- 
lated region of mRNA encoded by OPTC, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of OPTC BIND- 
ING SITE, designated SEQ ID:3539, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9045] Another function of GAM63 is therefore inhibition of Op- 
ticin (OPTC, Accession NP_055174.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
OPTC. 

[9046] Oxysterol binding protein-like 7 (OSBPL7, Accession 

NP.060201.3) is another GAM63 target gene, herein des- 
ignated TARGET GENE. OSBPL7 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL7, correspond- 



ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL7 BINDING SITE, designated SEQ ID: 16404, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[9047] Another function of GAM63 is therefore inhibition of 
Oxysterol binding protein-like 7 (OSBPL7, Accession 
NP_060201.3) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL7. 

[9048] pioo (Accession NP.055205.1) is another GAM63 target 
gene, herein designated TARGET GENE. plOO BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by plOO, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of plOO BIND- 
ING SITE, designated SEQ ID:16615, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9049] Another function of GAM63 is therefore inhibition of plOO 
(Accession NP_055205.1), a gene which coactivates gene 



expression regulated by the Epstein- Barr virus nuclear 
antigen 2 . Accordingly, utilities of GAM63 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with plOO. 
[9050] The function of plOO has been established by previous 
studies. Epstein- Barr virus (EBV) nuclear antigen- 2 
(EBNA2) activates transcription of specific genes and is 
essential for EBV- mediated B- lymphocyte transforma- 
tion. Tong et al. (1995) showed that EBNA2 binds to the 
nuclear protein plOO and that plOO coactivates gene ex- 
pression mediated by the EBNA2 acidic domain. Using 
affinity cloning, Tong et al. (1995) cloned the human plOO 
gene and showed that it encodes an 885- amino acid 
polypeptide that contains 2 potential nuclear localization 
signals. By Northern blotting, plOO appeared to be ubiq- 
uitously expressed. The plOO protein also binds both the 
p56 and p34 subunits of transcription factor ME (OMIM 
Ref. No. 189962). Callebaut and Mornon (1997) identified 
a novel domain within the plOO sequence that they named 
the 'tudor domain' because it is present in multiple copies 
in the Drosophila 'tudor' protein. By somatic cell hybrid 
analysis and FISH, Lienard et al. (2000) mapped the SND1 
gene to human chromosome 7q31.3 and rat chromosome 



4q23. 



[9051] 

[9052] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9053] Tong, X.; Drapkin, R.; Yalamanchili, R.; Mosialos, C; Kieff, 
E. : The Epstein- Barr virus nuclear protein 2 acidic do- 
main forms a complex with a novel cellular coactivator 
that can interact with TFIIE. Molec. Cell. Biol. 15: 4735- 
4744, 1995. ; and 

[9054] Callebaut, I.; Mornon, J. P. : The human EBNA- 2 coactiva- 
tor plOO: multidomain organization and relationship to 
the staphylococcal nuclease fold and to the tudor protein 
involved in Dros. 

[9055] Further studies establishing the function and utilities of 
plOO are found in John Hopkins OMIM database record ID 
602181, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. PI 14-RHO-GEF 
(Accession NP_056133.1) is another GAM63 target gene, 
herein designated TARGET GENE. P114-RHO-GEF BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by PI 14-RHO-GEF, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
P114-RHO-GEF BINDING SITE, designated SEQ ID:14048, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[9056] Another function of GAM63 is therefore inhibition of 

P114-RHO-GEF (Accession NP_056133.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with P114-RHO-GEF. 

[9057] P5 _! (Accession NP_006665.1) is another GAM63 target 

gene, herein designated TARGET GENE. P5-1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by P5-1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of P5-1 BINDING 
SITE, designated SEQ ID: 14464, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9058] Another function of GAM63 is therefore inhibition of P5-1 
(Accession NP_006665.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with P5-1. 

[9059] Paired basic amino acid cleaving system 4 (PACE4, Acces- 
sion NP_612 192.1) is another GAM63 target gene, herein 
designated TARGET GENE. PACE4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PACE4, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
PACE4 BINDING SITE, designated SEQ ID: 10623, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[9060] Another function of GAM63 is therefore inhibition of 

Paired basic amino acid cleaving system 4 (PACE4, Acces- 
sion NP.612192.1), a gene which processes hormone pre- 
cursors by cleaving paired basic amino acids. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PACE4. 

[9061] The function of PACE4 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM 3 1.1. Paired basic amino acid cleaving system 4 



(PACE4, Accession NP_002561.1) is another GAM63 target 
gene, herein designated TARGET GENE. PACE4 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by PACE4, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PACE4 BINDING SITE, designated SEQ 
ID: 10623, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 
[9062] Another function of GAM63 is therefore inhibition of 

Paired basic amino acid cleaving system 4 (PACE4, Acces- 
sion NP_002561.1), a gene which processes hormone pre- 
cursors by cleaving paired basic amino acids. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PACE4. 

[9063] The function of PACE4 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM31.1.PAGE-5 (Accession NP.569734.2) is another 
GAM63 target gene, herein designated TARGET GENE. 
PAGE-5 BINDING SITE is a target binding site found in the 



5 X untranslated region of mRN A encoded by PAGE-5, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of PAGE-5 BINDING SITE, designated SEQ ID:8319, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[9064] Another function of GAM63 is therefore inhibition of 

PAGE-5 (Accession NP_569734.2) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PAGE-5. 

[9065] Paralemmin (PALM, Accession NP_002570.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
PALM BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by PALM, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PALM BINDING SITE, designated SEQ ID:5652, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[9066] Another function of GAM63 is therefore inhibition of Par- 
alemmin (PALM, Accession NP_002570.1) . Accordingly, 



utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PALM. 

[9067] Poly(a) polymerase beta (testis specific) (PAPOLB, Acces- 
sion NP.064529.2) is another GAM63 target gene, herein 
designated TARGET GENE. PAPOLB BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by PAPOLB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PAPOLB BINDING 
SITE, designated SEQ ID:5455, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[9068] Another function of GAM63 is therefore inhibition of 

Poly(a) polymerase beta (testis specific) (PAPOLB, Acces- 
sion NP_064529.2) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PAPOLB. 

[9069] Poly(rc) binding protein 3 (PCBP3, Accession 

NP_065389.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. PCBP3 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 



encoded by PCBP3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PCBP3 BINDING SITE, designated 
SEQ ID:4999, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9070] Another function of GAM63 is therefore inhibition of 
Poly(rc) binding protein 3 (PCBP3, Accession 
NP_065389.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCBP3. 

[9071] Poly(rc) binding protein 4 (PCBP4, Accession 

NP.127501.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. PCBP4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PCBP4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PCBP4 
BINDING SITE, designated SEQ ID:13884, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9072] Another function of GAM63 is therefore inhibition of 



Poly(rc) binding protein 4 (PCBP4, Accession 
NP_127501.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCBP4. 

[9073] Poly(rc) binding protein 4 (PCBP4, Accession 

NP_127503.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. PCBP4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PCBP4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PCBP4 
BINDING SITE, designated SEQ ID:13884, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9074] Another function of GAM63 is therefore inhibition of 
Poly(rc) binding protein 4 (PCBP4, Accession 
NP_127503.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCBP4. 

[9075] Poly(rc) binding protein 4 (PCBP4, Accession 

NP_065151.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. PCBP4 BINDING SITE is a target 



binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PCBP4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PCBP4 
BINDING SITE, designated SEQ ID:13884, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9076] Another function of GAM63 is therefore inhibition of 
Poly(rc) binding protein 4 (PCBP4, Accession 
NP.065151.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCBP4. 

[9077] Poly(rc) binding protein 4 (PCBP4, Accession 

NP.127502.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. PCBP4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PCBP4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PCBP4 
BINDING SITE, designated SEQ ID:13884, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 



also designated SEQ ID:348. 

[9078] Another function of GAM63 is therefore inhibition of 
Poly(rc) binding protein 4 (PCBP4, Accession 
NP_127502.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCBP4. 

[9079] Protocadherin 1 (cadherin-like 1) (PCDH1, Accession 

NP.115796.2) is another GAM63 target gene, herein des- 
ignated TARGET GENE. PCDH1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PCDH1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
PCDH1 BINDING SITE, designated SEQ ID:8176, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[9080] Another function of GAM63 is therefore inhibition of Pro- 
tocadherin 1 (cadherin-like 1) (PCDH1, Accession 
NP.115796.2) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCDH1. 

[90S 1 ] Protocadherin 12 (PCDH12, Accession NP_057664.1) is 



another GAM63 target gene, herein designated TARGET 
GENE. PCDH12 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
PCDH12, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PCDH12 BINDING SITE, designated 
SEQ ID:5173, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9082] Another function of GAM63 is therefore inhibition of Pro- 
tocadherin 12 (PCDH12, Accession NP_057664.1), a gene 
which is a member of a family of nonclassical cadherins. 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PCDH12. 

[9083] The function of PCDH12 has been established by previous 
studies. Murine vascular endothelial cadherin- 2 is a cel- 
lular adhesion molecule that is distinct from vascular en- 
dothelial cadherin- 1 (CDH5; 601120) in that it does not 
interact with catenins and does not appear to affect cell 
migration or growth (Telo et al., 1998). By sequence 
database searching, Wu and Maniatis (2000) identified a 
human VE- cadherin- 2 homolog, which they called pro- 



tocadherin- 12 (OMIM Ref. No. PCDH12), encoding a de- 
duced 1,184- amino acid protein that shares 81% se- 
quence identity with the mouse protein. PCDH12 contains 
4 exons; a single large exon encodes the extracellular and 
transmembrane domains, and 3 small exons encode the 
cytoplasmic domain. Wu and Maniatis (2000) concluded 
that the presence of unusually large exons is a character- 
istic feature of protocadherin. Using the mouse Pcdhl2 
cDNA sequence and RACE- PCR reactions, Ludwig et al. 
(2000) cloned a full- length PCDH12 cDNA from a human 
fetal kidney cDNA library. Northern blot analysis detected 
expression of a 5- kb PCHD12 transcript chiefly in highly 
vascularized tissues including the heart and placenta, but 
most tissues contained a low level of expression. Promi- 
nent expression was also detected in the spleen. Some 
tissues, including skeletal muscle and peripheral blood 
leukocytes, possessed transcripts of a larger size. 

[9084] 

[9085] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9086] wu, Q.; Maniatis, T. : Large exons encoding multiple 

ectodomains are a characteristic feature of protocadherin 



genes. Proc. Nat. Acad. Sci. 97: 3124- 3129, 2000. ; and 
[9087] Ludwig, D.; Lorenz, J.; Dejana, E.; Bohlen, P.; Hicklin, D.J.; 
Witte, L; Pytowski, B. : cDNA cloning, chromosomal map- 
ping, and expression analysis of human VE- cadherin- 2. 
Mammalian Ge. 

[9088] Further studies establishing the function and utilities of 
PCDH12 are found in John Hopkins OMIM database record 
ID 605622, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. PDIP38 
(Accession NP_056399.1) is another GAM63 target gene, 
herein designated TARGET GENE. PDIP38 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by PDIP38, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PDIP38 BINDING 
SITE, designated SEQ ID: 19488, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9089] Another function of GAM63 is therefore inhibition of 

PDIP38 (Accession NPJ356399.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PDIP38. 



[9090] PDIP46 (Accession NP_835237.1) is another GAM63 target 
gene, herein designated TARGET GENE. PDIP46 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
PDIP46, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PDIP46 BINDING SITE, designated 
SEQ ID:2149, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9091] Another function of GAM63 is therefore inhibition of 

PDIP46 (Accession NP.835237.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PDIP46. 

[9092] PDIP46 (Accession NP_115687.2) is another GAM63 target 
gene, herein designated TARGET GENE. PDIP46 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
PDIP46, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PDIP46 BINDING SITE, designated 
SEQ ID:2149, to the nucleotide sequence of GAM63 RNA, 



herein designated GAM RNA, also designated SEQ ID:348. 

[9093] Another function of GAM63 is therefore inhibition of 

PDIP46 (Accession NP_115687.2) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PDIP46. 

[9094] PDZGEFl (Accession NP_055062.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. PDZGEFl 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by PDZGEFl, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PDZGEFl BINDING SITE, designated SEQ ID:2782, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[9095] Another function of GAM63 is therefore inhibition of 

PDZGEFl (Accession NP_055062.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PDZGEFl. 

[9096] Period homolog 1 (drosophila) (PERI, Accession 

NP_002607.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. PERI BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by PERI, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PERI BINDING SITE, designated 
SEQ ID: 10857, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9097] Another function of GAM63 is therefore inhibition of Pe- 
riod homolog 1 (drosophila) (PERI, Accession 
NP_002607.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PERI. 

[9098] phosphoribosylformylglycinamidine synthase (fgar amido- 
transferase) (PFAS, Accession NP_036525.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
PFAS BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by PFAS, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PFAS BINDING SITE, designated SEQ ID:9390, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[9099] Another function of GAM63 is therefore inhibition of 



Phosphoribosylformylglycinamidine synthase (fgar amido- 
transferase) (PFAS, Accession NP_036525.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PFAS. 

[9100] Phosphofructokinase, liver (PFKL, Accession NP_002617.2) 
is another GAM63 target gene, herein designated TARGET 
GENE. PFKL BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PFKL, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PFKL BINDING SITE, designated SEQ ID:975, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[9101] Another function of GAM63 is therefore inhibition of 
Phosphofructokinase, liver (PFKL, Accession 
NP_002617.2), a gene which functions in glycolysis, phos- 
phorylates fructose- 6- phosphate to fructose- 1,6- bis- 
phosphate. Accordingly, utilities of GAM63 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with PFKL. 

[9102] The function of PFKL has been established by previous 



studies. Phosphofructokinase (PFK; ATP:D- fructose- 6- 
phosphate- 1- phosphotransferase, EC 2.7.1.11) is a 
tetramer formed by the random association of the prod- 
ucts of two separate gene loci to form the five possible 
tetramers. PFKs of muscle and liver are homotetramers of 
the M and L subunits, respectively. Red cells have all five 
isozymes: M4, M3L, M2L2, ML3, and L4 (Vora et al., 
1980). The M locus is mutant in glycogen storage disease 
VII (OMIM Ref. No. 232800). Vora et al. (1980) speculated 
that the heterogeneous group of hemolytic syndromes as- 
sociated with partial red cell PFK deficiency without my- 
opathy (Boulard et al., 1974; Kahn et al., 1975) may rep- 
resent total absence of L subunits or qualitative defects of 
M or L subunits. Vora and Francke (1981) stated that there 
are three structural loci controlling PFK: M (OMIM Ref. No. 
muscle), L (liver), and P (platelet) type subunits. Fibrob- 
lasts express all three genes. By somatic cell hybridiza- 
tion, the authors found that the liver type is determined 
by a gene on chromosome 21. The mean red cell PFK is 
elevated in persons with Down syndrome. Vora et al. 
(1983) described a completely asymptomatic man who 
was apparently heterozygous for a mutant unstable L sub- 
unit, which was found also in his asymptomatic son. Ery- 



throcyte metabolism was normal and there was no evi- 
dence of hemolysis. Some 20 unrelated families with PFK 
deficiency had been previously reported. Vora et al. (1983) 
suggested that these can be divided into 5 major groups: 
I- - the classic syndrome of simultaneous myopathy and 
hemolysis (see OMIM Ref. No. 232800); II- - isolated my- 
opathy; III- - hemolysis only; IV- - asymptomatic partial 
deficiency of red cell PFK (e.g., Boulard et al., 1974); and 
V- - progressive, fatal myopathy with other atypical fea- 
tures. Group II is of doubtful validity; it probably repre- 
sents cases in which red cells were inadequately studied. 
Although some Croup III cases have been found to belong 
in Group I, others (e.g., Etiemble et al., 1976; Miwa et al., 
1972) may be genuine. An asymptomatic kindred of 
Etiemble et al. (1980) had an unstable M subunit. The na- 
ture of Group V is unclear. Several of the PFK cases have 
been of Russian- Jewish extraction, suggesting to Vora et 
al. (1983) an unusually high frequency. By study of dosage 
effects in cases of partial monosomy or partial trisomy of 
chromosome 21, Chadefaux et al. (1984) concluded that 
the liver- type PFK is located at 21q21- qter. This is con- 
sistent with the regional assignment to 21q22 by Cox et 
al. (1984). Using a human- specific monoclonal antibody 



for PFKL in the study of hamster- human hybrids, Van 
Keuren et al. (1986) located the gene on band 21q22.3. 
Levanon et al. (1986) confirmed the assignment of PFKL to 
chromosome 21 by demonstrating hybridization of ge- 
nomic clones to the DNA from mouse- human hybrid cells 
containing chromosome 21 as the only human chromo- 
some. By linkage studies with RFLPs, Petersen et al. (1991) 
confirmed the location of the gene in band 21q22.3 and 
determined its location relative to 15 other genes and 
DNA markers. Gehnrich et al. (1988) described the isola- 
tion and nucleotide sequencing of liver PFK cDNA and 
presented evidence of hormonal and nutritional regulation 
of PFKL mRNA. Elson et al. (1990) concluded that the PFKL 
gene is at least 28 kb long and is divided into 22 exons. 

[9103] 

[9104] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9105] Petersen, M. B.; Slaugenhaupt, S. A.; Lewis, J. C; Warren, 
A. C; Chakravarti, A.; Antonarakis, S. E. : A genetic link- 
age map of 27 markers on human chromosome 21. Ge- 
nomics 9: 407- 419, 1991. ; and 

[9106] Gehnrich, S. C.; Gekakis, N.; Sul, H. S. : Liver (B- type) 



phosphofructokinase mRNA: cloning, structure, and ex- 
pression. J. Biol. Chem. 263: 11755- 11759, 1988. 

[9107] Further studies establishing the function and utilities of 
PFKL are found in John Hopkins OMIM database record ID 
171860, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Profilin 2 (PFN2, Ac- 
cession NP_002619.1) is another GAM63 target gene, 
herein designated TARGET GENE. PFN2 BINDING SITE1 and 
PFN2 BINDING SITE2 are target binding sites found in un- 
translated regions of multiple transcripts of mRNA en- 
coded by PFN2, corresponding to target binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PFN2 BINDING SITE1 and PFN2 
BINDING SITE2, designated SEQ ID:1957 and SEQ ID:15687 
respectively, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9108] Another function of GAM63 is therefore inhibition of Pro- 
filin 2 (PFN2, Accession NP_002619.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PFN2. 

[9109] phosphorylase kinase, gamma 2 (testis) (PHKG2, Acces- 



sion NP_000285.1) is another GAM63 target gene, herein 
designated TARGET GENE. PHKG2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PHKG2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PHKG2 BINDING SITE, designated 
SEQ ID:7564, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9110] Another function of GAM63 is therefore inhibition of 

Phosphorylase kinase, gamma 2 (testis) (PHKG2, Acces- 
sion NP_000285.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PHKG2. 

[9111] phosphatidylinositol-4-phosphate 5-kinase, type ii, beta 
(PIP5K2B, Accession NP_003550.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. PIP5K2B BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
PIP5K2B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PIP5K2B BINDING SITE, designated 



SEQ ID: 16136, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9112] Another function of GAM63 is therefore inhibition of 

Phosphatidylinositol-4-phosphate 5-kinase, type ii, beta 
(PIP5K2B, Accession NP_003550.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PIP5K2B. 

[9113] pieckstrin (PLEK, Accession NP_002655.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
PLEK BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by PLEK, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PLEK BINDING SITE, designated SEQ ID:11928, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[9114] Another function of GAM63 is therefore inhibition of 

Pieckstrin (PLEK, Accession NP_002655.1), a gene which is 
the major protein kinase c substrate of platelets. Accord- 
ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PLEK. 



[9115] The function of PLEK has been established by previous 
studies. In platelets, agonists that stimulate phospho- 
inositide turnover cause the rapid phosphorylation of a 
protein of apparent relative molecular mass 40,000- 
47,000, called P47, by protein kinase C. Tyers et al. 
(1988) isolated human P47 clones by immunologic 
screening of a lambda- gtll cDNA library from a promye- 
locyte leukemia cell line. A 1,050 basepair open reading 
frame that could encode the protein in question was con- 
firmed by comparison with peptide sequences from 
platelet P47 and by expression of the putative P47 in E. 
coli and in vitro. The P47 sequence appeared to have been 
conserved throughout vertebrate evolution and was not 
similar to any other known sequence, including lipocortin 
(OMIM Ref. No. 151690). Based on its specific expression 
in platelets and various differentiated white blood cells, 
Tyers et al. (1988) proposed the name pleckstrin for 
platelet and leukocyte C kinase substrate and for the KSTR 
string of amino acids in the sequence KFARKSTRRSIR, the 
probable phosphorylation site. Tyers et al. (1989) re- 
ported the pleckstrin sequence. They deduced a molecular 
weight of 40,087. By differential display comparison of 
murine epidermal promotion- sensitive and - resistant 



cell lines after exposure to a tumor promoter, phorbol es- 
ter TPA, Cmarik et al. (2000) observed preferential ex- 
pression in promotion- resistant cells of a cDNA encoding 
Plek. Northern blot analysis detected a 3.6- kb Plek tran- 
script in mouse heart, lung, and spleen. Mouse Plek 
shares 91% amino acid identity with human PLEK. Using an 
interspecific backcross panel, Cmarik et al. (2000) 
mapped the mouse Plek gene to the proximal part of 
chromosome 11 in a region showing homology of synteny 
to human 2p, where they stated the PLEK gene has been 
mapped. 

[9116] 

[ 911? ] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 9118 ] Cmarik, J. L.; Hegamyer, G.; Gerrard, B.; Dean, M.; Col- 
burn, N. H. : cDNA cloning and mapping of mouse pleck- 
strin (Plek), a gene upregulated in transformation- resis- 
tant cells. Genomics 66: 204- 212, 2000. ; and 

[9119] TyerSj m.; Haslam, R. J.; Rachubinski, R. A.; Harley, C. B. : 
Molecular analysis of pleckstrin: the major protein kinase 
C substrate of platelets. J. Cell. Biochem. 40: 133- 145, 
1989. 



[9120] Further studies establishing the function and utilities of 
PLEK are found in John Hopkins OMIM database record ID 
173570, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Proteolipid protein 1 
(pelizaeus-merzbacher disease, spastic paraplegia 2, un- 
complicated) (PLP1, Accession NP_000524.2) is another 
GAM63 target gene, herein designated TARGET GENE. 
PLP1 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by PLP1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PLP1 BINDING SITE, designated SEQ ID:11746, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[9121] Another function of GAM63 is therefore inhibition of Pro- 
teolipid protein 1 (pelizaeus-merzbacher disease, spastic 
paraplegia 2, uncomplicated) (PLP1, Accession 
NP_000524.2) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PLP1. 

[9 122 ] Peanut-like 1 (drosophila) (PNUTL1, Accession 

NP_002679.2) is another GAM63 target gene, herein des- 



ignated TARGET GENE. PNUTL1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PNUTL1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PNUTL1 BINDING SITE, desig- 
nated SEQ ID:3567, to the nucleotide sequence of GAM63 
RNA, herein designated GAM RNA, also designated SEQ 
ID:348. 

[9123] Another function of GAM63 is therefore inhibition of 
Peanut-like 1 (drosophila) (PNUTL1, Accession 
NP.002679.2) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PNUTL1. 

[9124] pQFlB (Accession NP.079197.2) is another GAM63 target 
gene, herein designated TARGET GENE. POF1B BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by POF1B, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of POF1B BIND- 
ING SITE, designated SEQ ID:8710, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 



designated SEQ ID:348. 

[9125] Another function of GAM63 is therefore inhibition of 

POF1B (Accession NP.079197.2) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with POF1B. 

[9126] Protein phosphatase lb (formerly 2c), magnesium-depen- 
dent, beta isoform (PPM1B, Accession NP_002697.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. PPM1B BINDING SITE is a target binding site found 
in the 5 X untranslated region of multiple transcripts of 
mRNA encoded by PPM IB, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PPM1B BINDING SITE, 
designated SEQ ID: 1077, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[9127] Another function of GAM63 is therefore inhibition of Pro- 
tein phosphatase lb (formerly 2c), magnesium-depen- 
dent, beta isoform (PPM1B, Accession NP_002697.1) . Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PPM1B. 



[9128] Protein phosphatase lb (formerly 2c), magnesium-depen- 
dent, beta isoform (PPM1B, Accession NP_808907.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. PPM1B BINDING SITE is a target binding site found 
in the 5 X untranslated region of multiple transcripts of 
mRNA encoded by PPM IB, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PPM1B BINDING SITE, 
designated SEQ ID: 1077, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[9129] Another function of GAM63 is therefore inhibition of Pro- 
tein phosphatase lb (formerly 2c), magnesium-depen- 
dent, beta isoform (PPM1B, Accession NP_808907.1) . Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PPM1B. 

[9130] Palmitoyl-protein thioesterase 2 (PPT2, Accession 

NP_620312.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. PPT2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by PPT2, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PPT2 
BINDING SITE, designated SEQ ID:3705, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9131] Another function of GAM63 is therefore inhibition of 
Palmitoyl-protein thioesterase 2 (PPT2, Accession 
NP_620312.1), a gene which is a palmitoyl- protein 
thioesterase 2 which possesses a different substrate 
specificity than PPT1. Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PPT2. 

[9132] The function of PPT2 has been established by previous 

studies. Palmitoyl- protein thioesterase- 1 (PPT1; 600722) 
is a lysosomal hydrolase that removes long- chain fatty 
acyl groups from modified cysteine residues in proteins. 
Mutations in PPT1 have been found to cause the infantile 
form of neuronal ceroid lipofuscinosis (INCL; 256730). By 
searching sequence databases for homologs of PPT1, Soy- 
ombo and Hofmann (1997) identified cDNAs encoding 
PPT2. The deduced PPT2 protein contains 302 amino 
acids, including a 27- amino acid leader peptide, a se- 



quence motif characteristic of many thioesterases and li- 
pases, and 5 potential N- linked glycosylation sites. PPT2 
shares 18% amino acid identity with PPT1. Northern blot 
analysis detected a predominant 2.0- kb PPT2 transcript 
in the human tissues examined, with the highest expres- 
sion in skeletal muscle; variable amounts of 2.8- and 7.0- 
kb transcripts were also observed. Immunoblot analysis of 
recombinant PPT2 expressed in mammalian cells showed 
6 PPT2 proteins ranging in size from 31 to 42 kD. Treat- 
ment that removes asparagine- linked oligosaccharides 
resulted in a single major protein of 31 kD and a minor 
protein of 33 kD. The authors demonstrated that recom- 
binant PPT2, like PPT1, possesses thioesterase activity and 
localizes to the lysosome. Since PPT2 could not substitute 
for PPT1 in correcting the metabolic defect in INCL cells 
and was unable to remove palmitate groups from palmi- 
toylated proteins that are routinely used as substrates for 
PPT1, Soyombo and Hofmann (1997) suggested that PPT2 
possesses a different substrate specificity than PPT1. 
[9133] Animal model experiments lend further support to the 
function of PPT2. Gupta et al. (2001) engineered disrup- 
tions in the Pptl and Ppt2 genes to create knockout mice 
that were deficient in either enzyme. Both lines of mice 



were viable and fertile; however, both lines developed 
spasticity (a 'clasping' phenotype) at a median age of 21 
weeks and 29 weeks, respectively. Motor abnormalities 
progressed in the Pptl knockout mice, leading to death by 
10 months of age. In contrast, most Ppt2 mice were alive 
at 12 months. Myoclonic jerking and seizures were promi- 
nent in the Pptl mice. Autofluorescent storage material 
was striking throughout the brains of both strains of mice. 
Neuronal loss and apoptosis were particularly prominent 
in Pptl- deficient brains. These studies provided a mouse 
model for infantile neuronal ceroid lipofuscinosis and fur- 
ther suggested that PPT2 serves a role in the brain that is 
not carried out by PPTl. 

t 9134 ] It is appreciated that the abovementioned animal model 
for PPT2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[9135] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9136] Gupta, P.; Soyombo, A. A.; Atashband, A.; Wisniewski, K. 
E.; Shelton, J. M.; Richardson, J. A.; Hammer, R. E.; Hof- 
mann, S. L. : Disruption of PPTl or PPT2 causes neuronal 



ceroid lipofuscinosis in knockout mice. Proc. Nat. Acad. 
Sci. 98: 13566- 13571, 2001. ; and 

[9137] Soyombo, A. A.; Hofmann, S. L. : Molecular cloning and 
expression of palmitoyl- protein thioesterase 2 (PPT2), a 
homolog of lysosomal palmitoyl- protein thioesterase 
with a distinct subs. 

[9138] Further studies establishing the function and utilities of 
PPT2 are found in John Hopkins OMIM database record ID 
603298, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Palmitoyl-protein 
thioesterase 2 (PPT2, Accession NP_005 146.3) is another 
GAM63 target gene, herein designated TARGET GENE. 
PPT2 BINDING SITE is a target binding site found in the 5 X 
untranslated region of multiple transcripts of mRNA en- 
coded by PPT2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PPT2 BINDING SITE, designated 
SEQ ID:3705, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9139] Another function of GAM63 is therefore inhibition of 
Palmitoyl-protein thioesterase 2 (PPT2, Accession 
NP_005 146.3), a gene which is a palmitoyl- protein 



thioesterase 2 which possesses a different substrate 
specificity than PPT1. Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PPT2. 
[9140] The function of PPT2 has been established by previous 

studies. Palmitoyl- protein thioesterase- 1 (PPT1; 600722) 
is a lysosomal hydrolase that removes long- chain fatty 
acyl groups from modified cysteine residues in proteins. 
Mutations in PPT1 have been found to cause the infantile 
form of neuronal ceroid lipofuscinosis (INCL; 256730). By 
searching sequence databases for homologs of PPT1, Soy- 
ombo and Hofmann (1997) identified cDNAs encoding 
PPT2. The deduced PPT2 protein contains 302 amino 
acids, including a 27- amino acid leader peptide, a se- 
quence motif characteristic of many thioesterases and li- 
pases, and 5 potential N- linked glycosylation sites. PPT2 
shares 18% amino acid identity with PPT1. Northern blot 
analysis detected a predominant 2.0- kb PPT2 transcript 
in the human tissues examined, with the highest expres- 
sion in skeletal muscle; variable amounts of 2.8- and 7.0- 
kb transcripts were also observed. Immunoblot analysis of 
recombinant PPT2 expressed in mammalian cells showed 
6 PPT2 proteins ranging in size from 31 to 42 kD. Treat- 



ment that removes asparagine- linked oligosaccharides 
resulted in a single major protein of 31 kD and a minor 
protein of 33 kD. The authors demonstrated that recom- 
binant PPT2, like PPT1, possesses thioesterase activity and 
localizes to the lysosome. Since PPT2 could not substitute 
for PPT1 in correcting the metabolic defect in INCL cells 
and was unable to remove palmitate groups from palmi- 
toylated proteins that are routinely used as substrates for 
PPT1, Soyombo and Hofmann (1997) suggested that PPT2 
possesses a different substrate specificity than PPT1. 
[9141] Animal model experiments lend further support to the 
function of PPT2. Gupta et al. (2001) engineered disrup- 
tions in the Pptl and Ppt2 genes to create knockout mice 
that were deficient in either enzyme. Both lines of mice 
were viable and fertile; however, both lines developed 
spasticity (a 'clasping' phenotype) at a median age of 21 
weeks and 29 weeks, respectively. Motor abnormalities 
progressed in the Pptl knockout mice, leading to death by 
10 months of age. In contrast, most Ppt2 mice were alive 
at 12 months. Myoclonic jerking and seizures were promi- 
nent in the Pptl mice. Autofluorescent storage material 
was striking throughout the brains of both strains of mice. 
Neuronal loss and apoptosis were particularly prominent 



in Pptl- deficient brains. These studies provided a mouse 
model for infantile neuronal ceroid lipofuscinosis and fur- 
ther suggested that PPT2 serves a role in the brain that is 
not carried out by PPTl. 

t 9142 ] It is appreciated that the abovementioned animal model 
for PPT2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[9143] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 9144 ] Gupta, P.; Soyombo, A. A.; Atashband, A.; Wisniewski, K. 
E.; Shelton, J. M.; Richardson, J. A.; Hammer, R. E.; Hof- 
mann, S. L. : Disruption of PPTl or PPT2 causes neuronal 
ceroid lipofuscinosis in knockout mice. Proc. Nat. Acad. 
Sci. 98: 13566- 13571, 2001. ; and 

[9145] Soyombo, A. A.; Hofmann, S. L. : Molecular cloning and 
expression of palmitoyl- protein thioesterase 2 (PPT2), a 
homolog of lysosomal palmitoyl- protein thioesterase 
with a distinct subs. 

[9146] Further studies establishing the function and utilities of 
PPT2 are found in John Hopkins OMIM database record ID 
603298, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Prolactin receptor 
(PRLR, Accession NP_000940.1) is another GAM63 target 
gene, herein designated TARGET GENE. PRLR BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by PRLR, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PRLR BINDING 
SITE, designated SEQ ID:2391, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[9147] Another function of GAM63 is therefore inhibition of Pro- 
lactin receptor (PRLR, Accession NP_000940.1), a gene 
which is a receptor for the anterior pituitary hormone pro- 
lactin, and therefore may be associated with Tumors. Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of Tumors, and of other diseases and clini- 
cal conditions associated with PRLR. 

[9148] The function of PRLR has been established by previous 

studies. Owerbach et al. (1981) did Southern blot analyses 
of DNA from human- mouse cell hybrids to show that the 
prolactin gene is located on chromosome 6 (Owerbach et 
al., 1981). It bears homology to the genes for growth hor- 



mone (OMIM Ref. No. 139250) and chorionic so- 
matomammotropin (OMIM Ref. No. 150200), which are on 
chromosome 17, but not as close homology as these two 
bear to each other (Cooke et al., 1981). Only 16% se- 
quence homology of the growth hormone and prolactin 
gene has been found (Shome and Parlow, 1977). The re- 
gional assignment of prolactin is of interest because of 
possible association between prolactin- secreting adeno- 
mas and specific HLA alleles (Farid et al., 1980). Larrea et 
al. (1987) presented the results of family studies suggest- 
ing that there is a familial factor determining the occur- 
rence of the 'big- big' form as the predominant im- 
munoreactive PRL species in blood. By somatic cell hy- 
bridization, Taggart et al. (1987) narrowed the assignment 
of the PRL gene to 6pter- p21.1. Evans et al. (1988, 1989) 
mapped the prolactin gene in a series of overlapping 
deletions of chromosome 6 produced by gamma- irradia- 
tion of a human lymphoblastoid cell line followed by se- 
lection for HLA antigen- loss mutants As pointed out by 
DiMattia (1998), the PRL gene possesses alternative tis- 
sue- specific promoters that are located 5,563 basepairs 
apart. The 5- prime promoter is specific for expression of 
prolactin in the decidualized human endometrium and in 



lymphoblastoid cells such as the human cell line IM- 9- 
P3; the downstream promoter is specific for expression in 
the pituitary lactotrope and is under the control of the 
POU- homeodomain transcription factor PIT1 (OMIM Ref. 
No. 173110). Transcriptional control of the nonpituitary 
start site is linked to the differentiation of the endometrial 
stromal cell into the decidual cell during the secretory 
phase of the ovulatory cycle (DiMattia et al., 1990, 
Gellersen et al., 1994). By deletion analysis of the human 
PRL promoter in endometrial stromal cells decidualized in 
vitro, Watanabe et al. (2001) demonstrated a 536- bp en- 
hancer located between nucleotides - 2040 and - 1505 in 
the 5- prime- flanking region. DNase I footprint analysis 
of decidualized endometrial stromal cells revealed 3 pro- 
tected regions, FP1- FP3. Transfection of overlapping 
100- bp fragments of the 536- bp enhancer indicated 
that FP1 and FP3 each conferred enhancer activity. Gel 
shift assays indicated that both FP1 and FP3 bind API 
(OMIM Ref. No. 165160), and that JUND (OMIM Ref. No. 
165162) and FOSL2 (OMIM Ref. No. 601575) are compo- 
nents of the API complex in decidual fibroblasts. Muta- 
tion of the API binding site in either FP1 or FP3 decreased 
enhancer activity by approximately 50%, while mutation of 



both sites almost completely abolished activity 

[9149] 

[9150] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9 1 51] Watanabe, K.; Kessler, C. A.; Bachurski, C. J.; Kanda, Y.; 
Richardson, B. D.; Stanek, J.; Handwerger, S.; Brar, A. K. : 
Identification of a decidua- specific enhancer on the hu- 
man prolactin gene with two critical activator protein 1 
(AP- 1) binding sites. Molec. Endocr. 15: 638- 653, 2001. 
; and 

[9152] DiMattia, G. E.; Gellersen, B.; Duckworth, M. L; Friesen, H. 
G. : Human prolactin gene expression: the use of an alter- 
native noncoding exon in decidua and the IM- 9- P3 lym- 
phoblast cell. 

[9153] Further studies establishing the function and utilities of 
PRLR are found in John Hopkins OMIM database record ID 
176761, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.PRO0159 (Accession 
NP_054837.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. PRO0159 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by PRO0159, corresponding to a target binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PRO0159 BINDING SITE, des- 
ignated SEQ ID: 17869, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[9154] Another function of GAM63 is therefore inhibition of 

PRO0159 (Accession NP_054837.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0159. 

[9 1 55] PRO0456 (Accession NP.054846.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. PRO0456 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by PRO0456, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO0456 BINDING SITE, designated SEQ ID:7771, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[9156] Another function of GAM63 is therefore inhibition of 

PRO0456 (Accession NP_054846.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with PRO0456. 

[9157] Protein c receptor, endothelial (epcr) (PROCR, Accession 
NP_006395.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. PROCR BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PROCR, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PROCR BINDING SITE, designated 
SEQ ID:20145, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9158] Another function of GAM63 is therefore inhibition of Pro- 
tein c receptor, endothelial (epcr) (PROCR, Accession 
NP_006395.1), a gene which binds protein C in a calcium- 
dependent manner, and therefore may be associated with 
Venous thromboembolism and myocardial infarction. Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of Venous thromboembolism and myocar- 
dial infarction, and of other diseases and clinical condi- 
tions associated with PROCR. 

[9159] The function of PROCR has been established by previous 
studies. Protein C (OMIM Ref. No. 176860), a vitamin K- 
dependent serine protease zymogen, plays a major role in 



blood coagulation and may also prevent the lethal effects 
of gram- negative sepsis. Deficiency of protein C leads to 
life- threatening thrombophilia. Protein C is activated 
when thrombin (F2; 176930), the terminal enzyme of the 
coagulation system, binds to an endothelial cell surface 
protein, thrombomodulin (THBD; 188040). Using im- 
munohistochemical analysis, Ye et al. (1999) demon- 
strated that EPCR is expressed strongly in the endothelial 
cells of arteries and veins in heart and lung, less intensely 
in capillaries in the lung and skin, and not at all in the en- 
dothelium of small vessels of the liver and kidney. Im- 
munoblot analysis showed that EPCR is expressed as a 
49- kD protein that is reduced to the predicted 25 kD by 
deglycosylation. Antibodies to EPCR could inhibit binding 
of protein C and APC to cultured endothelial cells and in- 
hibited the activation of protein C. Simmonds and Lane 
(1999) pointed out that THBD is uniformly expressed on 
endothelial cells, significantly reducing its effective con- 
centration on large vessels, whereas EPCR, with its high 
affinity for protein C, is preferentially expressed on large 
vessels. Riewald et al. (2002) demonstrated that activated 
protein C (OMIM Ref. No. 176860) uses the endothelial 
cell protein C receptor (EPCR) as a coreceptor for cleavage 



of protease- activated receptor 1 (PARI; 187930) on en- 
dothelial cells. Gene profiling demonstrated that PARI 
signaling could account for all activated protein C- in- 
duced protective genes, including the immunomodulatory 
monocyte chemoattractant protein- 1 (MCP1; 158105), 
which was selectively induced by activation of PARI, but 
not PAR2 (OMIM Ref. No. 600933). Thus, Riewald et al. 
(2002) concluded that the prototypical thrombin receptor 
is the target for EPCR- dependent APC signaling, suggest- 
ing a role for this receptor cascade in protection from 
sepsis. 

[9160] 

[9161] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9162] Riewald, M.; Petrovan, R. J.; Donner, A.; Mueller, B. M.; Ruf, 
W. : Activation of endothelial cell protease activated re- 
ceptor 1 by the protein C pathway. Science 296: 1880- 
1882, 2002. ; and 

t 9163 ] Simmonds, R. E.; Lane, D. A. : Structural and functional 

implications of the intron/exon organization of the human 
endothelial cell protein C/activated protein C receptor 
(EPCR) gene: c. 



[9164] Further studies establishing the function and utilities of 
PROCR are found in John Hopkins OMIM database record 
ID 600646, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Pregnancy 
specific beta-l-glycoprotein 7 (PSG7, Accession 
NP_002774.1) is another GAM 6 3 target gene, herein des- 
ignated TARGET GENE. PSG7 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PSG7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PSG7 BINDING SITE, designated 
SEQ ID: 14910, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9165] Another function of GAM63 is therefore inhibition of 

Pregnancy specific beta-l-glycoprotein 7 (PSG7, Acces- 
sion NP_002774.1), a gene which function still unknown. 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PSG7. 

[9166] The function of PSG7 has been established by previous 
studies. The human pregnancy- specific glycoproteins 
(PSGs) are a group of molecules that are mainly produced 



by the placental syncytiotrophoblasts during pregnancy. 
PSGs comprise a subgroup of the carcinoembryonic anti- 
gen (CEA) family, which belongs to the immunoglobulin 
superfamily. See PSG3 (OMIM Ref. No. 176392) for addi- 
tional information about PSGs. Teglund et al. (1994) found 
that the PSG7 gene contains 6 exons. Studies by several 
groups resulted in the mapping of the CEA gene family to 
19ql3.1- ql3.2 (Thompson et al., 1990; Thompson et al., 
1992; Tynan et al., 1992; Trask et al., 1993). The PSG 
subgroup is located telomeric of the CEA subgroup, and 
together they span approximately 1.1 to 1.2 Mb (Brandriff 
et al., 1992; Tynan et al., 1992). Using a high- resolution 
restriction fragment fingerprinting technique, Olsen et al. 
(1994) assembled 256 cosmids spanning the PSG region 
on 19ql3.2 into a single 700- kb contig. FISH to sperm 
pronuclei and cosmid walking experiments indicated that 
this PSG contig is telomeric of CGM8 at the telomeric end 
of the CEA subgroup gene cluster. Detailed restriction 
mapping and hybridization with gene- specific probes in- 
dicated that the order of the 11 PSG genes in the contig is 
cen- - PSG 3- - PSG 8 (OMIM Ref. No. 176397)- - PSG 12 
(PSG10; 176399)- - PSG1 (OMIM Ref. No. 176390)- - 
PSG6 (OMIM Ref. No. 176395)- - PSG 7- - PSG 13 (PSG11; 



176401)- - PSG2 (OMIM Ref. No. 176391)- - PSG5 (OMIM 
Ref. No. 176394)- - PSG4 (OMIM Ref. No. 176393)- - 
PSG11 (PSG9; 176398)- - tel. The PSG genes are tandemly 
oriented in a 5- prime to 3- prime direction from telom- 
ere to centromere. The CEA subgroup gene CGM11 is lo- 
cated at the telomeric end of the PSG gene cluster, and 6 
genes belonging to a third CEA family subgroup, namely 
CGM13 through CGM18 (later OMIM Ref. No. 109770), are 
interspersed among the PSG genes. Nomenclature: Beau- 
chemin et al. (1999) provided a revised nomenclature for 
the CEA gene family. Based on this nomenclature, the CEA 
family is composed of the PSG subfamily, the CEACAM 
subfamily (see OMIM Ref. No. 109770), and the CEACAM 
pseudogene (CEACAMP) subfamily (see OMIM Ref. No. 
109770). PSG11, PSG12, and PSG 13 were renamed PSG 9, 
PSG 10, and PSG 11, respectively. 

[9167] 

[9168] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9169] Beauchemin, N.; Draber, P.; Dveksler, G.; Gold, P.; Gray- 
Owen, S.; Grunert, F.; Hammarstrom, S.; Holmes, K. V.; 
Karlsson, A.; Kuroki, M.; Lin, S.- H.; Lucka, L; and 13 oth- 



ers : Redefined nomenclature for members of the carci- 
noembryonic antigen family. Exp. Cell Res. 252: 243- 
249, 1999. ; and 
P 1 ™] Brandriff, B. F.; Gordon, L. A.; Tynan, K. T.; Olsen, A. S.; 
Mohrenweiser, H. W.; Fertitta, A.; Carrano, A. V.; Trask, B. 
J. : Order and genomic distances among members of the 
carcinoem. 

[9171] Further studies establishing the function and utilities of 
PSG7 are found in John Hopkins OMIM database record ID 
176396, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Proteasome 
(prosome, macropain) 26s subunit, atpase, 3 (PSMC3, Ac- 
cession NP_002795.2) is another GAM63 target gene, 
herein designated TARGET GENE. PSMC3 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by PSMC3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PSMC3 BINDING 
SITE, designated SEQ ID: 16328, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9172] Another function of GAM63 is therefore inhibition of Pro- 



teasome (prosome, macropain) 26s subunit, atpase, 3 
(PSMC3, Accession NP.002795.2), a gene which is the AT- 
Pase subunit of the 26S proteasome (prosome macropain). 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PSMC3. 
[9173] The function of PSMC3 has been established by previous 
studies. The human immunodeficiency virus- 1 (HIV- 1) 
protein Tat is a potent activator of virus gene expression 
and replication. Nelbock et al. (1990) used biotinylated 
Tat as a probe to screen a lambda- gtll fusion protein li- 
brary, thereby cloning a cDNA encoding a protein that in- 
teracts with Tat. Expression of this protein, designated 
Tat- binding protein- 1, was observed in a variety of cell 
lines, with expression being highest in human cells. TBP1 
was localized predominantly in the nucleus, which is con- 
sistent with the nuclear localization of Tat. In cotransfec- 
tion experiments, expression of TBP1 was able to sup- 
press Tat- mediated transactivation specifically. Nelbock 
et al. (1990) recommended their strategy for direct identi- 
fication and cloning of genes encoding proteins that asso- 
ciate with other proteins to modulate their activity in a 
positive or negative fashion. Ohana et al. (1993) sug- 



gested that TBP1 is involved in Tat- mediated transcrip- 
tional activation. Ubiquitinated proteins are degraded by a 
26S ATP- dependent protease. The protease is composed 
of a 20S catalytic proteasome and 2 PA700 regulatory 
modules (see OMIM Ref. No. PSMC1; 602706). DeMartino 
et al. (1996) identified a protein complex that enhances 
PA700 activation of the proteasome. They found that 2 
proteins, p42 (PSMC6; 602708) and p50 (PSMC3), are 
components of both this complex and PA700. By protein 
sequence analysis, DeMartino et al. (1996) determined 
that p50 and TBP1 are identical. 

[9174] 

[9175] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 9176 ] Ohana, B.; Moore, P. A.; Ruben, S. M.; Southgate, C. D.; 

Green, M. R.; Rosen, C. A. : The type 1 human immunode- 
ficiency virus Tat binding protein is a transcriptional acti- 
vator belonging to an additional family of evolutionarily 
conserved genes. Proc. Nat. Acad. Sci. 90: 138- 142, 
1993. ; and 

[9177] DeMartino, G. N.; Proske, R. J.; Moomaw, C. R.; Strong, A. 
A.; Song, X.; Hisamatsu, H.; Tanaka, K.; Slaughter, C. A. : 



Identification, purification, and characterization of a 
PA700- depen. 

[9178] Further studies establishing the function and utilities of 
PSMC3 are found in John Hopkins OMIM database record 
ID 186852, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Phosphatidylserine synthase 1 (PTDSS1, Accession 
NP_055569.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. PTDSS1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PTDSS1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PTDSS1 BINDING SITE, desig- 
nated SEQ ID: 12 178, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[9179] Another function of GAM63 is therefore inhibition of 
Phosphatidylserine synthase 1 (PTDSS1, Accession 
NP_055569.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PTDSS1. 

[9180] phosphatase and tensin homolog (mutated in multiple ad- 



vanced cancers 1) (PTEN, Accession NP_000305.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. PTEN BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by PTEN, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PTEN BINDING SITE, designated SEQ ID:6023, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 
[9181] Another function of GAM63 is therefore inhibition of 

Phosphatase and tensin homolog (mutated in multiple ad- 
vanced cancers 1) (PTEN, Accession NP_000305.1) . Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PTEN. 

[9182] Rablb, member ras oncogene family (RAB1B, Accession 
NP_112243.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. RAB1B BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RAB1B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of RAB1B BINDING SITE, designated 
SEQ ID:5292, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9183] Another function of GAM63 is therefore inhibition of 

Rablb, member ras oncogene family (RAB1B, Accession 
NP_112243.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB1B. 

[9 1 84] Rab interacting factor (RABIF, Accession NP_002862.2) is 
another GAM63 target gene, herein designated TARGET 
GENE. RABIF BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by RABIF, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RABIF BINDING SITE, designated SEQ ID:10935, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[9185] Another function of GAM63 is therefore inhibition of Rab 
interacting factor (RABIF, Accession NP_002862.2), a gene 
which is involved in the regulation of intracellular vesicu- 
lar transport. Accordingly, utilities of GAM63 include di- 
agnosis, prevention and treatment of diseases and clinical 



conditions associated with RABIF. 
[9186] The function of RABIF has been established by previous 
studies. The Sec4/Rab- related small GTP- binding pro- 
teins are involved in the regulation of intracellular vesicu- 
lar transport. Mss4 stimulates GTP- GDP exchange in Sec4 
and Rab and binds to a subset of genetically related Rab 
proteins. Yu and Schreiber (1995) cloned a human MSS4 
cDNA. The gene encodes a 123- amino acid polypeptide 
that requires zinc for stability. Muller- Pillasch et al. 
(1997) showed by Northern blot analysis that MSS4 is ex- 
pressed as 3 differently sized mRNAs, probably due to al- 
ternative polyadenylation signals. The transcripts are 
present at barely detectable levels in healthy pancreas, 
but at much higher levels in pancreatic and other cancer 
tissues. Muller- Pillasch et al. (1997) used fluorescence in 
situ hybridization to map the MSS4 gene to human chro- 
mosome lq32- q41. 

[9187] 

[9188] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9189] Muller- Pillasch, F.; Zimmerhackl, F.; Lacher, U.; Schultz, 
N.; Hameister, H.; Varga, G.; Friess, H.; Buchler, M.; Adler, 



C; Gress, T. M. : Cloning of novel transcripts of the hu- 
man guanine- nucleotide- exchange factor Mss4: in situ 
chromosomal mapping and expression in pancreatic can- 
cer. Genomics 46: 389- 396, 1997. ; and 
[9190] Yu, H.; Schreiber, S. L. : Cloning, Zn(2+) binding, and 

structural characterization of the guanine nucleotide ex- 
change factor human Mss4. Biochemistry 34: 9103- 9110, 
1995. 

[9191] Further studies establishing the function and utilities of 

RABIF are found in John Hopkins OMIM database record ID 
603417, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Retinoic acid in- 
duced 14 (RAI14, Accession NP_056392.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
RAI14 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by RAI14, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RAI14 BINDING SITE, designated SEQ ID:2934, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 



[9192] Another function of GAM63 is therefore inhibition of 

Retinoic acid induced 14 (RAI14, Accession NP.056392.1), 
a gene which is required for protein transport from the er 
to the golgi complex. Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RAI14. 

[9193] The function of RAI14 has been established by previous 
studies. Nagase et al. (2000) isolated a cDNA encoding 
RAI14, which they called KIAA1334, from a size- fraction- 
ated fetal brain cDNA library. Kutty et al. (2001) charac- 
terized the RAI14 gene, which they called NORPEG, from 
human retinal pigment epithelial cells (ARPE- 19), in 
which its expression is induced by all- trans- retinoic 
acid. The predicted human and mouse proteins contain 
980 and 979 amino acids, respectively, and share 84% se- 
quence identity. Human RAI14 has a predicted molecular 
mass of 110 kD, a pi of 5.83, 6 potential N- glycosylation 
sites, several ankyrin repeats, and several coiled- coil he- 
lical domains. Northern blot analysis of human tissues de- 
tected expression of 2 transcripts of approximately 5 and 
3 kb. Like the ARPE- 19 cells, placenta showed an intense 
signal at 5 kb and a weak signal at 3 kb; the reverse was 
observed in testis, with an intense signal at 3 kb and a 



weak signal at 5 kb. RAI14 was also highly expressed in 
several human cancer cell lines. Expression studies 
showed that RAI14 localizes to the cytoplasm. Confocal 
microscopic analysis in ARPE- 19 cells showed threadlike 
projections in the cytoplasm reminiscent of the cytoskele- 
ton. The expression of Rail4 was detected in mouse em- 
bryo at embryonic day 9.5 by in situ hybridization, and 
the expression appeared to be developmental^ regulated. 
In adult mouse, the highest level of expression was de- 
tected in the seminiferous tubules of testis. 

[9194] 

[9195] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9 1 96] Kutty, R. K.; Kutty, C; Samuel, W.; Duncan, T.; Bridges, C. 
C; El- Sherbeeny, A.; Nagineni, C. N.; Smith, S. B.; Wig- 
gert, B. : Molecular characterization and developmental 
expression of NORPEG, a novel gene induced by retinoic 
acid. J. Biol. Chem. 276: 2831- 2840, 2001. ; and 

[9197] Nagase, T.; Kikuno, R.; Ishikawa, K.; Hirosawa, M.; Ohara, 
O. : Prediction of the coding sequences of unidentified 
human genes. XVI. The complete sequences of 150 new 
cDNA clones from. 



[9198] Further studies establishing the function and utilities of 

RAI14 are found in John Hopkins OMIM database record ID 
606586, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. RDHL (Accession 
NP_005762.2) is another GAM63 target gene, herein des- 
ignated TARGET GENE. RDHL BINDING SITE1 and RDHL 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by RDHL, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RDHL 
BINDING SITE1 and RDHL BINDING SITE2, designated SEQ 
ID:19957 and SEQ ID:5428 respectively, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9199] Another function of GAM63 is therefore inhibition of RDHL 
(Accession NP_005762.2) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RDHL. 

[9200] Regenerating islet-derived-like, pancreatic stone protein- 
like, pancreatic thread protein-like (rat) (REGL, Accession 
NP_006499.1) is another GAM 6 3 target gene, herein des- 
ignated TARGET GENE. REGL BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by REGL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of REGL BINDING SITE, designated 
SEQ ID:7886, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9201] Another function of GAM63 is therefore inhibition of Re- 
generating islet-derived-like, pancreatic stone protein- 
like, pancreatic thread protein-like (rat) (REGL, Accession 
NP_006499.1), a gene which is a member of REG family 
with unknown function. Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with REGL. 

[9202] The function of REGL has been established by previous 
studies. The REG1A (OMIM Ref. No. 167770) and REG IB 
genes belong to the type I subclass of the REG family of 
genes, each of which encodes a 166- amino acid protein. 
Moriizumi et al. (1994) and Gharib et al. (1993) mapped 
the REG1A and REG IB genes to 2pl2. Miyashita et al. 
(1995) demonstrated that 4 REG family genes are 
tandemly ordered in a 95- kb DNA region of 2pl2. From 
analysis of YAC clones containing the 4 genes using 2- 



color fluorescence in situ hybridization, they demon- 
strated the following order: 2cen- - PAP- - RS- - REG1A- 
- REG IB- - ptel. (RS, so designated for REG- related se- 
quence, shows a high degree of homology to the REG1 
genes but has an in- frame stop codon in the protein cod- 
ing region.) 

[9203] 

[9204] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9205] Miyashita, H.; Nakagawara, K.; Mori, M.; Narushima, Y.; 
Noguchi, N.; Moriizumi, S.; Takasawa, S.; Yonekura, H.; 
Takeuchi, T.; Okamoto, H. : Human REG family genes are 
tandemly ordered in a 95- kilobase region of chromo- 
some 2pl2. FEBS Lett. 377: 429- 433, 1995. ; and 

[9206] Moriizumi, S.; Watanabe, T.; Unno, M.; Nakagawara, K.; 

Suzuki, Y.; Miyashita, H.; Yonekura, H.; Okamoto, H. : Iso- 
lation, structural determination and expression of a novel 
reg gene, hum. 

[9207] Further studies establishing the function and utilities of 
REGLare found in John Hopkins OMIM database record ID 
167771, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Regulatory factor x, 



1 (influences hla class ii expression) (RFX1, Accession 
NP_002909.2) is another GAM 6 3 target gene, herein des- 
ignated TARGET GENE. RFX1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by RFX1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RFX1 BINDING SITE, designated 
SEQ ID:8417, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9208] Another function of GAM63 is therefore inhibition of Reg- 
ulatory factor x, 1 (influences hla class ii expression) 
(RFX1, Accession NP_002909.2), a gene which regulates 
mhc class ii gene expression and also binds to an inverted 
repeat (enhl) required for hepatitis b virus genes expres- 
sion. Accordingly, utilities of GAM63 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with RFX1. 

[9209] The function of RFX1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.2.RGL (Accession NP_055964.2) is another 
GAM63 target gene, herein designated TARGET GENE. RGL 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by RGL, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of RGL 
BINDING SITE, designated SEQ ID:13116, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9210] Another function of GAM63 is therefore inhibition of RGL 
(Accession NP_055964.2), a gene which is involved in nu- 
cleotide exchange factor. Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RGL. 

[9211] The function of RGL and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM51.1.RGL3 (Accession XP_290867.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
RGL3 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by RGL3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



RGL3 BINDING SITE, designated SEQ ID:15226, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[9212] Another function of GAM63 is therefore inhibition of RGL3 
(Accession XP_290867.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RGL3. 

[9213] RGNEF (Accession NP.071893.1) is another GAM63 target 
gene, herein designated TARGET GENE. RGNEF BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by RGNEF, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of RGNEF BIND- 
ING SITE, designated SEQ ID: 18858, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9214] Another function of GAM63 is therefore inhibition of 

RGNEF (Accession NP.071893.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RGNEF. 

[9 21 5] RNF110 (Accession NP_009075.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. RNF110 BIND- 



ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by RNF110, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RNF110 
BINDING SITE, designated SEQ ID:17598, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9216] Another function of GAM63 is therefore inhibition of 

RNF110 (Accession NP.009075.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RNF110. 

[9217] R i n g finger protein 3 (RNF3, Accession NP.006306.2) is 
another GAM63 target gene, herein designated TARGET 
GENE. RNF3 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by RNF3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RNF3 BINDING SITE, 
designated SEQ ID:6132, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 



[9218] Another function of GAM63 is therefore inhibition of Ring 
finger protein 3 (RNF3, Accession NP_006306.2), a gene 
which is a mitogen- activated nuclear kinase involved in 
signal transduction. Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RNF3. 

[9219] The function of RNF3 has been established by previous 
studies. In a search for novel genes in the human major 
histocompatibility complex (MHC) class II region on chro- 
mosome 6p21.3, Okamoto et al. (1991) and Beck et al. 
(1992) identified a gene that they termed RING3 ('RING' is 
an acronym for 'really interesting new gene.'). Based on 
mapping and genomic sequencing, RING3 was located in 
the middle of the class II region between the genes HLA- 
DNA (OMIM Ref. No. 142930) and HLA- DMA (OMIM Ref. 
No. 142855). In contrast to all the other genes encoded in 
the class II region, RING3 appeared to have no obvious 
function associated with the immune system based on se- 
quence comparisons. The striking sequence similarity to 
the female sterile homeotic (fsh) gene in Drosophila, how- 
ever, suggested a conserved biologic function for RING3. 
Denis and Green (1996) discovered that the RING3 prod- 
uct is, in fact, a mitogen- activated nuclear kinase in- 



volved in signal transduction and that it is upregulated in 
certain types of leukemia. With the aim of learning more 
about the phylogeny of RING3, Thorpe et al. (1996) iden- 
tified further homologs in different species and deter- 
mined their gene structures. The functional analysis of 
RING3 had been further complicated by the finding of a 
second, non- MHC- linked copy of RING3 in humans by 
Nomura et al. (1994). This was referred to by them as 
ORFX (OMIM Ref. No. 601541). Using a PCR probe derived 
from the ORFX cDNA sequence, Thorpe et al. (1996) 
mapped ORFX to 9q34 by fluorescence in situ hybridiza- 
tion analysis. Several other MHC- related genes had been 
reported to map to the same region of 9q 

[9220] 

[9221] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9222] Denis, G. V.; Green, M. R. : A novel, mitogen- activated 
nuclear kinase is related to a Drosophila developmental 
regulator. Genes Dev. 10: 261- 271, 1996. ; and 

[9223] Nomura, N.; Nagase, T.; Miyajima, N.; Sazuka, T.; Tanaka, 
A.; Sato, S.; Seki, N.; Kawarabayasi, Y.; Ishikawa, K.; 
Tabata, S. : Prediction of the coding sequences of uniden- 



tified human genes. 

[9224] Further studies establishing the function and utilities of 
RNF3 are found in John Hopkins OMIM database record ID 
601540, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. RNTRE (Accession 
NP_055503.1) is another GAM 6 3 target gene, herein des- 
ignated TARGET GENE. RNTRE BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by RNTRE, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RNTRE BINDING SITE, designated 
SEQ ID: 17840, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9225] Another function of GAM63 is therefore inhibition of RN- 
TRE (Accession NP_055503.1), a gene which may be in- 
volved in cell proliferation. Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RNTRE. 

[9226] The function of RNTRE has been established by previous 
studies. Matoskova et al. (1996) demonstrated that the 
product of the RNTRE gene is a 97- to 100- kD protein 
that stably associates in vivo and in vitro with EPS8 via the 



SH3 domain of the latter. In vitro, RNTRE displayed re- 
markable preference for binding to the SH3 domain of 
EPS8, compared with 8 other SH3s. A C- terminal trun- 
cated mutant of RNTRE was able to confer proliferative 
advantage and reduced serum requirement to NIH3T3 fi- 
broblasts, suggesting a role for RNTRE in cell prolifera- 
tion. Epidermal growth factor receptor (EGFR; 131550) 
signaling involves small GTPases of the Rho family, and 
EGFR trafficking involves small GTPases of the Rab family. 
Lanzetti et al. (2000) reported that the EPS8 protein con- 
nects these signaling pathways. EPS8 is a substrate of 
EGFR that is held in a complex with SOS1 (OMIM Ref. No. 
182530) by the adaptor protein E3B1 (OMIM Ref. No. 
603050), thereby mediating activation of RAC (OMIM Ref. 
No. 602048). Through its SH3 domain, EPS8 interacts with 
RNTRE. Lanzetti et al. (2000) showed that RNTRE is a RAB5 
(OMIM Ref. No. 179512) GTPase- activating protein (GAP) 
whose activity is regulated by EGFR. By entering in a com- 
plex with EPS8, RNTRE acts on RAB5 and inhibits internal- 
ization of the EGFR. Furthermore, RNTRE diverts EPS8 from 
its RAC- activating function, resulting in the attenuation 
of RAC signaling. Thus, depending on its state of associa- 
tion with E3B1 or RNTRE, EPS8 participates in both EGFR 



signaling through RAC and ECFR trafficking through RAB5. 
Lanzetti et al. (2000) showed that 2 arginine residues 
(argl06 and argl50 of RNTRE) are highly conserved in 
TRH domains. In addition, an aspartate residue (aspl47 of 
RNTRE) is invariant. Mutations of any of these residues to 
alanine resulted in proteins that were unable to display 
GAP activity on RAB5. 

[9227] 

[9228] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9229] Lanzetti, L; Rybin, V.; Malabarba, M. C; Christoforidis, S.; 
Scita, C; Zerial, M.; Di Fiore, P. P. : The Eps8 protein coor- 
dinates EGF receptor signalling through Rac and traffick- 
ing through Rab5. Nature 408: 374- 377, 2000. ; and 

[9230] Matoskova, B.; Wong, W. T.; Seki, N.; Nagase, T.; Nomura, 
N.; Robbins, K. C; Di Fiore, P. P. : RN- tre identifies a 
family of tre- related proteins displaying a novel potential 
protein bind. 

[9231] Further studies establishing the function and utilities of 
RNTRE are found in John Hopkins OMIM database record 
ID 605405, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.RoXaN 



(Accession NP_060060.3) is another GAM63 target gene, 
herein designated TARGET GENE. RoXaN BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by RoXaN, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RoXaN BINDING SITE, 
designated SEQ ID: 18964, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[9232] Another function of GAM63 is therefore inhibition of 

RoXaN (Accession NP.060060.3) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RoXaN. 

[9233] R pc2 (Accession NP.060552.2) is another GAM63 target 
gene, herein designated TARGET GENE. RPC2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by RPC2, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RPC2 BINDING 
SITE, designated SEQ ID:3735, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 



nated SEQID:348. 

[9234] Another function of GAM63 is therefore inhibition of RPC2 
(Accession NP_060552.2) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RPC2. 

[9235] Ribosomal protein s6 kinase, 52kda, polypeptide 1 

(RPS6KC1, Accession NP.036556.2) is another GAM63 
target gene, herein designated TARGET GENE. RPS6KC1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by RPS6KC1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RPS6KC1 BINDING SITE, designated SEQ ID:8683, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[9236] Another function of GAM63 is therefore inhibition of Ri- 
bosomal protein s6 kinase, 52kda, polypeptide 1 
(RPS6KC1, Accession NP.036556.2) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RPS6KC1. 

[9237] Related ras viral (r-ras) oncogene homolog 2 (RRAS2, Ac- 
cession NP_036382.2) is another GAM63 target gene, 



herein designated TARGET GENE. RRAS2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by RRAS2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RRAS2 BINDING SITE, 
designated SEQ ID:15394, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[9238] Another function of GAM63 is therefore inhibition of Re- 
lated ras viral (r-ras) oncogene homolog 2 (RRAS2, Acces- 
sion NP.036382.2) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RRAS2. 

[9239] siOOZ (Accession NP.570128.1) is another GAM63 target 
gene, herein designated TARGET GENE. S100Z BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by S100Z, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of S100Z BIND- 
ING SITE, designated SEQ ID:12017, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 



designated SEQ ID:348. 

[9240] Another function of GAM63 is therefore inhibition of 

S100Z (Accession NP_570128.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with S100Z. 

[9241] SAPAP3 (Accession XP_035601.2) is another GAM63 target 
gene, herein designated TARGET GENE. SAPAP3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SAPAP3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SAPAP3 
BINDING SITE, designated SEQ ID: 14421, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9242] Another function of GAM63 is therefore inhibition of 

SAPAP3 (Accession XP_035601.2) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SAPAP3. 

[9243] SC65 (Accession NP_006446.1) is another GAM63 target 
gene, herein designated TARGET GENE. SC65 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SC65, corresponding to a tar- 



get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SC65 BINDING 
SITE, designated SEQ ID:5594, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[9 244 ] Another function of GAM63 is therefore inhibition of SC65 
(Accession NP_006446.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SC65. 

[9245] Sodium channel, voltage gated, type viii, alpha polypep- 
tide (SCN8A, Accession NP_055006.1) is another GAM63 
target gene, herein designated TARGET GENE. SCN8A 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by SCN8A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SCN8A BINDING SITE, designated SEQ ID: 1580, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[9246] Another function of GAM63 is therefore inhibition of 

Sodium channel, voltage gated, type viii, alpha polypep- 



tide (SCN8A, Accession NP_055006.1), a gene which is 
component of a brain voltage- gated sodium channel. Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SCN8A. 
[9247] The function of SCN8A has been established by previous 
studies. The dystonia demonstrated by Sprunger et al. 
(1999) in association with the Scn8a mutation was the 
first to be related to mutation in an ion channel. Further- 
more, the med(J) mouse differed from other animal mod- 
els with dystonia in that the condition persisted to adult- 
hood and was not associated with neurodegeneration. 
Sprunger et al. (1999) suggested that the med(J) mutation 
should be classified as a hypomorphic allele because a low 
level of full- length Scn8a transcripts was demonstrated in 
homozygotes, indicating normal splicing at low efficiency. 
Homozygotes for null alleles of Scn8a could not survive 
even in the presence of 2 copies of the Scnml(H) modifier 
allele. Thus, prevention of paralysis and survival to adult- 
hood required both a low level of wildtype transcript and 
at least 1 copy of the dominant allele of Scnml. C57BL/6J 
carries a recessive allele of Scmnl that, in combination 
with a hypomorphic level of Scn8a, resulted in paralysis 



and lethality. DeRepentigny et al. (2001) described a 
spontaneous autosomal recessive mutation in the mouse, 
which they termed 'degenerating muscle' (dmu), that is 
characterized by skeletal and cardiac muscle degenera- 
tion. Dmu mice are weak and have great difficulty in mov- 
ing due to muscle atrophy and wasting in the hindquar- 
ters. Histopathologic observations and ultrastructural 
analysis revealed muscle degeneration in both skeletal 
and cardiac muscle, but no abnormalities in sciatic nerves. 
Using linkage analysis, the authors mapped the dmu locus 
to the distal portion of mouse chromosome 15 in a region 
syntenic to human chromosome 12ql3. The human disor- 
der scapuloperoneal myopathy (SPM; 181430) has been 
linked to this region, and SPM patients with associated 
cardiomyopathy have been described. Intact transcripts 
for Scn8a were present in dmu mice, but their levels were 
dramatically reduced. Furthermore, genetic complementa- 
tion crosses between dmu and med mice revealed that 
they are allelic. The authors concluded that at least a por- 
tion of the dmu phenotype may be caused by a downreg- 
ulation of Scn8a, and that SCN8A is a candidate gene for 
human SPM. 

[9248] 



[9249] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9250] Sprunger, L. K.; Escayg, A.; Tallaksen- Greene, S.; Albin, R. 
L; Meisler, M. H. : Dystonia associated with mutation of 
the neuronal sodium channel Scn8a and identification of 
the modifier locus Scnml on mouse chromosome 3. Hum. 
Molec. Genet. 8: 471- 479, 1999. ; and 

[9251] DeRepentigny, Y.; Cote, P. D.; Pool, M.; Bernier, G.; Girard, 
S.; Vidal, S. M.; Kothary, R. : Pathological and genetic 
analysis of the degenerating muscle (dmu) mouse: a new 
allele of Sc. 

[9252] Further studies establishing the function and utilities of 
SCN8A are found in John Hopkins OMIM database record 
ID 600702, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Sidekick ho- 
molog 2 (chicken) (SDK2, Accession NP.061937.2) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. SDK2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SDK2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of SDK2 BINDING SITE, designated SEQID:16444, 
to the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[9253] Another function of GAM63 is therefore inhibition of Side- 
kick homolog 2 (chicken) (SDK2, Accession NP.061937.2) 
. Accordingly, utilities of GAM63 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SDK2. 

[9254] SEC31B-1 (Accession NP_056305.1) is another GAM63 
target gene, herein designated TARGET GENE. SEC31B-1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SEC31B-1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SEC31B-1 BINDING SITE, designated SEQ ID:19442, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[9255] Another function of GAM63 is therefore inhibition of 

SEC31B-1 (Accession NP.056305.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEC31B-1. 

[9256] SELB (Accession NP_068756.1) is another GAM63 target 



gene, herein designated TARGET GENE. SELB BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by SELB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SELB BINDING 
SITE, designated SEQ ID:7377, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[9257] Another function of GAM63 is therefore inhibition of SELB 
(Accession NP_068756.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SELB. 

[9258] Serine (or cysteine) proteinase inhibitor, clade b 
(ovalbumin), member 5 (SERPINB5, Accession 
NP_002630.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. SERPINB5 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SERPINB5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SERPINB5 BINDING SITE, des- 
ignated SEQ ID:8247, to the nucleotide sequence of 



GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[9259] Another function of GAM63 is therefore inhibition of Ser- 
ine (or cysteine) proteinase inhibitor, clade b (ovalbumin), 
member 5 (SERPINB5, Accession NP_002630.1), a gene 
which may be a serpin serine protease inhibitor and su- 
presses tumor metastasis. Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SERPINB5. 

[9260] The function of SERPINB5 has been established by previ- 
ous studies. The nucleotide 5- methylcytosine is involved 
in processes crucial to mammalian development, such as 
X- chromosome inactivation and gene imprinting. In addi- 
tion, cytosine methylation may be involved in the estab- 
lishment and maintenance of cell type- specific expres- 
sion of developmentally regulated genes; however, it is 
difficult to identify clear examples of such genes, particu- 
larly in humans. Futscher et al. (2002) provided evidence 
that cytosine methylation of the maspin gene promoter 
controls, in part, normal cell type- specific SERPINB5 ex- 
pression. In normal cells expressing SERPINB5, the SER- 
PINB5 promoter is unmethylated and the promoter region 
has acetylated histones and an accessible chromatin 



structure. In contrast, normal cells that do not express 
SERPINB5 have a completely methylated SERPINB5 pro- 
moter with hypoacetylated histones, an inaccessible chro- 
matin structure, and a transcriptional repression that is 
relieved by inhibition of DNA methylation. These findings 
indicated that cytosine methylation is important in the es- 
tablishment and maintenance of cell type- restricted gene 
expression. Zou et al. (1994) used subtractive hybridiza- 
tion and the 'differential display' method to identify candi- 
date tumor suppressor genes that are defective in human 
breast carcinoma cells. These genes were identified ini- 
tially by searching for mRNAs whose expression is re- 
duced or absent in tumor cells compared with normal 
cells grown under similar conditions. Zou et al. (1994) re- 
ported the characteristics of one of the more than 30 
genes so identified, a member of the serpin family of pro- 
tease inhibitors which they termed maspin. A single 3.0- 
kb maspin mRNA was expressed in normal mammary ep- 
ithelial cell strains, but not in most mammary tumor cell 
lines examined. Southern blot analysis of Xbal- restricted 
DNA from normal and tumor cells with a maspin cDNA 
probe revealed no gross structural alterations of the 
maspin gene in the tumor cells. This result suggested that 



the maspin gene is down regulated but not mutated in 
cancer cells. Transfection of mammary carcinoma cells 
with the maspin gene did not alter the growth properties 
of the cells in vitro, but reduced their ability to induce tu- 
mors and metastasize in nude mice and to invade through 
a basement membrane matrix in vitro. Analysis of human 
breast cancer specimens demonstrated that loss of 
maspin expression occurred most frequently in advanced 
cancers. These results supported the hypothesis that 
maspin functions as a tumor suppressor. 

[9261] 

[9262] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9263] zou, Z.; Anisowicz, A.; Hendrix, M. J. C; Thor, A.; Neveu, 
M.; Sheng, S.; Rafidi, K.; Seftor, E.; Sager, R. : Maspin, a 
serpin with tumor- suppressing activity in human mam- 
mary epithelial cells. Science 263: 526- 529, 1994. ; and 

t 9264 ] Futscher, B. W.; Oshiro, M. M.; Wozniak, R. J.; Holtan, N.; 
Hanigan, C. L; Duan, H.; Domann, F. E. : Role for DNA 
methylation in the control of cell type- specific maspin 
expression. Nat. 

[9265] Further studies establishing the function and utilities of 



SERPINB5 are found in John Hopkins OMIM database 
record ID 154790, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Splicing 
factor 3b, subunit 3, 130kda (SF3B3, Accession 
NP_036558.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. SF3B3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SF3B3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SF3B3 BINDING SITE, designated 
SEQ ID: 10702, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9266] Another function of GAM63 is therefore inhibition of 

Splicing factor 3b, subunit 3, 130kda (SF3B3, Accession 
NP_036558.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SF3B3. 

[9267] short stature homeobox (SHOX, Accession NP_000442.1) 
is another GAM63 target gene, herein designated TARGET 
GENE. SHOX BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SHOX, corresponding to a target bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SHOX BINDING SITE, 
designated SEQ ID:10815, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[9268] Another function of GAM63 is therefore inhibition of Short 
stature homeobox (SHOX, Accession NP_000442.1) . Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SHOX. 

[9269] Sialyltransferase 1 (beta-galactoside alpha- 

2,6-sialytransferase) (SIAT1, Accession NP_775324.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. SIAT1 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by SIAT1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT1 BINDING SITE, 
designated SEQ ID:17508, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 



[9270] Another function of GAM63 is therefore inhibition of Sia- 
lyltransferase 1 (beta-galactoside alpha- 
2,6-sialytransferase) (SIAT1, Accession NP_775324.1), a 
gene which transfers sialic acid from the donor of sub- 
strate cmp- sialic acid to galactose containing acceptor 
substrates. Accordingly, utilities of GAM63 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SIAT1. 

[9271] The function of SIAT1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.2.Sialyltransferase 1 (beta-galactoside alpha- 
2,6-sialytransferase) (SIAT1, Accession NP.775323.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. SIAT1 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by SIAT1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT1 BINDING SITE, 
designated SEQ ID:17508, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 



[9272] Another function of GAM63 is therefore inhibition of Sia- 
lyltransferase 1 (beta-galactoside alpha- 
2,6-sialytransferase) (SIAT1, Accession NP_775323.1), a 
gene which transfers sialic acid from the donor of sub- 
strate cmp- sialic acid to galactose containing acceptor 
substrates. Accordingly, utilities of GAM63 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SIAT1. 

[9273] The function of SIAT1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.2.Sialyltransferase 1 (beta-galactoside alpha- 
2,6-sialytransferase) (SIAT1, Accession NP_003023.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. SIAT1 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by SIAT1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT1 BINDING SITE, 
designated SEQ ID:17508, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 



[9274] Another function of GAM63 is therefore inhibition of Sia- 
lyltransferase 1 (beta-galactoside alpha- 
2,6-sialytransferase) (SIAT1, Accession NP_003023.1), a 
gene which transfers sialic acid from the donor of sub- 
strate cmp- sialic acid to galactose containing acceptor 
substrates. Accordingly, utilities of GAM63 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SIAT1. 

[9275] The function of SIAT1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.2.Sialyltransferase 8e (alpha-2, 
8-polysialytransferase) (SIAT8E, Accession NP.037437.2) 
is another GAM63 target gene, herein designated TARGET 
GENE. SIAT8E BINDING SITE is a target binding site found 
in the 5^ untranslated region of mRNA encoded by 
SIAT8E, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SIAT8E BINDING SITE, designated 
SEQ ID:20017, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9276] Another function of GAM63 is therefore inhibition of Sia- 



lyltransferase 8e (alpha-2, 8-polysialytransferase) 
(SIAT8E, Accession NP_037437.2) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SIAT8E. 
t 9277 ] Sialic acid binding ig-like lectin 8 (SIGLEC8, Accession 

NP_055257.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. SIGLEC8 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SIGLEC8, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SIGLEC8 BINDING SITE, desig- 
nated SEQ ID:7604, to the nucleotide sequence of GAM63 
RNA, herein designated GAM RNA, also designated SEQ 
ID:348. 

[9278] Another function of GAM63 is therefore inhibition of Sialic 
acid binding ig-like lectin 8 (SIGLEC8, Accession 
NP_055257.1), a gene which is a cell adhesion molecule 
for postnatal neural development. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SIGLEC8. 

[9279] The function of SIGLEC8 has been established by previous 
studies. By searching an EST database for sequences simi- 



lar to CD33, Floyd et al. (2000) identified a cDNA from an 
eosinophil cDNA library encoding SIGLEC8. Sequence 
analysis predicted that like other SIGLECs, the 431- amino 
acid, type 1 transmembrane protein contains a signal 
peptide, an N- terminal V- set domain, and 2 C2- set do- 
mains, as well as 3 potential N- linked glycosylation sites 
and a transmembrane region; however, SIGLEC8 has a 
truncated 47- residue cytoplasmic tail lacking the con- 
served tyrosine- based motifs. Binding analysis confirmed 
that SIGLEC8 binds to red blood cell sialic acids with a 
preference for 3- prime over 6- prime sialyllactose- con- 
jugated polyacrylamide. FACS and immunoprecipitation 
analyses demonstrated SIGLEC8 expression on eosinophils 
but not other leukocytes as a 45- and 89- kD dimer. Kikly 
et al. (2000) also cloned SIGLEC8, which they termed SAF2 
(sialoadhesin (OMIM Ref. No. 600751) family member- 2). 
Flow cytometric analysis detected strong expression on 
eosinophils and mast cells and weak but detectable ex- 
pression on basophils. 

[9280] 

[9281] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[9282] Floyd, H.; Ni, J.; Cornish, A. L; Zeng, Z.; Liu, D.; Carter, K. 
C; Steel, J.; Crocker, P. R. : Siglec- 8: a novel eosinophil- 
specific member of the immunoglobulin superfamily. J. 
Biol. Chem. 275: 861- 866, 2000. ; and 

[9283] Kikly, K. K.; Bochner, B. S.; Freeman, S. D.; Tan, K. B.; Gal- 
lagher, K. T.; D'alessio, K. J.; Holmes, S. D.; Abrahamson, 
J. A.; Erickson- Miller, C. L; Murdock, P. R.; Tachimoto, H.; 
Schl. 

[9284] Further studies establishing the function and utilities of 
SIGLEC8 are found in John Hopkins OMIM database record 
ID 605639, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Src-like-adaptor (SLA, Accession NP.006739.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. SLA BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by SLA, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SLA BINDING SITE, designated SEQ ID:8297, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[9285] Another function of GAM63 is therefore inhibition of Src- 



like-adaptor (SLA, Accession NP_006739.1), a gene which 
is a negative regulator of T- cell receptor signaling. Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLA. 

[9286] The function of SLA has been established by previous 

studies. Pandey et al. (1995) isolated a mouse cDNA using 
the 2- hybrid system to screen for molecules that interact 
with the cytoplasmic domain of Eck, a mouse receptor 
protein kinase (OMIM Ref. No. 176946). The predicted 
281- amino acid protein has both SH3 and SH2 adaptor 
motifs similar to those in the Src family of nonreceptor ty- 
rosine kinases but had no catalytic domain. The protein 
was named Slap (Src- like adaptor protein) by the authors. 
Recombinant Slap was shown to bind to activated Eck re- 
ceptor tyrosine kinase. Angrist et al. (1995) cloned a cDNA 
for the putative human homolog of the gene, symbolized 
SLA. The predicted protein has 87% overall identity to the 
mouse sequence. Sosinowski et al. (2000) showed that 
SLA is a negative regulator of T- cell receptor signaling. 
Holland et al. (2001) demonstrated that SLA and SLA2 
(OMIM Ref. No. 606577) are both involved in downregu- 
lating T and B cell- mediated responses. 



[9287] 

[9288] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9289] Angrist, M.; Wells, D. E.; Chakravarti, A.; Pandey, A. : 

Chromosomal localization of the mouse Src- like adapter 
protein (Slap) gene and its putative human homolog SLA. 
Genomics 30: 623- 625, 1995. ; and 

[9290] Sosinowski, T.; Pandey, A.; Dixit, V. M.; Weiss, A. : Src- 
like adaptor protein (SLAP) is a negative regulator of T cell 
receptor signaling. J. Exp. Med. 191: 463- 474, 2000. 

[9291] Further studies establishing the function and utilities of 
SLA are found in John Hopkins OMIM database record ID 
601099, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Solute carrier family 
16 (monocarboxylic acid transporters), member 2 
(putative transporter) (SLC16A2, Accession NP_006508.1) 
is another GAM63 target gene, herein designated TARGET 
GENE. SLC16A2 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
SLC16A2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of SLC16A2 BINDING SITE, designated 
SEQ ID: 12766, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9292] Another function of GAM63 is therefore inhibition of So- 
lute carrier family 16 (monocarboxylic acid transporters), 
member 2 (putative transporter) (SLC16A2, Accession 
NP_006508.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC16A2. 

[9293] Solute carrier family 21 (organic anion transporter), mem- 
ber 3 (SLC21A3, Accession NP_602307.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
SLC21A3 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by SLC21A3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SLC21A3 BIND- 
ING SITE, designated SEQ ID:7376, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9294] Another function of GAM63 is therefore inhibition of So- 
lute carrier family 21 (organic anion transporter), member 



3 (SLC21A3, Accession NP_602307.1), a gene which medi- 
ates the na(+)- independent transport of organic anions 
such as bsp and conjugated (taurocholate) and unconju- 
gated (cholate) bile acids. Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SLC21A3. 
[9295] The function of SLC21A3 has been established by previ- 
ous studies. The organic anion transporter (OATP) of liver 
mediates the basolateral hepatocellular uptake of numer- 
ous cholephilic anions and steroidal compounds from si- 
nusoidal blood. By screening a human liver cDNA library 
with a rat Oatp cDNA, Kullak- Ublick et al. (1995) cloned a 
cDNA encoding OATP. The deduced 670- amino acid 
OATP protein has 12 putative transmembrane domains 
and 8 potential N- linked glycosylation sites. The human 
and rat OATP proteins are 67% identical. In vitro transla- 
tion produced unglycosylated and glycosylated human 
OATP proteins that migrated as 59- kD and 71- kD 
polypeptides, respectively, in SDS- polyacrylamide gels. 
Functional studies in Xenopus oocytes showed that OATP 
mediates sodium- independent transport of the xenobi- 
otic bromosulfophthalein and of endogenous conjugated 
and unconjugated bile acids. Northern blot analysis de- 



tected an approximately 2.7- kb OATP transcript in hu- 
man liver, brain, lung, kidney, and testis; additional tran- 
scripts were also observed. The authors stated that the 
extrahepatic expression of OATP suggests a general role 
for OATP in transepithelial organic anion transport 

[9296] 

[9297] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9298] Kullak- Ublick, G. A.; Hagenbuch, B.; Stieger, B.; Schtein- 
gart, C. D.; Hofmann, A. F.; Wolkoff, A. W.; Meier, P.J. : 
Molecular and functional characterization of an organic 
anion transporting polypeptide cloned from human liver. 
:Gastroenterology 109: 1274- 1282, 1995. ; and 

[9299] By somatic cell hybrid analysis, Kullak- Ublick et al. (1995) 
mapped the SLC21A3 gene to chromosome 12. Kullak- 
Ublick et al. (1996) regionally localized the SLC21A3 gene 
to 12pl2 using fluor. 

[9300] Further studies establishing the function and utilities of 
SLC21A3 are found in John Hopkins OMIM database 
record ID 602883, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Solute car- 
rier family 21 (organic anion transporter), member 3 



(SLC21A3, Accession NP_066580.1) is another GAM63 
target gene, herein designated TARGET GENE. SLC21A3 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by SLC21A3, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC21A3 BINDING SITE, designated 
SEQ ID:7376, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9301] Another function of GAM63 is therefore inhibition of So- 
lute carrier family 21 (organic anion transporter), member 
3 (SLC21A3, Accession NP_066580.1), a gene which medi- 
ates the na(+)- independent transport of organic anions 
such as bsp and conjugated (taurocholate) and unconju- 
gated (cholate) bile acids. Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SLC21A3. 

[9302] The function of SLC21A3 has been established by previ- 
ous studies. The organic anion transporter (OATP) of liver 
mediates the basolateral hepatocellular uptake of numer- 
ous cholephilic anions and steroidal compounds from si- 
nusoidal blood. By screening a human liver cDNA library 



with a rat Oatp cDNA, Kullak- Ublick et al. (1995) cloned a 
cDNA encoding OATP. The deduced 670- amino acid 
OATP protein has 12 putative transmembrane domains 
and 8 potential N- linked glycosylation sites. The human 
and rat OATP proteins are 67% identical. In vitro transla- 
tion produced unglycosylated and glycosylated human 
OATP proteins that migrated as 59- kD and 71- kD 
polypeptides, respectively, in SDS- polyacrylamide gels. 
Functional studies in Xenopus oocytes showed that OATP 
mediates sodium- independent transport of the xenobi- 
otic bromosulfophthalein and of endogenous conjugated 
and unconjugated bile acids. Northern blot analysis de- 
tected an approximately 2.7- kb OATP transcript in hu- 
man liver, brain, lung, kidney, and testis; additional tran- 
scripts were also observed. The authors stated that the 
extrahepatic expression of OATP suggests a general role 
for OATP in transepithelial organic anion transport 

[9303] 

[9304] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9305] Kullak- Ublick, G. A.; Hagenbuch, B.; Stieger, B.; Schtein- 
gart, C. D.; Hofmann, A. F.; Wolkoff, A. W.; Meier, P.J. : 



Molecular and functional characterization of an organic 
anion transporting polypeptide cloned from human liver. 
:Gastroenterology 109: 1274- 1282, 1995. ; and 

[9306] By somatic cell hybrid analysis, Kullak- Ublick et al. (1995) 
mapped the SLC21A3 gene to chromosome 12. Kullak- 
Ublick et al. (1996) regionally localized the SLC21A3 gene 
to 12pl2 using fluor. 

[9307] Further studies establishing the function and utilities of 
SLC21A3 are found in John Hopkins OMIM database 
record ID 602883, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Solute car- 
rier family 24 (sodium/potassium/calcium exchanger), 
member 3 (SLC24A3, Accession XP_300245.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
SLC24A3 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by SLC24A3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SLC24A3 BIND- 
ING SITE, designated SEQ ID:3098, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 



[9308] Another function of GAM63 is therefore inhibition of So- 
lute carrier family 24 (sodium/potassium/calcium ex- 
changer), member 3 (SLC24A3, Accession XP_300245.1) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC24A3. 

[9309] Solute carrier family 24 (sodium/potassium/calcium ex- 
changer), member 3 (SLC24A3, Accession NP_065740.2) 
is another CAM63 target gene, herein designated TARGET 
GENE. SLC24A3 BINDING SITE is a target binding site 
found in the 3 N untranslated region of multiple transcripts 
of mRNA encoded by SLC24A3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SLC24A3 BIND- 
ING SITE, designated SEQ ID:3098, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9310] Another function of GAM63 is therefore inhibition of So- 
lute carrier family 24 (sodium/potassium/calcium ex- 
changer), member 3 (SLC24A3, Accession NP_065740.2) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 



sociated with SLC24A3. 

t 9311 ] Solute carrier family 25, member 13 (citrin) (SLC25A13, 
Accession NP_055066.1) is another GAM63 target gene, 
herein designated TARGET GENE. SLC25A13 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by SLC25A13, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SLC25A13 
BINDING SITE, designated SEQ ID: 1680, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9312] Another function of GAM63 is therefore inhibition of So- 
lute carrier family 25, member 13 (citrin) (SLC25A13, Ac- 
cession NP_055066.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SLC25A13. 

[9313] Solute carrier family 26, member 10 (SLC26A10, Acces- 
sion NP_597996.1) is another GAM63 target gene, herein 
designated TARGET GENE. SLC26A10 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by SLC26A10, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SLC26A10 BIND- 
ING SITE, designated SEQ ID:1293, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9314] Another function of GAM63 is therefore inhibition of So- 
lute carrier family 26, member 10 (SLC26A10, Accession 
NP.597996.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC26A10. 

[9315] Solute carrier family 39 (zinc transporter), member 4 
(SLC39A4, Accession NP.060237.1) is another GAM63 
target gene, herein designated TARGET GENE. SLC39A4 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of multiple transcripts of mRNA encoded 
by SLC39A4, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC39A4 BINDING SITE, designated 
SEQ ID:9715, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9316] Another function of GAM63 is therefore inhibition of So- 
lute carrier family 39 (zinc transporter), member 4 



(SLC39A4, Accession NP_060237.1), a gene which is a 
zinc transporter and therefore may be associated with 
Acrodermatitis enteropathica. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
Acrodermatitis enteropathica, and of other diseases and 
clinical conditions associated with SLC39A4. 
[9317] The function of SLC39A4 has been established by previ- 
ous studies. The SLC39A4 gene encodes a protein with 
significant similarity to members of the zinc/iron- regu- 
lated transporter- like protein (ZIP) family, which are 
thought to be involved in zinc uptake in Arabidopsis 
thaliana and humans. Rogers et al. (2000) studied the 
Arabidopsis root membrane protein IRT1, which is likely 
to be responsible for uptake of iron from the soil. It also 
transports other cations, including the essential metals 
zinc and manganese. By heterologous expression in yeast, 
Rogers et al. (2000) showed that replacement of a glu- 
tamic acid residue at position 103 of wildtype IRT1 with 
alanine increased the substrate specificity of the trans- 
porter by selectively eliminating its ability to transport 
zinc. Other amino acid substitutions in this protein of the 
ZIP gene family caused other changes in specificity. 

[9318] 



[9319] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9320] Rogers, E. E.; Eide, D. J.; Guerinot, M. L. : Altered selectiv- 
ity in an Arabidopsis metal transporter. Proc. Nat. Acad. 
Sci. 97: 12356- 12360, 2000. ; and 

[9321] wang, K.; Zhou, B.; Kuo, Y.- M.; Zemansky, J.; Gitschier, J. 
: A novel member of a zinc transporter family is defective 
in acrodermatitis enteropathica. Am. J. Hum. Genet. 71: 
66- 73, 2002. 

[9322] Further studies establishing the function and utilities of 
SLC39A4 are found in John Hopkins OMIM database 
record ID 607059, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Solute car- 
rier family 6 (neurotransmitter transporter, gaba), member 
13 (SLC6A13, Accession NP_057699.2) is another GAM63 
target gene, herein designated TARGET GENE. SLC6A13 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by SLC6A13, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SLC6A13 BINDING SITE, designated SEQ ID:4114, to the 



nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 
[9323] Another function of GAM63 is therefore inhibition of So- 
lute carrier family 6 (neurotransmitter transporter, gaba), 
member 13 (SLC6A13, Accession NP.057699.2) . Accord- 
ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC6A13. 

[9324] Solute carrier family 6 (neurotransmitter transporter, no- 
radrenaline member 2 (SLC6A2, Accession NP_001034.1) 
is another GAM63 target gene, herein designated TARGET 
GENE. SLC6A2 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
SLC6A2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC6A2 BINDING SITE, designated 
SEQ ID:6372, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9325] Another function of GAM63 is therefore inhibition of So- 
lute carrier family 6 (neurotransmitter transporter, nora- 
drenaline member 2 (SLC6A2, Accession NP_001034.1), a 
gene which binds to gt and gc boxes promoters elements. 



Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC6A2. 
[9326] The function of SLC6A2 has been established by previous 
studies, identifying a new gene family for neurotransmit- 
ter transporter proteins. Pacholczyk et al. (1991) sug- 
gested that analysis of the structure and function of this 
transporter may aid structure- based drug design for the 
treatment of human depression and lead to a determina- 
tion of whether transporter abnormalities underlie affec- 
tive disorders. Long- term weight- restored patients with 
anorexia nervosa (OMIM Ref. No. 606788) have lower 
norepinephrine levels than controls (Kaye et al., 1985; 
Pirke et al., 1992). Since this may reflect altered reuptake 
by the norepinephrine transporter, Urwin et al. (2002) hy- 
pothesized that the NET gene may be involved in the ge- 
netic component of anorexia nervosa. PCR amplification of 
an AAGG repeat island (AAGG1) in the NET gene promoter 
region revealed a novel 343- bp sequence with 5 addi- 
tional AAGG repeat islands (AAGG2- AAGG6). The se- 
quence from AAGG1 to AAGG6, inclusive, was designated 
the NET gene promoter polymorphic region. A 4- bp dele- 
tion or insertion in AAGG4 resulted in the net loss or gain, 



respectively, of a putative Elkl transcription factor site. 
The transmission disequilibrium test with 87 Australian 
trios (patient plus parents) demonstrated significant pref- 
erential transmission of the 4- bp insertion from parent to 
child with restricting anorexia nervosa (RAN), suggesting 
that this allele, or a DNA variant in linkage disequilibrium 
with it, doubles the risk for developing RAN. 

[9327] 

[9328] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9329] Pacholczyk, T.; Blakely, R. D.; Amara, S. G. : Expression 
cloning of a cocaine- and antidepressant- sensitive hu- 
man noradrenaline transporter. Nature 350: 350- 354, 
1991. ; and 

[9330] urwin, R. E.; Bennetts, B.; Wilcken, B.; Lampropoulos, B.; 

Beumont, P.; Clarke, S.; Russell, J.; Tanner, S.; Nunn, K. P. : 
Anorexia nervosa (restrictive subtype) is associated with a 
poly. 

[9331] Further studies establishing the function and utilities of 
SLC6A2 are found in John Hopkins OMIM database record 
ID 163970, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Solute carrier 



family 9 (sodium /hydrogen exchanger), isoform 1 
(antiporter, na+/h+, amiloride sensitive) (SLC9A1, Acces- 
sion NP_003038.2) is another GAM63 target gene, herein 
designated TARGET GENE. SLC9A1 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by SLC9A1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SLC9A1 BINDING 
SITE, designated SEQ ID:9899, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[9332] Another function of GAM63 is therefore inhibition of So- 
lute carrier family 9 (sodium/hydrogen exchanger), iso- 
form 1 (antiporter, na+/h+, amiloride sensitive) (SLC9A1, 
Accession NP_003038.2), a gene which is involved in ph 
regulation to eliminate acids generated by active 
metabolism or to counter adverse environmental condi- 
tions. Accordingly, utilities of GAM63 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with SLC9A1. 

[9333] The function of SLC9A1 has been established by previous 
studies. Denker et al. (2000) showed that the plasma 



membrane ion exchanger NHE1 acts as an anchor for actin 
filaments to control the integrity of the cortical cytoskele- 
ton. This occurs through a previously unrecognized struc- 
tural link between NHE1 and the actin- binding proteins 
ezrin (OMIM Ref. No. 123900), radixin (OMIM Ref. No. 
179410), and moesin (OMIM Ref. No. 309845), which are 
collectively referred to as ERM proteins. NHE1 and ERM 
proteins were found to associate directly and colocalize in 
lamellipodia. Fibroblasts expressing NHE1 with mutations 
that disrupted binding with ERM proteins but not ion 
translocation had impaired organization of focal adhe- 
sions and actin stress fibers and an irregular cell shape. 
Denker et al. (2000) proposed a structural role for NHE1 
in regulating the cortical cytoskeleton that is independent 
of its function as an ion exchanger. The genomic probe 
reported by Mattei et al. (1987) was used to map the 
APNH gene to lp36.1- p35 by in situ hybridization (Mattei 
et al., 1988). Mattei et al. (1989) used in situ hybridization 
of the human cDNA probe to map the antiporter gene to 
the distal portion of mouse chromosome 4 and to the 
long arm of Chinese hamster chromosome 2, confirming 
the conserved homology between the distal part of human 
chromosome lp, the mouse distal 4, and Chinese hamster 



distal 2q. By the analysis of fragment length variations in 
recombinant inbred strains, Morahan and Rakar (1993) 
likewise mapped the Nhel gene to mouse chromosome 4, 
between Lck and Akp2. Lifton et al. (1990) used genomic 
clones of the SLC9A1 gene to identify 2 polymorphisms. 
Using these RFLPs in 59 reference families, they found 
that the antiporter gene lies 3 cM proximal to the RH lo- 
cus. Dudley et al. (1990) PCR- amplified a 376- bp frag- 
ment corresponding to the 5- prime end of SLC9A1 and 
detected a polymorphism within this fragment by dena- 
turing gradient gel electrophoresis. By genetic linkage 
studies, they mapped SLC9A1 telomeric to D1S57 and 
close to RH (OMIM Ref. No. 111700) and ALPL (OMIM Ref. 
No. 171760). They pointed out that SLC9A1 is a plausible 
candidate gene for human essential hypertension. 

[9334] 

[9335] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9336] Denker, S. P.; Huang, D. C; Orlowski, J.; Furthmayr, H.; 
Barber, D. L. : Direct binding of the Na- H exchanger 
NHE1 to ERM proteins regulates the cortical cytoskeleton 
and cell shape independently of H(+) translocation. Molec. 



Cell 6: 1425- 1436, 2000. ; and 

[9337] Dudley, C. R. K.; Giuffra, L A.; Tippett, P.; Kidd, K. K.; 

Reeders, S. T. : The Na+/H+ antiporter: a 'melt' polymor- 
phism allows regional mapping to the short arm of chro- 
mosome 1. Hum. G. 

[9338] Further studies establishing the function and utilities of 
SLC9A1 are found in John Hopkins OMIM database record 
ID 107310, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Solute carrier 
family 9 (sodium/hydrogen exchanger), isoform 3 regula- 
tory factor 1 (SLC9A3R1, Accession NP_004243.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. SLC9A3R1 BINDING SITE is a target binding site 
found in the 5 N untranslated region of mRNA encoded by 
SLC9A3R1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC9A3R1 BINDING SITE, designated 
SEQ ID: 10906, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9339] Another function of GAM63 is therefore inhibition of So- 
lute carrier family 9 (sodium/hydrogen exchanger), iso- 
form 3 regulatory factor 1 (SLC9A3R1, Accession 



NP_004243.1), a gene which is the regulatory cofactor of 
the NHE3 (SLC9A3) sodium/hydrogen antiporter. Accord- 
ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC9A3R1. 

[9340] The function of SLC9A3R1 has been established by previ- 
ous studies. Murthy et al. (1998) isolated SLC9A3R1, 
which they termed NHERF, by screening a fetal frontal 
cortex cDNA library using a yeast 2- hybrid system with 
merlin as bait. Northern blot analysis revealed that 
SLC9A3R1 is ubiquitously expressed, with highest levels 
in kidney, liver, and pancreas. Deletion and mutation 
analyses showed that SLC9A3R1 associates with the N ter- 
minus but not with the C terminus of merlin. SLC9A3R1 
was also shown to bind to moesin and radixin at the N 
terminus, the region with the most homology to merlin. 
Using immunocytochemistry, Murthy et al. (1998) demon- 
strated that SLC9A3R1 colocalizes with moesin at the ruf- 
fling membrane, microvilli, and filopodia in HeLa cells 

[9341] Animal model experiments lend further support to the 

function of SLC9A3R1. Shenolikar et al. (2002) found that 
targeted disruption of the mouse Nherfl gene eliminated 
Nherf 1 expression in kidney and other tissues of the mu- 



tant mice without altering Nherf2 levels in these tissues. 
Heterozygous and homozygous deficient male mice main- 
tained normal blood electrolytes but showed increased 
urinary excretion of phosphate when compared with ho- 
mozygous wildtype animals. Although the overall levels of 
renal Nherfl targets, Slc9a3 and sodium- phosphate 
transport- 2 (Npt2; 182309), were unchanged in the mu- 
tant mice, immunocytochemistry showed that the Npt2 
protein was aberrantly localized at internal sites in the re- 
nal proximal tubule cells. The mislocalization of Npt2 par- 
alleled a reduction in the transporter protein in renal 
brush- border membranes isolated from the mutant mice. 
In contrast, Slc9a3 was appropriately localized at the api- 
cal surface of proximal tubules in both wildtype and mu- 
tant mice. These data suggested that NHERF1 plays a 
unique role in the apical targeting and/or trafficking of 
NPT2 in the mammalian kidney, a function not shared by 
NHERF2 or other renal PDZ proteins. Phosphate wasting 
seen in the Nherfl homozygous null mice provided a 
novel experimental system for defining the role of PDZ 
adaptors in the hormonal control of ion transport and re- 
nal disease 

[9342] it j S appreciated that the abovementioned animal model 



for SLC9A3R1 is acknowledged by those skilled in the art 
as a scientifically valid animal model, as can be further 
appreciated from the publications sited hereinbelow. 

[9343] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9344] shenolikar, S.; Voltz, J. W.; Minkoff, C. M.; Wade, J. B.; 

Weinman, E.J. : Targeted disruption of the mouse NHERF- 
1 gene promotes internalization of proximal tubule 
sodium- phosphate cotransporter type Ma and renal phos- 
phate wasting. Proc. Nat. Acad. Sci. 99: 11470- 11475, 
2002. ; and 

[9345] Murthy, A.; Gonzalez- Agosti, C; Cordero, E.; Pinney, D.; 
Candia, C; Solomon, F.; Gusella, J.; Ramesh, V. : NHE- RF, 
a regulatory cofactor for Na(+)- H(+) exchange, is a com- 
mon interactor f. 

[9346] Further studies establishing the function and utilities of 
SLC9A3R1 are found in John Hopkins OMIM database 
record ID 604990, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Swi/snf re- 
lated, matrix associated, actin dependent regulator of 
chromatin, subfamily d, member 1 (SMARCD1, Accession 
NP_620710.1) is another GAM63 target gene, herein des- 



ignated TARGET GENE. SMARCD1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by SMARCD1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SMARCD1 BINDING SITE, designated SEQ ID: 12 120, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[9347] Another function of GAM63 is therefore inhibition of Swi/ 
snf related, matrix associated, actin dependent regulator 
of chromatin, subfamily d, member 1 (SMARCD1, Acces- 
sion NP_620710.1), a gene which is involved in chromatin 
assembly and remodeling. Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SMARCD1. 

[9348] The function of SMARCD1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM42.1.Swi/snf related, matrix associated, actin de- 
pendent regulator of chromatin, subfamily d, member 1 
(SMARCD1, Accession NP_003067.2) is another GAM63 
target gene, herein designated TARGET GENE. SMARCD1 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by SMARCD1, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SMARCD1 BINDING SITE, designated 
SEQ ID: 12 120, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9349] Another function of GAM63 is therefore inhibition of Swi/ 
snf related, matrix associated, actin dependent regulator 
of chromatin, subfamily d, member 1 (SMARCD1, Acces- 
sion NP_003067.2), a gene which is involved in chromatin 
assembly and remodeling. Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SMARCD1. 

[9350] The function of SMARCD1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM42.1.Smcx homolog, x chromosome (mouse) 
(SMCX, Accession NP_004178.1) is another GAM63 target 
gene, herein designated TARGET GENE. SMCX BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SMCX, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SMCX BIND- 
ING SITE, designated SEQ ID:18708, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9351] Another function of GAM63 is therefore inhibition of Smcx 
homolog, x chromosome (mouse) (SMCX, Accession 
NP_004178.1), a gene which escapes X inactivation. Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SMCX. 

[9352] The function of SMCX has been established by previous 
studies. Agulnik et al. (1994) cloned a gene, designated 
Smcx, from the mouse X chromosome by its homology to 
the Y- located gene Smcy. Using direct in situ hybridiza- 
tion, Smcx was mapped to the distal end of the mouse X 
chromosome (XF2- XF4) and its human homolog, SMCX, 
was mapped to proximal Xp (Xpll.2- pll.l). Meiotic 
mapping in the mouse placed Smcx in the interval be- 
tween Pip and Pdhal. Agulnik et al. (1994) showed that 
the Smcx gene escapes X inactivation; in hamster/human 
hybrids, it was expressed when either an active or an in- 



active human X chromosome was present. Furthermore, 2 
alleles of Smcx were found to be expressed in t(16;X)16H 
female mice despite the intact X chromosome being inac- 
tive in all cells. Thus, Smcx is also not subject to X inacti- 
vation. Agulnik et al. (1994) stated that this was the first 
example in the mouse of a gene that escapes X inactiva- 
tion. Brown et al. (1995) demonstrated that the DXS423E 
gene (OMIM Ref. No. 300040), which is also located on 
Xpll.22- pll.21, likewise escapes X chromosome inacti- 
vation. Thus, the DXS423E and XE169 genes define a new 
region in the proximal short arm of the X chromosome 
that is not subject to X chromosome inactivation. Lingen- 
felter et al. (1998) showed that Smcx is susceptible to 
complete X inactivation in a portion of mouse embryonic 
cells. Furthermore, Smcx inactivation persists in some 
cells at least until 13.5 days postcoitum. A highly variable 
Smcx expression found during mouse development pro- 
gressively disappears in adult tissues where nearly equal 
expression between alleles is observed 

[9353] 

[9354] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[9355] Agulnik, A. I.; Mitchell, M. J.; Mattei, M.- C; Borsani, C; 
Avner, P. A.; Lerner, J. L; Bishop, C. E. : A novel X gene 
with a widely transcribed Y- linked homologue escapes X- 
inactivation in mouse and human. Hum. Molec. Genet. 3: 
879- 884, 1994. ; and 

[9356] Lingenfelter, P. A.; Adler, D. A.; Poslinski, D.; Thomas, S.; 
Elliott, R. W.; Chapman, V. M.; Disteche, C. M. : Escape 
from X inactivation of Smcx is preceded by silencing dur- 
ing mouse deve. 

[9357] Further studies establishing the function and utilities of 

SMCX are found in John Hopkins OMIM database record ID 
314690, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. SNRK (Accession 
NP_060189.2) is another GAM63 target gene, herein des- 
ignated TARGET GENE. SNRK BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SNRK, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SNRK BINDING SITE, designated 
SEQ ID: 17487, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9358] Another function of GAM63 is therefore inhibition of SNRK 



(Accession NP_060189.2) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SNRK. 

[9359] sorting nexin 7 (SNX7, Accession NP.689424.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
SNX7 BINDING SITE is a target binding site found in the 3^ 
untranslated region of multiple transcripts of mRNA en- 
coded by SNX7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SNX7 BINDING SITE, designated 
SEQ ID: 16240, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9360] Another function of GAM63 is therefore inhibition of Sort- 
ing nexin 7 (SNX7, Accession NP_689424.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SNX7. 

[9361] Sorting nexin 7 (SNX7, Accession NP_057060.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
SNX7 BINDING SITE is a target binding site found in the 3^ 
untranslated region of multiple transcripts of mRNA en- 
coded by SNX7, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SNX7 BINDING SITE, designated 
SEQ ID: 16240, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 
[9362] Another function of GAM63 is therefore inhibition of Sort- 
ing nexin 7 (SNX7, Accession NP_057060.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SNX7. 

[9363] sry (sex determining region y)-box 9 (campomelic dyspla- 
sia, autosomal sex-reversal) (SOX9, Accession 
NP_000337.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. SOX9 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SOX9, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SOX9 BINDING SITE, designated 
SEQ ID: 14587, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9364] Another function of GAM63 is therefore inhibition of Sry 
(sex determining region y)-box 9 (campomelic dysplasia, 



autosomal sex-reversal) (SOX9, Accession NP_000337.1), 
a gene which regulates the expression of other genes in- 
volved in chondrogenesis. Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SOX9. 
[9365] The function of SOX9 has been established by previous 

studies. Murakami et al. (2000) showed that expression of 
Sox9 is upregulated by fibroblast growth factors (FGFs; 
OMIM Ref. No. 601513) in primary chondrocytes and in 
Sox9- expressing mesenchymal cells. They further pre- 
sented evidence that FGF stimulation of Sox9 expression 
is mediated by the mitogen- activated protein kinase 
(MAPK) cascade (see OMIM Ref. No. 176948) a signal 
transduction pathway that is activated by growth factors 
such as FGF. The data strongly suggested that FGF and 
the MAPK pathway play an important role in the regulation 
of Sox9 expression during chondrocyte differentiation, Bi 
et al. (2001) proposed that Sox9 also has a role in regu- 
lating the transition to hypertrophic chondrocytes in the 
growth plate. Despite the severe hypoplasia of cartilages, 
the overall organization and cellular composition of the 
growth plate were otherwise normal. The results sug- 
gested that 2 critical steps of the chondrocyte differentia- 



tion pathway are sensitive to Sox9 dosage: an early step 
presumably at the stage of mesenchymal condensation of 
cartilage primordia, and a later step preceding the transi- 
tion of chondrocytes into hypertrophic chondrocytes. 

[9366] 

[9367] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9368] Murakami, S.; Kan, M.; McKeehan, W. L; de Crombrugghe, 
B. : Up- regulation of the chondrogenic Sox9 gene by fi- 
broblast growth factors is mediated by the mitogen- acti- 
vated protein kinase pathway. Proc. Nat. Acad. Sci. 97: 
1113- 1118, 2000. ; and 

[9369] Bi, W.; Huang, W.; Whitworth, D. J.; Deng, J. M.; Zhang, Z.; 
Behringer, R. R.; de Crombrugghe, B. : Haploinsufficiency 
of Sox9 results in defective cartilage primordia and pre- 
mature skelet. 

[9370] Further studies establishing the function and utilities of 
SOX9 are found in John Hopkins OMIM database record ID 
114290, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Synovial sarcoma, x 
breakpoint 1 (SSX1, Accession NP_005626.1) is another 
GAM63 target gene, herein designated TARGET GENE. 



SSX1 BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by SSX1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SSX1 BINDING SITE, designated SEQ ID:2767, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 
[9371] Another function of GAM63 is therefore inhibition of Syn- 
ovial sarcoma, x breakpoint 1 (SSX1, Accession 
NP_005626.1), a gene which may act as a modulator of 
transcription, and therefore may be associated with Syn- 
ovial sarcoma. Accordingly, utilities of GAM63 include di- 
agnosis, prevention and treatment of Synovial sarcoma., 
and of other diseases and clinical conditions associated 
with SSX1. 

[9372] The function of SSX1 has been established by previous 

studies. Synovial sarcoma, according to the experience of 
Enzinger and Weiss (1983), is the fourth most common 
type of soft tissue sarcoma. It usually develops in adoles- 
cents and young adults, is more common in males than in 
females, and has no racial predilection. Turc- Carel et al. 
(1987) found a translocation involving chromosome X 



(band pll.2) and chromosome 18 (band qll.2) in short- 
term cultures of cells from 5 synovial sarcomas and 1 ma- 
lignant fibrous histiocytoma. In 4 of the tumors, the 
translocation t(X;18)(pll.2;qll.2) was reciprocal. The 2 
other tumors had complex translocations, which, however, 
always involved chromosomes X and 18 at the 2 sites 
mentioned. The X;18 translocation was not detected in 
other histologic types of soft tissue sarcoma. This was the 
first description of a sex chromosome abnormality in a 
human solid tumor. Griffin and Emanuel (1987) confirmed 
the original findings of Turc- Carel et al. (1987). The 
karyotype of the tumor in their patient was 
46,XX,t(X;18)(pll;qll). It may be significant that the 
ARAF1 oncogene (OMIM Ref. No. 311010) maps to the 
same region. Inactivation of the normal X chromosome in 
cells carrying the X/autosome translocation may result in 
loss of expression of the normal allele and allow expres- 
sion of the altered gene at the breakpoint on the X chro- 
mosome. This phenomenon permitted localization of the 
gene for Duchenne muscular dystrophy (DMD; 300377) 
and a number of other autosomal recessive disorders that 
have been observed in females with X/autosome translo- 
cations. Smith et al. (1987) identified the translocation 



t(X;18)(pll.2;qll.2) in every cell analyzed from each of 3 
synovial sarcomas. Karakousis et al. (1987) found a spe- 
cific translocation between the X chromosome and chro- 
mosome 18 in 6 cases of synovial sarcoma. Wang- Wuu et 
al. (1987) likewise found t(X;18) in a case of synovial sar- 
coma. In a 13- year- old Japanese girl, Ueda et al. (1988) 
found t(X;18) in a synovial sarcoma, together with an in- 
sertion of chromosome llq material into 15q. Knight et 
al. (1989) noted that the oncogene ARAF1 is not directly 
involved in the X;18 translocation. Miozzo et al. (1992) re- 
ported the instructive case of a patient with the Turner 
syndrome in whom the only X chromosome was involved 
in a translocation of typical form: t(X;18)(pll;qll). Knight 
et al. (1992) examined a hybrid cell line by Southern anal- 
ysis using 13 additional markers located atXpll.3- cen. 
The location of the breakpoint was further confirmed by 
fluorescence in situ hybridization. Two YAC probes of 300 
kb and 450 kb, containing the OATL2 locus (OMIM Ref. 
No. 311241), hybridized to both derivative chromosomes, 
indicating that these YACs span the translocation break- 
point. Similar results were obtained with 2 independent 
cell lines carrying the translocation. Sinke et al. (1993) 
concluded that the translocation breakpoint in Xpll.2 



that is associated with synovial sarcoma is different from 
the translocation breakpoint in Xpll.2 associated with re- 
nal adenocarcinoma (see OMIM Ref. No. 314310). By 
screening a synovial sarcoma cDNA library with a YAC 
spanning the X chromosome breakpoint, Clark et al. 
(1994) identified a hybrid transcript that contained 5- 
prime sequences (designated OMIM Ref. No. SSXT; 
600192) mapping to chromosome 18 and 3- prime se- 
quences (designated SSX by them) mapping to the X chro- 
mosome. An SYT probe detected genomic rearrangements 
in 10 of 13 synovial sarcomas. Sequencing of cDNA clones 
showed that the normal SYT gene encodes a protein rich 
in glutamine, proline, and glycine and that in synovial sar- 
coma, rearrangement of the SYT gene results in the for- 
mation of an SYT- SSX fusion protein. Both SYT and SSX 
failed to exhibit significant homology to known gene se- 
quences. 

[9373] 

[9374] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9375] ciark, J.; Rocques, P. J.; Crew, A. J.; Gill, S.; Shipley, J.; 

Chan, A. M.- L; Gusterson, B. A.; Cooper, C. S. : Identifi- 



cation of novel genes, SYT and SSX, involved in the 
t(X;18)(pll.2;qll.2) translocation found in human syn- 
ovial sarcoma. Nature Genet. 7: 502- 508, 1994. ; and 
[9376] Turc- Carel, C; Dal Cin, P.; Limon, J.; Rao, U.; Li, F. P.; 

Corson, J. M.; Zimmerman, R.; Parry, D. M.; Cowan, J. M.; 
Sandberg, A. A. : Involvement of chromosome X in primary 
cytogenet. 

[9377] Further studies establishing the function and utilities of 
SSX1 are found in John Hopkins OMIM database record ID 
312820, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Synovial sarcoma, x 
breakpoint 8 (SSX8, Accession NP.777621.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
SSX8 BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by SSX8, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SSX8 BINDING SITE, designated SEQ ID:2767, to the nu- 
cleotide sequence of GAM63 RNA, herein designated GAM 
RNA, also designated SEQ ID:348. 

[9378] Another function of GAM63 is therefore inhibition of Syn- 
ovial sarcoma, x breakpoint 8 (SSX8, Accession 



NP_777621.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SSX8. 
[9379] ST6GALNAC6 (Accession NP.038471.2) is another GAM63 
target gene, herein designated TARGET GENE. 
ST6GALNAC6 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
ST6GALNAC6, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ST6GALNAC6 BINDING SITE, desig- 
nated SEQ ID: 1576, to the nucleotide sequence of GAM63 
RNA, herein designated GAM RNA, also designated SEQ 
ID:348. 

[9380] Another function of GAM63 is therefore inhibition of 
ST6GALNAC6 (Accession NP_038471.2) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ST6GALNAC6. 

[9381] Sulfotransferase family 4a, member 1 (SULT4A1, Acces- 
sion NP.795343.1) is another GAM63 target gene, herein 
designated TARGET GENE. SULT4A1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 



multiple transcripts of mRNA encoded by SULT4A1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SULT4A1 BINDING SITE, designated SEQ ID: 12034, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[9382] Another function of GAM63 is therefore inhibition of Sul- 
fotransferase family 4a, member 1 (SULT4A1, Accession 
NP.795343.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SULT4A1. 

[9383] Synaptogyrin 1 (SYNGR1, Accession NP.004702.2) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. SYNGR1 BINDING SITE is a target binding site found 
in the 3^ untranslated region of multiple transcripts of 
mRNA encoded by SYNGR1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SYNGR1 BINDING 
SITE, designated SEQ ID:8617, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 



[9384] Another function of GAM63 is therefore inhibition of 

Synaptogyrin 1 (SYNGR1, Accession NP_004702.2), a gene 
which belongs to transmembrane synaptic vesicle protein 
and may function in membrane recycling. Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SYNGR1. 

[9385] The function of SYNGR1 has been established by previous 
studies. Rat synaptogyrin, or RATSYNGR1, is an integral 
membrane protein associated with presynaptic vesicles in 
neuronal cells. See SYNGR2 (OMIM Ref. No. 603926). As 
part of an effort to sequence the long arm of human chro- 
mosome 22, Kedra et al. (1998) identified the human ho- 
molog of RATSYNGR1, synaptogyrin- 1 (OMIM Ref. No. 
SYNGR1). By a combination of EST database searching and 
library screening, the authors isolated cDNAs correspond- 
ing to 3 alternatively spliced transcripts, which they des- 
ignated SYNGRla- c. The predicted la, lb, and lc pro- 
teins contain 234, 191, and 192 amino acids, respectively. 
Northern blot analysis revealed that the 4.5- kb SYNGRla 
mRNA is expressed at high levels in brain. The other tran- 
script forms are expressed at low levels in nonneuronal 
tissues. In situ hybridization to embryonic and adult 



mouse tissues confirmed that SYNGRla, the most abun- 
dant transcript form, shows predominantly neuronal ex- 
pression. Kedra et al. (1998) also identified cDNAs encod- 
ing the related human proteins SYNGR2 and SYNGR3 
(OMIM Ref. No. 603927) and mouse Syngrlb. Like RAT- 
SYNGR1, the mouse and human synaptogyrin family 
members contain 4 membrane- spanning domains. The 
conserved central portion of SYNGRla shares 54%, 61%, 
and 92% identity with that of SYNGR2, SYNGR3, and RAT- 
SYNGR1, respectively. 
[9386] Animal model experiments lend further support to the 
function of SYNGR1. Using gene targeting, Janz et al. 
(1999) generated mice lacking Syngrl. They bred these 
Syngrl knockout mice against Syp (OMIM Ref. No. 
313475) knockout mice generated by McMahon et al. 
(1996) to create double knockout mice deficient in both 
Syp and Syngrl. Both single and double knockout mice 
were viable and fertile. Morphologic and biochemical 
analysis showed that the architecture and composition of 
synapses were unaltered in the brains of Syngrl single 
knockout and Syngrl/Syp double knockout mutant mice. 
Electrophysiologic recordings in the hippocampal CA1 re- 
gion revealed that short- and long- term synaptic plastic- 



ity was severely reduced in the Syngrl/Syp double knock- 
out mice without changes in the fundamental release ap- 
paratus, vesicle cycling, or release probability. Janz et al. 
(1999) concluded that Syngrl and Syp perform essential 
and redundant functions in synaptic plasticity without be- 
ing required for synaptic transmission as such. 

[9387] | t j S appreciated that the abovementioned animal model 
for SYNGR1 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[9388] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9389] JanZj R. ; sudhof, T. C; Hammer, R. E.; Unni, V.; Siegel- 
baum, S. A.; Bolshakov, V. Y. : Essential roles in synaptic 
plasticity for synaptogyrin I and synaptophysin I. Neuron 
24: 687- 700, 1999. ; and 

[9390] Kedra, D.; Pan, H.- Q.; Seroussi, E.; Fransson, I.; Guilbaud, 
C; Collins, J. E.; Dunham, I.; Blennow, E.; Roe, B. A.; Piehl, 
F.; Dumanski, J. P. : Characterization of the human 
synapto. 

[9391] Further studies establishing the function and utilities of 
SYNGR1 are found in John Hopkins OMIM database record 



ID 603925, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Transforming, 
acidic coiled-coil containing protein 1 (TACC1, Accession 
NP_006274.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. TACC1 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded byTACCl, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TACC1 BINDING SITE, designated 
SEQ ID:3381, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9392] Another function of GAM63 is therefore inhibition of 
Transforming, acidic coiled-coil containing protein 1 
(TACC1, Accession NP_006274.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TACC1. 

[9393] Transcription elongation factor a (sii), 3 (TCEA3, Acces- 
sion XP_114075.1) is another GAM63 target gene, herein 
designated TARGET GENE. TCEA3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded byTCEA3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TCEA3 BINDING SITE, designated 
SEQ ID:9591, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9394] Another function of GAM63 is therefore inhibition of 

Transcription elongation factor a (sii), 3 (TCEA3, Acces- 
sion XP_114075.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TCEA3. 

[9395] j-cell leukemia translocation altered gene (TCTA, Acces- 
sion NP_071503.1) is another GAM63 target gene, herein 
designated TARGET GENE. TCTA BINDING SITE1 and TCTA 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by TCTA, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TCTA 
BINDING SITE1 and TCTA BINDING SITE2, designated SEQ 
ID:9236 and SEQ ID:8960 respectively, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9396] Another function of GAM63 is therefore inhibition of T- 
cell leukemia translocation altered gene (TCTA, Accession 



NP_071503.1) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TCTA. 

[9397] TEM7 (Accession NP.065 138.2) is another GAM63 target 
gene, herein designated TARGET GENE. TEM7 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by TEM7, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TEM7 BIND- 
ING SITE, designated SEQ ID:7488, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9398] Another function of GAM63 is therefore inhibition of TEM7 
(Accession NP_065 138.2), a gene which involves in angio- 
genesis and therefore may be associated with Colorectal 
cancer. Accordingly, utilities of GAM63 include diagnosis, 
prevention and treatment of Colorectal cancer, and of 
other diseases and clinical conditions associated with 
TEM7. 

[9399] The function of TEM7 has been established by previous 

studies. Using serial analysis of gene expression (SAGE), St 
Croix et al. (2000) identified partial cDNAs corresponding 



to several tumor endothelial markers (TEMs) that dis- 
played elevated expression during tumor angiogenesis. 
Among the genes they identified was TEM7. Using 
database searches and 5- prime RACE, Carson- Walter et 
al. (2001) derived sequences covering the entire TEM7 
coding region, which encodes a 500- amino acid type I 
transmembrane protein containing a plexin- like domain. 
An alternate transcript of the TEM7 gene had been desig- 
nated TEM3 by St Croix et al. (2000). TEM3 and TEM7 dif- 
fer in the use of alternative polyadenylation sites but re- 
sult in the same predicted protein. The mouse ortholog of 
TEM7 shares 81% amino acid identity with the human pro- 
tein. In situ hybridization analysis of human colorectal 
cancer by Carson- Walter et al. (2001) demonstrated that 
TEM7 was expressed clearly in the endothelial cells of the 
tumor stroma but not in the endothelial cells of normal 
colonic tissue. Using in situ hybridization to assay expres- 
sion in various normal adult mouse tissues, they observed 
that Tem7 was largely undetectable in mouse tissues or 
tumors, but was abundantly expressed in mouse brain. 
Carson- Walter et al. (2001) localized Tem7 expression to 
Purkinje cells of the cerebellum and some neuronal cells. 

[9400] 



[9401] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 9402 ] Carson- Walter, E. B.; Watkins, D. N.; Nanda, A.; Vogel- 
stein, B.; Kinzler, K. W.; St. Croix, B. : Cell surface tumor 
endothelial markers are conserved in mice and humans. 
Cancer Res. 61: 6649- 6655, 2001. ; and 

[9403] st. Croix, B.; Rago, C; Velculescu, V.; Traverso, C; Ro- 
mans, K. E.; Montgomery, E.; Lai, A.; Riggins, G. J.; 
Lengauer, C; Vogelstein, B.; Kinzler, K. W. : Genes ex- 
pressed in human tu. 

[9404] Further studies establishing the function and utilities of 
TEM7 are found in John Hopkins OMIM database record ID 
606826, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Tgfb-induced factor 
(tale family homeobox) (TGIF, Accession NP_775303.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. TGIF BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by TGIF, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TGIF BINDING SITE, desig- 



nated SEQ ID: 14985, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[9405] Another function of GAM63 is therefore inhibition of 

Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 
sion NP_775303.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TGIF. 

[9406] Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 
sion NP_775299.1) is another GAM63 target gene, herein 
designated TARGET GENE. TGIF BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by TGIF, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TGIF 
BINDING SITE, designated SEQ ID:14985, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9407] Another function of GAM63 is therefore inhibition of 

Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 
sion NP_775299.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with TGIF. 

[9408] Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 
sion NP_775302.1) is another GAM63 target gene, herein 
designated TARGET GENE. TGIF BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by TGIF, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TGIF 
BINDING SITE, designated SEQ ID:14985, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9409] Another function of GAM63 is therefore inhibition of 

Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 
sion NP_775302.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TGIF. 

[9410] Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 
sion NP_775300.1) is another GAM63 target gene, herein 
designated TARGET GENE. TGIF BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TGIF, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TGIF 
BINDING SITE, designated SEQ ID:14985, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[941 1] Another function of GAM63 is therefore inhibition of 

Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 
sion NP_775300.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TGIF. 

[9412] Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 
sion NP.733796.2) is another GAM63 target gene, herein 
designated TARGET GENE. TGIF BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TGIF, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TGIF 
BINDING SITE, designated SEQ ID:14985, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9413] Another function of GAM63 is therefore inhibition of 

Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 



sion NP.733796.2) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TGIF. 

[9414] Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 
sion NP_775301.1) is another GAM63 target gene, herein 
designated TARGET GENE. TGIF BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by TGIF, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TGIF 
BINDING SITE, designated SEQ ID:14985, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9415] Another function of GAM63 is therefore inhibition of 

Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 
sion NP_775301.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TGIF. 

[9416] Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 
sion NP_003235.1) is another GAM63 target gene, herein 
designated TARGET GENE. TGIF BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 



pie transcripts of mRNA encoded by TGIF, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TGIF 
BINDING SITE, designated SEQ ID:14985, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9417] Another function of GAM63 is therefore inhibition of 

Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 
sion NP.003235.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TGIF. 

[9418] Tgfb-induced factor (tale family homeobox) (TGIF, Acces- 
sion NP_777480.1) is another GAM63 target gene, herein 
designated TARGET GENE. TGIF BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TGIF, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TGIF 
BINDING SITE, designated SEQ ID:14985, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 



[9419] Another function of GAM63 is therefore inhibition of 

Tgfb- induced factor (tale family homeobox) (TGIF, Acces- 
sion NP_777480.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TGIF. 

[9420] Thrombopoietin (myeloproliferative leukemia virus onco- 
gene ligand, megakaryocyte growth and development fac- 
tor) (THPO, Accession NP_000451.1) is another GAM63 
target gene, herein designated TARGET GENE. THPO BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by THPO, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of THPO BIND- 
ING SITE, designated SEQ ID:15986, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9421] Another function of GAM63 is therefore inhibition of 

Thrombopoietin (myeloproliferative leukemia virus onco- 
gene ligand, megakaryocyte growth and development fac- 
tor) (THPO, Accession NP_000451.1), a gene which binds 
to c- Mpl receptor and regulates megakaryocyte develop- 
ment and therefore may be associated with Essential 



thrombocythemia. Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of Essential throm- 
bocythemia, and of other diseases and clinical conditions 
associated with THPO. 
[9422] The function of THPO has been established by previous 
studies. Bartley et al. (1994) reported the identification 
and cloning of a megakaryocyte growth and development 
factor (MGDF) from canine, murine, and human sources. 
Human, dog, and mouse cDNAs for MGDF are highly con- 
served and encode open reading frames for proteins of 
353, 352, and 356 amino acids, respectively. Both canine 
and recombinant human MGDF support the development 
of megakaryocytes from human CD34(+) progenitor cell 
populations. MGDF binds to Mpl affinity columns, and its 
biologic effects are inhibited by the soluble extracellular 
domain of Mpl, suggesting that MGDF is a cytokine that 
regulates megakaryocyte development and is a ligand for 
the MPL receptor. Farese et al. (1996) reported that ad- 
ministration of a pegylated form of recombinant MGDF 
(PEG- MGDF) significantly induced bone marrow regenera- 
tion compared with rMGDF untreated with PEG. When 
combined with recombinant G- CSF, PEG- MGDF signifi- 
cantly enhanced multilineage hematopoietic recovery with 



no evidence of lineage competition. Ratajczak et al. (1997) 
found that in the presence of erythropoietin (OMIM Ref. 
No. 133170) and interleukin- 3 (OMIM Ref. No. 147740), 
THPO was able to stimulate a small increase in erythroid 
colony formation in culture. Other studies suggested that 
THPO has little direct stimulatory effect on erythroid pro- 
genitor cells but may indirectly enhance erythropoiesis by 
preventing very early erythroid progenitor cells from un- 
dergoing apoptotic cell death. Essential thrombocythemia 
(OMIM Ref. No. 187950) is a chronic myeloproliferative 
syndrome due to sustained proliferation of megakary- 
ocytes, which results in elevated numbers of circulating 
platelets, thrombotic or hemorrhagic episodes, and occa- 
sional leukemic transformation. Hereditary thrombo- 
cythemia with autosomal dominant transmission has been 
described with manifestations similar to those of sporadic 
essential thrombocythemia. As the THPO gene encodes a 
lineage- restricted growth factor with profound stimula- 
tory effects on megakaryopoiesis and platelet production, 
Wiestner et al. (1998) tested the hypothesis that mutation 
in this gene might be responsible for the disorder in a 
Dutch family with 11 affected individuals. TPO protein 
concentrations in serum were consistently elevated in af- 



fected members of this family. Using an intragenic CA 
marker for the THPO gene, they demonstrated linkage to 
the disorder; lod score = 3.5 at theta = 0.0. Affected 
members were found to carry a splice donor mutation 
(600044.0001) that led to THPO mRNAs with shortened 
5- prime untranslated regions that were more efficiently 
translated than the normal THPO transcripts. 

[9423] 

[9424] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9425] Bartley, T. D.; Bogenberger, J.; Hunt, P.; Li, Y.- S.; Lu, H. S.; 
Martin, F.; Chang, M.- S.; Samal, B.; Nichol, J. L; Swift, S.; 
Johnson, M.J.; Hsu, R.- Y.; and 41 others : Identification 
and cloning of a megakaryocyte growth and development 
factor that is a ligand for the cytokine receptor Mpl. Cell 
77: 1117- 1124, 1994. ; and 

[9426] wiestner, A.; Schlemper, R. J.; van der Maas, A. P. C; 

Skoda, R. C. : An activating splice donor mutation in the 
thrombopoietin gene causes hereditary thrombo- 
cythaemia. Nature Genet. 

[9427] Further studies establishing the function and utilities of 

THPO are found in John Hopkins OMIM database record ID 



600044, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Translocase of inner 
mitochondrial membrane 9 homolog (yeast) (TIMM9, Ac- 
cession NP_036592.1) is another GAM63 target gene, 
herein designated TARGET GENE. TIMM9 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by TIMM9, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TIMM9 BINDING 
SITE, designated SEQ ID:8618, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 
[9428] Another function of GAM63 is therefore inhibition of 

Translocase of inner mitochondrial membrane 9 homolog 
(yeast) (TIMM9, Accession NP_036592.1) . Accordingly, 
utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TIMM9. 

[9429] T |p_i (Accession NP.055419.1) is another GAM63 target 
gene, herein designated TARGET GENE. TIP-1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by TIP-1, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TIP-1 BIND- 
ING SITE, designated SEQ ID:10187, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9430] Another function of GAM63 is therefore inhibition of TIP-1 
(Accession NP_055419.1) . Accordingly, utilities of GAM63 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TIP-1. 

[9431] Triple homeobox 1 (TIX1, Accession NP_055850.1) is an- 
other GAM63 target gene, herein designated TARGET 
GENE. TIX1 BINDING SITE is a target binding site found in 
the 3 N untranslated region of mRNA encoded by TIX1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TIX1 BINDING SITE, designated SEQ ID:4786, to 
the nucleotide sequence of GAM63 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:348. 

[9432] Another function of GAM63 is therefore inhibition of 

Triple homeobox 1 (TIX1, Accession NP_055850.1) . Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with TIX1. 
[9433] Tropomodulin 2 (neuronal) (TMOD2, Accession 

NP_055363.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. TMOD2 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded byTMOD2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TMOD2 BINDING SITE, desig- 
nated SEQ ID:5911, to the nucleotide sequence of GAM63 
RNA, herein designated GAM RNA, also designated SEQ 
ID:348. 

[9434] Another function of GAM63 is therefore inhibition of 
Tropomodulin 2 (neuronal) (TMOD2, Accession 
NP_055363.1), a gene which is an actin- capping protein 
for the slow- growing end of filamentous actin. Accord- 
ingly, utilities of GAM63 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TMOD2. 

[9435] The function of TMOD2 has been established by previous 
studies. Watakabe et al. (1996) identified and purified rat 
NTMOD as a protein that binds to the neuron- specific 



tropomyosin isoform, Tmbr3. Using degenerate oligonu- 
cleotides based on peptide sequences of NTMOD, they 
cloned an NTMOD cDNA from a rat brain cDNA library. 
Northern blot and RNase protection analyses detected NT- 
MOD mRNA expression predominantly in brain. Im- 
munofluorescence of primary frontal cortex cell cultures 
showed that NTMOD is specifically expressed in neurons. 
By screening a human cerebellar cDNA library with a por- 
tion of the rat NTMOD as probe, Cox and Zoghbi (2000) 
cloned a human NTMOD cDNA, designated TMOD2. 
TMOD2 encodes a deduced 351- amino acid protein. 
Northern blot analysis demonstrated restricted expression 
of TMOD2 in neuronal tissues; an approximately 9.5- kb 
transcript was seen in all brain regions. Cox and Zoghbi 
(2000) also cloned the mouse ortholog. Northern blot 
analysis showed that expression of mouse Tmod2 oc- 
curred as early as embryonic day 7 and progressively in- 
creased during development. 

[9436] 

[9437] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9438] Watakabe, A.; Kobayashi, R.; Helfman, D. M. : N- tropo- 



modulin: a novel isoform of tropomodulin identified as 
the major binding protein to brain tropomyosin. J. Cell Sci. 
109: 2299- 2310, 1996. ; and 
[9439] c 0Xj P. R.; Zoghbi, H. Y. : Sequencing, expression analy- 
sis, and mapping of three unique human tropomodulin 
genes and their mouse orthologs. Genomics 63: 97- 107, 
2000. 

[9440] Further studies establishing the function and utilities of 
TMOD2 are found in John Hopkins OMIM database record 
ID 602928, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.TMSNB 
(Accession NP.068832.1) is another GAM63 target gene, 
herein designated TARGET GENE. TMSNB BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by TMSNB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TMSNB BINDING 
SITE, designated SEQ ID:6359, to the nucleotide sequence 
of GAM63 RNA, herein designated GAM RNA, also desig- 
nated SEQID:348. 

[9441] Another function of GAM63 is therefore inhibition of TM- 
SNB (Accession NP_068832.1) . Accordingly, utilities of 



GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TMSNB. 
[9442] Tumor necrosis factor receptor superfamily, member 10b 
(TNFRSF10B, Accession NP_671716.1) is another GAM63 
target gene, herein designated TARGET GENE. TNFRSF10B 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by TNFRSF10B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TNFRSF10B BINDING SITE, desig- 
nated SEQ ID: 1812, to the nucleotide sequence of GAM63 
RNA, herein designated GAM RNA, also designated SEQ 
ID:348. 

[9443] Another function of GAM63 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 10b 
(TNFRSF10B, Accession NP_671716.1), a gene which forms 
complex that induces apoptosis. and therefore may be as- 
sociated with Squamous cell carcinoma . Accordingly, util- 
ities of GAM63 include diagnosis, prevention and treat- 
ment of Squamous cell carcinoma ., and of other diseases 
and clinical conditions associated with TNFRSF10B. 

[9444] The function of TNFRSF10B and its association with vari- 



ous diseases and clinical conditions, has been established 
by previous studies, as described hereinabove with refer- 
ence to GAM30.1.Tumor necrosis factor receptor super- 
family, member 10b (TNFRSF10B, Accession NP.003833.3) 
is another GAM63 target gene, herein designated TARGET 
GENE. TNFRSF10B BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by TNFRSF10B, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TNFRSF10B 
BINDING SITE, designated SEQ ID:1812, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9445] Another function of GAM63 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 10b 
(TNFRSF10B, Accession NP.003833.3), a gene which forms 
complex that induces apoptosis. and therefore may be as- 
sociated with Squamous cell carcinoma . Accordingly, util- 
ities of GAM63 include diagnosis, prevention and treat- 
ment of Squamous cell carcinoma ., and of other diseases 
and clinical conditions associated with TNFRSF10B. 

[9446] The function of TNFRSF10B and its association with vari- 



ous diseases and clinical conditions, has been established 
by previous studies, as described hereinabove with refer- 
ence to GAM30.1.Tumor necrosis factor receptor super- 
family, member 8 (TNFRSF8, Accession NP_001234.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. TNFRSF8 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by TNFRSF8, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TNFRSF8 BIND- 
ING SITE, designated SEQ ID:10652, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9447] Another function of GAM63 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 8 
(TNFRSF8, Accession NP_001234.1), a gene which regu- 
lates gene expression through activation of nf- kappab. 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TNFRSF8. 

[9448] The function of TNFRSF8 has been established by previous 
studies. By in vitro binding, immunoprecipitation, im- 



munoblot, and yeast 2- hybrid analyses, Aizawa et al. 
(1997) showed that TRAF2 (OMIM Ref. No. 601895) and 
TRAF5 (OMIM Ref. No. 602356) interact with overlapping 
but distinct sequences in the C- terminal region of CD30 
and mediate the activation of nuclear factor kappa- B (see 
OMIM Ref. No. 164011). Kurts et al. (1999) identified a 
new mechanism that protects against autoimmunity medi- 
ated through CD30. CD30 is expressed by activated, but 
not by resting, B or T cells. Using a model system in which 
ovalbumin- specific CD8+ T cells from the OT- I trans- 
genic line were adoptively transferred into unirradiated 
transgenic mice that expressed ovalbumin in the pancre- 
atic beta cells and the proximal renal tubular cells, Kurts 
et al. (1999) found that wildtype OT- I cells caused dia- 
betes only when adoptively transferred in large numbers 
(greater than 250,000), with lower doses being effectively 
tolerized. CD30- deficient islet- specific CD8+ T cells 
were roughly 6,000- fold more autoaggressive than wild- 
type cells, with the transfer of as few as 160 CD30- defi- 
cient T cells leading to the complete destruction of pan- 
creatic islets and the rapid onset of diabetes (within 4 
days). Kurts et al. (1999) showed that in the absence of 
CD30 signaling, cells activated but not yet deleted by the 



CD95 (OMIM Ref. No. 134637)- dependent cross- toler- 
ance mechanism gain the ability to proliferate extensively 
upon secondary encounter with antigen on parenchymal 
tissues, such as the pancreatic islets. Thus, CD30 signal- 
ing limits the proliferative potential of autoreactive CD8 
effector T cells, and protects the body against autoimmu- 
nity. 

[9449] 

[9450] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9451] Aizawa, S.; Nakano, H.; Ishida, T.; Horie, R.; Nagai, M.; Ito, 
K.; Yagita, H.; Okumura, K.; Inoue, J.; Watanabe, T. : Tu- 
mor necrosis factor receptor- associated factor (TRAF) 5 
and TRAF2 are involved in CD30- mediated NF- kappa- B 
activation. J. Biol. Chem. 272: 2042- 2045, 1997. ; and 

[9452] Kurts, C; Carbone, F. R.; Krummel, M. F.; Koch, K. M.; 
Miller, J. F. A. P.; Heath, W. R. : Signalling through CD30 
protects against autoimmune diabetes mediated by CD8 T 
cells. Nature 3. 

[9453] Further studies establishing the function and utilities of 

TNFRSF8 are found in John Hopkins OMIM database record 
ID 153243, and in cited publications listed in Table 5, 



which are hereby incorporated by reference.Tumor necro- 
sis factor receptor superfamily, member 8 (TNFRSF8, Ac- 
cession NP_694421.1) is another GAM63 target gene, 
herein designated TARGET GENE. TNFRSF8 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by TNFRSF8, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TNFRSF8 BINDING SITE, designated SEQ 
ID: 10652, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9454] Another function of GAM63 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 8 
(TNFRSF8, Accession NP_694421.1), a gene which regu- 
lates gene expression through activation of nf- kappab. 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TNFRSF8. 

[9455] The function of TNFRSF8 has been established by previous 
studies. By in vitro binding, immunoprecipitation, im- 
munoblot, and yeast 2- hybrid analyses, Aizawa et al. 
(1997) showed that TRAF2 (OMIM Ref. No. 601895) and 



TRAF5 (OMIM Ref. No. 602356) interact with overlapping 
but distinct sequences in the C- terminal region of CD30 
and mediate the activation of nuclear factor kappa- B (see 
OMIM Ref. No. 164011). Kurts et al. (1999) identified a 
new mechanism that protects against autoimmunity medi- 
ated through CD30. CD30 is expressed by activated, but 
not by resting, B or T cells. Using a model system in which 
ovalbumin- specific CD8+ T cells from the OT- I trans- 
genic line were adoptively transferred into unirradiated 
transgenic mice that expressed ovalbumin in the pancre- 
atic beta cells and the proximal renal tubular cells, Kurts 
et al. (1999) found that wildtype OT- I cells caused dia- 
betes only when adoptively transferred in large numbers 
(greater than 250,000), with lower doses being effectively 
tolerized. CD30- deficient islet- specific CD8+ T cells 
were roughly 6,000- fold more autoaggressive than wild- 
type cells, with the transfer of as few as 160 CD30- defi- 
cient T cells leading to the complete destruction of pan- 
creatic islets and the rapid onset of diabetes (within 4 
days). Kurts et al. (1999) showed that in the absence of 
CD30 signaling, cells activated but not yet deleted by the 
CD95 (OMIM Ref. No. 134637)- dependent cross- toler- 
ance mechanism gain the ability to proliferate extensively 



upon secondary encounter with antigen on parenchymal 
tissues, such as the pancreatic islets. Thus, CD30 signal- 
ing limits the proliferative potential of autoreactive CD8 
effector T cells, and protects the body against autoimmu- 
nity. 

[9456] 

[9457] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9458] Aizawa, S.; Nakano, H.; Ishida, T.; Horie, R.; Nagai, M.; Ito, 
K.; Yagita, H.; Okumura, K.; Inoue, J.; Watanabe, T. : Tu- 
mor necrosis factor receptor- associated factor (TRAF) 5 
and TRAF2 are involved in CD30- mediated NF- kappa- B 
activation. J. Biol. Chem. 272: 2042- 2045, 1997. ; and 

[9459] Kurts, C; Carbone, F. R.; Krummel, M. F.; Koch, K. M.; 
Miller, J. F. A. P.; Heath, W. R. : Signalling through CD30 
protects against autoimmune diabetes mediated by CD8 T 
cells. Nature 3. 

[9460] Further studies establishing the function and utilities of 

TNFRSF8 are found in John Hopkins OMIM database record 
ID 153243, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Trinucleotide 
repeat containing 4 (TNRC4, Accession NP_009116.2) is 



another GAM63 target gene, herein designated TARGET 
GENE. TNRC4 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
TNRC4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TNRC4 BINDING SITE, designated 
SEQ ID:4212, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9461] Another function of GAM63 is therefore inhibition of Trin- 
ucleotide repeat containing 4 (TNRC4, Accession 
NP.009116.2) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TNRC4. 

[9462] TOPBP1 (Accession NP_008958.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. TOPBP1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by TOPBP1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TOPBP1 
BINDING SITE, designated SEQ ID:19773, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 



also designated SEQ ID:348. 

[9463] Another function of GAM63 is therefore inhibition of 

TOPBP1 (Accession NP_008958.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TOPBP1. 

[9464] T oso (Accession NP_005440.1) is another GAM63 target 
gene, herein designated TARGET GENE. TOSO BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by TOSO, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TOSO BIND- 
ING SITE, designated SEQ ID:18553, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[9465] Another function of GAM63 is therefore inhibition of 

TOSO (Accession NP_005440.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TOSO. 

[9466] TP53I11 (Accession NP_006025.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. TP53I11 BIND- 
ING SITE1 and TP53I11 BINDING SITE2 are target binding 
sites found in untranslated regions of multiple transcripts 



of mRNA encoded by TP53I11, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TP53I11 BIND- 
ING SITE1 and TP53I11 BINDING SITE2, designated SEQ 
ID:945 and SEQ ID:2826 respectively, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9467] Another function of GAM63 is therefore inhibition of 

TP53I11 (Accession NP_006025.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TP53I11. 

[9468] Testis specific protein 1 (probe h4-l p3-l) (TPX1, Acces- 
sion NP_003287.1) is another GAM63 target gene, herein 
designated TARGET GENE. TPX1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by TPX1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TPX1 BINDING SITE, designated 
SEQ ID: 10561, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9469] Another function of GAM63 is therefore inhibition of 



Testis specific protein 1 (probe h4-l p3-l) (TPXl, Acces- 
sion NP_003287.1), a gene which Testis specific protein 1; 
member of the cysteine- rich secretory protein (CRISP) 
family. Accordingly, utilities of GAM63 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with TPX1. 
[9470] The function of TPX1 has been established by previous 

studies. In the course of characterizing a large number of 
genomic clones isolated from mouse chromosome 17, 
Kasahara et al. (1987) found a cosmid clone containing a 
sequence transcribed specifically in the testis. Subsequent 
studies (Kasahara et al., 1989) demonstrated a map loca- 
tion between Pgk2 and Mepl on mouse chromosome 17, 
making it unlikely that the gene is involved in t mutant 
phenotypes. Kasahara et al. (1989) described the cDNA 
sequences of the mouse gene, named Tpxl, and of its 
human counterpart TPXl. The 2 showed 77.8% nucleotide 
and 70% amino acid sequence similarity. The mouse gene 
showed 64.2% nucleotide and 55.1% amino acid sequence 
similarity to that of a rat sperm- coding glycoprotein 
gene, the protein product of which is secreted by the epi- 
dermis. By Southern blot analysis of somatic cell hybrid 
DNA, Kasahara et al. (1989) mapped the human TPXl 



gene to 6p21- qter. 

[9471] 

[9472] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[9473] Kasahara, M.; Figueroa, F.; Klein, J. : Random cloning of 

genes from mouse chromosome 17. Proc. Nat. Acad. Sci. 

84: 3325- 3328, 1987. ; and 
t 9474 ] Kasahara, M.; Gutknecht, J.; Brew, K.; Spurr, N.; Goodfel- 

low, P. N. : Cloning and mapping of a testis- specific gene 

with sequence similarity to a sperm- coating glycoprotein 

gene. Genomic. 

[9475] Further studies establishing the function and utilities of 
TPX1 are found in John Hopkins OMIM database record ID 
187430, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.TRIP-Br2 (Accession 
NP_055570.1) is another GAM63 target gene, herein des- 
ignated TARGET GENE. TRIP-Br2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by TRIP-Br2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TRIP-Br2 BINDING SITE, des- 



ignated SEQ ID: 14867, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[9476] Another function of GAM63 is therefore inhibition of TRIP- 
Br2 (Accession NP_055570.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRIP-Br2. 

[9477] Transient receptor potential cation channel, subfamily c, 
member 6 (TRPC6, Accession NP.004612.2) is another 
GAM63 target gene, herein designated TARGET GENE. 
TRPC6 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byTRPC6, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TRPC6 BINDING SITE, designated SEQ ID:20179, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[9478] Another function of GAM63 is therefore inhibition of 

Transient receptor potential cation channel, subfamily c, 
member 6 (TRPC6, Accession NP_004612.2), a gene which 
has calcium channel activity. Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with TRPC6. 
[9479] The function of TRPC6 has been established by previous 
studies. TRPCs, mammalian homologs of the Drosophila 
transient receptor potential (trp) protein, are ion channels 
that are thought to mediate capacitative calcium entry into 
the cell. Using a PCR- based strategy, Hofmann et al. 
(1999) isolated cDNAs encoding TRPC6, a novel member 
of the TRPC family. The predicted 931- amino acid protein 
shares 93% identity with mouse Trpc6. The authors found 
that TRPC6 is a nonselective cation channel that is acti- 
vated by diacylglycerol (DAG) in a membrane- delimited 
fashion, independently of protein kinase C. Although 
TRPC3 (OMIM Ref. No. 602345), the closest structural rel- 
ative of TRPC6, is activated in the same manner, human 
TRPC1 and mouse Trpc4 (OMIM Ref. No. 603651) and 
Trpc5 (OMIM Ref. No. 300334) were unresponsive to DAG. 
The authors suggested that TRPC3 and TRPC6 represent 
the first members of a new functional family of second- 
messenger- operated cation channels that are activated 
by DAG. Northern blot analysis revealed that TRPC6 is ex- 
pressed primarily in placenta, lung, spleen, ovary, and 
small intestine. By FISH, D'Esposito et al. (1998) mapped 
the TRPC6 gene to chromosome llq21- q22. 



[9480] 

[9481] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9482] Hofmann, T.; Obukhov, A. C; Schaefer, M.; Harteneck, C; 
Gudermann, T.; Schultz, G. : Direct activation of human 
TRPC6 and TRPC3 channels by diacylglycerol. Nature 397: 
259- 263, 1999. ; and 

[9483] D'Esposito, M.; Strazzullo, M.; Cuccurese, M.; Spalluto, C.; 
Rocchi, M.; D'Urso, M.; Ciccodicola, A. : Identification and 
assignment of the human transient receptor potential 
channel 6 gene. 

[9484] Further studies establishing the function and utilities of 
TRPC6 are found in John Hopkins OMIM database record 
ID 603652, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. U5-116KD 
(Accession NP_004238.1) is another GAM63 target gene, 
herein designated TARGET GENE. U5-116KD BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by U5-116KD, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of U5-116KD 



BINDING SITE, designated SEQ ID:4615, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 
[9485] Another function of GAM63 is therefore inhibition of 

U5-116KD (Accession NP_004238.1) . Accordingly, utili- 
ties of GAM63 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
U5-116KD. 

[9486] ubiquitin-conjugating enzyme e2 variant 1 (UBE2V1, Ac- 
cession NP.071887.1) is another GAM63 target gene, 
herein designated TARGET GENE. UBE2V1 BINDING SITE is 
a target binding site found in the 3 V untranslated region 
of multiple transcripts of mRNA encoded by UBE2V1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of UBE2V1 BINDING SITE, designated SEQ ID:17471, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[9487] Another function of GAM63 is therefore inhibition of 

Ubiquitin-conjugating enzyme e2 variant 1 (UBE2V1, Ac- 
cession NP_071887.1), a gene which may play a role in 
signaling for DNA repair. Accordingly, utilities of GAM63 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with UBE2V1. 
[9488] The function of UBE2V1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Unc-119 homolog (c. elegans) (UNC119, Ac- 
cession NP.473376.1) is another GAM63 target gene, 
herein designated TARGET GENE. UNC119 BINDING SITE1 
and UNC119 BINDING SITE2 are target binding sites found 
in untranslated regions of multiple transcripts of mRNA 
encoded by UNC119, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of UNC119 BINDING SITE1 and 
UNC119 BINDING SITE2, designated SEQ ID:4264 and SEQ 
ID:3 155 respectively, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 
SEQID:348. 

[9489] Another function of GAM63 is therefore inhibition of Unc- 
119 homolog (c. elegans) (UNC119, Accession 
NP_473376.1), a gene which is expressed in the retina 
and may play a role in the mechanism of photoreceptor 
neurotransmitter release through the synaptic vesicle cy- 



cle. Accordingly, utilities of GAM63 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with UNC119. 
[9490] The function of UNCI 19 has been established by previous 
studies. Using a subtractive hybridization strategy, Hi- 
gashide et al. (1996) identified a retina- specific cDNA 
that they designated HRG4 (human retinal gene- 4). 
Northern blot analysis revealed that the approximately 
1.4- kb HRG4 mRNA is expressed specifically in human 
retina. The authors also cloned a cDNA encoding RRG4, 
the rat HRG4 homolog. The predicted 240- amino acid 
human and rat proteins both contain an N- terminal re- 
gion rich in proline and glycine followed by a region with 
a mixture of alpha helices, beta sheets, and turns. Se- 
quence comparisons indicated that the proline- glycine 
domains of RRG4 and HRG4 share only 67% homology, 
while the rest of the sequence is 100% identical. By in situ 
hybridization, Higashide et al. (1996) demonstrated that 
the HRG4 gene is expressed specifically in photorecep- 
tors, both rods and cones, in human retina. In rat, the au- 
thors observed high levels of RRG4 expression in the 
outer retina beginning around postnatal day 5, when the 
photoreceptors begin to differentiate, and expression in- 



creased rapidly to reach the adult level by postnatal day 
23. Mutations in the C. elegans uncll9 gene lead to de- 
fects in locomotion, feeding behavior, and chemosensa- 
tion. Both Swanson et al. (1998) and Higashide et al. 
(1998) observed that HRG4 shares strong homology with 
the C. elegans unci 19 protein, leading Swanson et al. 
(1998) to designate the human protein UNC119. Swanson 
et al. (1998) stated that a human UNC119 cDNA function- 
ally complemented the C. elegans uncll9 mutation. Using 
immunofluorescence, Higashide et al. (1998) localized 
HRG4 to the outer plexiform layer of the retina in the 
synaptic termini of rod and cone photoreceptors. Electron 
microscopic immunolocalization showed that the protein 
is present in the cytoplasm and on the presynaptic mem- 
branes of the photoreceptor synapses. The authors sug- 
gested that HRG4 may play a role in the mechanism of 
photoreceptor neurotransmitter release through the 
synaptic vesicle cycle. They noted that the homology of 
HRG4 and uncll9 is consistent with a possible role of 
HRG4 in the synaptic vesicle cycle, because the broad ef- 
fects of unci 19 on neuronal function are consistent with a 
defect in neurotransmission. 

[9491] 



[9492] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[9493] Higashide, T.; Murakami, A.; McLaren, M. J.; Inana, G. : 

Cloning of the cDNA for a novel photoreceptor protein. J. 

Biol. Chem. 271: 1797- 1804, 1996. ; and 
[9494] Swanson, D. A.; Chang, J. T.; Campochiaro, P. A.; Zack, D. 

J.; Valle, D. : Mammalian orthologs of C. elegans unc- 119 

highly expressed in photoreceptors. Invest. Ophthal. Vis. 

Sci. 39: 20. 

[9495] Further studies establishing the function and utilities of 
UNC119 are found in John Hopkins OMIM database record 
ID 604011, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Unc-119 ho- 
molog (c. elegans) (UNC119, Accession NP_473376.1) is 
another GAM63 target gene, herein designated TARGET 
GENE. UNC119 BINDING SITE1 and UNC119 BINDING SITE2 
are target binding sites found in untranslated regions of 
multiple transcripts of mRNA encoded by UNCI 19, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
UNC119 BINDING SITE1 and UNC119 BINDING SITE2, des- 



ignated SEQ ID:3155 and SEQ ID:4050 respectively, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[9496] Another function of GAM63 is therefore inhibition of Unc- 
119 homolog (c. elegans) (UNC119, Accession 
NP.473376.1), a gene which is expressed in the retina 
and may play a role in the mechanism of photoreceptor 
neurotransmitter release through the synaptic vesicle cy- 
cle. Accordingly, utilities of GAM63 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with UNC119. 

[9497] The function of UNCI 19 has been established by previous 
studies. Using a subtractive hybridization strategy, Hi- 
gashide et al. (1996) identified a retina- specific cDNA 
that they designated HRG4 (human retinal gene- 4). 
Northern blot analysis revealed that the approximately 
1.4- kb HRG4 mRNA is expressed specifically in human 
retina. The authors also cloned a cDNA encoding RRG4, 
the rat HRG4 homolog. The predicted 240- amino acid 
human and rat proteins both contain an N- terminal re- 
gion rich in proline and glycine followed by a region with 
a mixture of alpha helices, beta sheets, and turns. Se- 
quence comparisons indicated that the proline- glycine 



domains of RRG4 and HRG4 share only 67% homology, 
while the rest of the sequence is 100% identical. By in situ 
hybridization, Higashide et al. (1996) demonstrated that 
the HRG4 gene is expressed specifically in photorecep- 
tors, both rods and cones, in human retina. In rat, the au- 
thors observed high levels of RRG4 expression in the 
outer retina beginning around postnatal day 5, when the 
photoreceptors begin to differentiate, and expression in- 
creased rapidly to reach the adult level by postnatal day 
23. Mutations in the C. elegans uncll9 gene lead to de- 
fects in locomotion, feeding behavior, and chemosensa- 
tion. Both Swanson et al. (1998) and Higashide et al. 
(1998) observed that HRG4 shares strong homology with 
the C. elegans unci 19 protein, leading Swanson et al. 
(1998) to designate the human protein UNC119. Swanson 
et al. (1998) stated that a human UNC119 cDNA function- 
ally complemented the C. elegans uncll9 mutation. Using 
immunofluorescence, Higashide et al. (1998) localized 
HRG4 to the outer plexiform layer of the retina in the 
synaptic termini of rod and cone photoreceptors. Electron 
microscopic immunolocalization showed that the protein 
is present in the cytoplasm and on the presynaptic mem- 
branes of the photoreceptor synapses. The authors sug- 



gested that HRG4 may play a role in the mechanism of 
photoreceptor neurotransmitter release through the 
synaptic vesicle cycle. They noted that the homology of 
HRG4 and uncll9 is consistent with a possible role of 
HRG4 in the synaptic vesicle cycle, because the broad ef- 
fects of unci 19 on neuronal function are consistent with a 
defect in neurotransmission. 

[9498] 

[9499] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[9500] Higashide, T.; Murakami, A.; McLaren, M. J.; Inana, G. : 

Cloning of the cDNA for a novel photoreceptor protein. J. 

Biol. Chem. 271: 1797- 1804, 1996. ; and 
[9501] Swanson, D. A.; Chang, J. T.; Campochiaro, P. A.; Zack, D. 

J.; Valle, D. : Mammalian orthologs of C. elegans unc- 119 

highly expressed in photoreceptors. Invest. Ophthal. Vis. 

Sci. 39: 20. 

[9502] Further studies establishing the function and utilities of 
UNC119 are found in John Hopkins OMIM database record 
ID 604011, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Uv radiation 
resistance associated gene (UVRAG, Accession 



NP_003360.2) is another GAM63 target gene, herein des- 
ignated TARGET GENE. UVRAG BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by UVRAG, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of UVRAG BINDING SITE, designated 
SEQ ID:11078, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9503] Another function of GAM63 is therefore inhibition of Uv 
radiation resistance associated gene (UVRAG, Accession 
NP.003360.2) . Accordingly, utilities of GAM63 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with UVRAG. 

[9504] vitamin d (1,25- dihydroxyvitamin d3) receptor (VDR, Ac- 
cession NP_000367.1) is another GAM63 target gene, 
herein designated TARGET GENE. VDR BINDING SITE1 and 
VDR BINDING SITE2 are target binding sites found in un- 
translated regions of mRNA encoded by VDR, correspond- 
ing to target binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of VDR 
BINDING SITE1 and VDR BINDING SITE2, designated SEQ 



ID:637 and SEQ ID:4294 respectively, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9505] Another function of GAM63 is therefore inhibition of Vita- 
min d (1,25- dihydroxyvitamin d3) receptor (VDR, Acces- 
sion NP_000367.1) . Accordingly, utilities of GAM63 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with VDR. 

[9506] VTS58635 (Accession NP_201572.1) is another GAM63 
target gene, herein designated TARGET GENE. VTS58635 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by VTS58635, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
VTS58635 BINDING SITE, designated SEQ ID:9459, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[9507] Another function of GAM63 is therefore inhibition of 

VTS58635 (Accession NP_201572.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
VTS58635. 



[9508] Williams-beuren syndrome chromosome region 17 

(WBSCR17, Accession NP_071924.1) is another GAM63 
target gene, herein designated TARGET GENE. WBSCR17 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded byWBSCR17, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
WBSCR17 BINDING SITE, designated SEQ ID:3611, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[9509] Another function of GAM63 is therefore inhibition of 
Williams-beuren syndrome chromosome region 17 
(WBSCR17, Accession NP.071924.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WBSCR17. 

[9510] ZFP385 (Accession NP_056296.1) is another GAM63 target 
gene, herein designated TARGET GENE. ZFP385 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ZFP385, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ZFP385 BIND- 



ING SITE, designated SEQ ID:16862, to the nucleotide se- 
quence of GAM63 RNA, herein designated GAM RNA, also 
designated SEQ ID:348. 

[951 1] Another function of GAM63 is therefore inhibition of 

ZFP385 (Accession NP_056296.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZFP385. 

[9512] ziziminl (Accession NP_056111.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE, ziziminl 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by ziziminl, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ziziminl BINDING SITE, designated SEQ ID:4665, to the 
nucleotide sequence of GAM63 RNA, herein designated 
GAM RNA, also designated SEQ ID:348. 

[9513] Another function of GAM63 is therefore inhibition of ziz- 
iminl (Accession NP_056111.1) . Accordingly, utilities of 
GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ziziminl. 

[9514] Zinc fi n g er protein 175 (ZNF175, Accession NP_009078.1) 
is another GAM63 target gene, herein designated TARGET 



GENE. ZNF175 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
ZNF175, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF175 BINDING SITE, designated 
SEQ ID: 17154, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9515] Another function of GAM63 is therefore inhibition of Zinc 
finger protein 175 (ZNF175, Accession NP_009078.1) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF175. 

[9516] Z i nc fi n g er protein 179 (ZNF179, Accession NP_009079.1) 
is another GAM63 target gene, herein designated TARGET 
GENE. ZNF179 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by 
ZNF179, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF179 BINDING SITE, designated 
SEQ ID:3345, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 



[9517] Another function of GAM63 is therefore inhibition of Zinc 
finger protein 179 (ZNF179, Accession NP_009079.1), a 
gene which has zink finger and a member of the RING fin- 
ger protein family of transcription factors, and therefore 
may be associated with Smith- magenis syndrome. Ac- 
cordingly, utilities of GAM63 include diagnosis, prevention 
and treatment of Smith- magenis syndrome, and of other 
diseases and clinical conditions associated with ZNF179. 

[9518] The function of ZNF179 has been established by previous 
studies. Kimura et al. (1997) showed, by FISH analysis of 
metaphase or interphase chromosomes of 6 patients with 
Smith- Magenis syndrome (SMS; 182290), that ZNF179 
was deleted in one of the homologs, indicating possible 
involvement of this gene in the pathogenesis of SMS. 
ZNF179 was sublocalized to a site proximal to LLGL 
(OMIM Ref. No. 600966), which is thought to be critical to 
SMS 

[9519] 

[9520] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 9521 ] Kimura, T.; Arakawa, Y.; Inoue, S.; Fukushima, Y.; Kondo, 
I.; Koyama, K.; Hosoi, T.; Orimo, A.; Muramatsu, M.; Naka- 



mura, Y.; Abe, T.; Inazawa, J. : The brain finger protein 
gene (ZNF179), a member of the RING finger family, maps 
within the Smith- Magenis syndrome region at 17pll.2. 
Am. J. Med. Genet. 69: 320- 324, 1997. ; and 

[9522] Matsuda, Y.; Inue, S.; Seki, N.; Hosoi, T.; Orimo, A.; Mura- 
matsu, M.; Hori, T. : Chromosome mapping of human 
(ZNF179), mouse, and rat genes for brain finger protein 
(bfp), a member of the R. 

[9523] Further studies establishing the function and utilities of 
ZNF179 are found in John Hopkins OMIM database record 
ID 601237, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Zinc finger 
protein 261 (ZNF261, Accession NP_005087.1) is another 
GAM63 target gene, herein designated TARGET GENE. 
ZNF261 BINDING SITE1 and ZNF261 BINDING SITE2 are 
target binding sites found in untranslated regions of 
mRNA encoded by ZNF261, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ZNF261 BINDING SITE1 
and ZNF261 BINDING SITE2, designated SEQ ID:10852 and 
SEQ ID: 12406 respectively, to the nucleotide sequence of 
GAM63 RNA, herein designated GAM RNA, also designated 



SEQID:348. 

[9524] Another function of GAM63 is therefore inhibition of Zinc 
finger protein 261 (ZNF261, Accession NP_005087.1) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF261. 

[9525] Z i nc fi n g er protein 272 (ZNF272, Accession XP_030227.3) 
is another GAM63 target gene, herein designated TARGET 
GENE. ZNF272 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
ZNF272, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF272 BINDING SITE, designated 
SEQ ID:9716, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9526] Another function of GAM63 is therefore inhibition of Zinc 
finger protein 272 (ZNF272, Accession XP_030227.3) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF272. 

[9527] Z inc finger protein 323 (ZNF323, Accession NP_112161.2) 
is another GAM63 target gene, herein designated TARGET 



GENE. ZNF323 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
ZNF323, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF323 BINDING SITE, designated 
SEQ ID: 13326, to the nucleotide sequence of GAM63 RNA, 
herein designated GAM RNA, also designated SEQ ID:348. 

[9528] Another function of GAM63 is therefore inhibition of Zinc 
finger protein 323 (ZNF323, Accession NP_112161.2) . 
Accordingly, utilities of GAM63 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF323. 

[9529] ZNF435 (Accession NP_079507.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. ZNF435 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ZNF435, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ZNF435 
BINDING SITE, designated SEQ ID:19017, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 



[9530] Another function of GAM63 is therefore inhibition of 

ZNF435 (Accession NP_079507.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZNF435. 

[9531] ZNF436 (Accession NP.085 137.1) is another GAM63 tar- 
get gene, herein designated TARGET GENE. ZNF436 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ZNF436, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ZNF436 
BINDING SITE, designated SEQ ID:18528, to the nucleotide 
sequence of GAM63 RNA, herein designated GAM RNA, 
also designated SEQ ID:348. 

[9532] Another function of GAM63 is therefore inhibition of 

ZNF436 (Accession NP_085137.1) . Accordingly, utilities 
of GAM63 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZNF436. 

[9533] 

[9534] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 64 
(GAM64), which modulates expression of respective target 



genes thereof, the function and utility of which target 
genes is known in the art. 

[9535] GAM64 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM64 was detected is described hereinabove 
with reference to Figs. 8-15. 

[9536] GAM64 gene, herein designated GAM GENE, and GAM64 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[9537] GAM64 gene encodes a GAM64 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM64 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM64 precursor RNA is designated SEQ ID:85, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[9538] GAM64 precursor RNA folds onto itself, forming GAM64 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 



half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[9539] GAM64 precursor RNA folds onto itself, forming GAM64 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[9540] Nucleotide sequence of GAM64 precursor RNA, desig- 
nated SEQ-ID: 85, and a schematic representation of a 
predicted secondary folding of GAM64 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[9541] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM64 folded precursor RNA into GAM64 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 



an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM64 RNA is designated SEQ 
ID:239, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[9542] GAM64 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM64 target 
RNA, herein designated GAM TARGET RNA. GAM64 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 N untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[9543] GAM64 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM64 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM64 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 



that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM64 RNA may have a different number of target 
binding sites in untranslated regions of a GAM64 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9544] The complementary binding of GAM64 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM64 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM64 target RNA into GAM64 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[9545] it is appreciated that GAM64 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM64 target genes. The mRNA of each one of this plu- 
rality of GAM64 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM64 RNA, 
herein designated GAM RNA, and which when bound by 



GAM64 RNA causes inhibition of translation of respective 
one or more GAM64 target proteins. 

[9546] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM64 gene, herein designated GAM GENE, on one or 
more GAM64 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

t 9547 ] It is appreciated that specific functions and accordingly 
utilities of GAM64 correlate with, and may be deduced 
from, the identity of the target genes which GAM64 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 



[9548] 
[9549] 

[9550] Bagpipe homeobox homolog 1 (drosophila) (BAPX1, Ac- 
cession NM_001189.2) is a GAM64 target gene, herein 
designated TARGET GENE. BAPX1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by BAPX1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BAPX1 BINDING SITE, designated 
SEQ ID: 11 199, to the nucleotide sequence of GAM64 RNA, 
herein designated GAM RNA, also designated SEQ ID:239. 

[9551] a function of GAM64 is therefore inhibition of Bagpipe 
homeobox homolog 1 (drosophila) (BAPX1, Accession 
NM_001189.2), a gene which regulates gene expression, 
morphogenesis, and differentiation and therefore may be 
associated with Ellis- van creveld syndrome. Accordingly, 
utilities of GAM64 include diagnosis, prevention and 
treatment of Ellis- van creveld syndrome, and of other 
diseases and clinical conditions associated with BAPX1. 

[9552] The function of BAPX1 and its association with various 

diseases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM63.1.Dihydrofolate reductase (DHFR, Accession 
NM_000791.2) is another GAM64 target gene, herein des- 
ignated TARGET GENE. DHFR BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by DHFR, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DHFR BINDING SITE, designated 
SEQ ID:3874, to the nucleotide sequence of GAM64 RNA, 
herein designated GAM RNA, also designated SEQ ID:239. 

[9553] Another function of GAM64 is therefore inhibition of Di- 
hydrofolate reductase (DHFR, Accession NM_000791.2), a 
gene which converts dihydrofolate into tetrahydrofolate. 
Accordingly, utilities of GAM64 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with DHFR. 

[9554] The function of DHFR has been established by previous 

studies. Dihydrofolate reductase (EC 1.5.1.3) converts di- 
hydrofolate into tetrahydrofolate, a methyl group shuttle 
required for the de novo synthesis of purines, thymidylic 
acid, and certain amino acids. DHFR is inhibited by 
methotrexate (MTX), a folate analog used as an antineo- 



plastic and immunosuppressive agent. From comparisons 
of eukaryotic gene sequences and protein sequences of 
homologous enzymes from bacterial and mammalian or- 
ganisms, Craik et al. (1983) noted that intron- exon junc- 
tions often coincide with variable surface loops of the 
protein structure. Proteins studied included DHFR, trypsin, 
and chymotrypsin. They pointed out that altered surface 
structures can account for functional differences among 
the members of a family, e.g., the serine proteases. 'Slid- 
ing' of the intron- exon junctions may constitute a mech- 
anism for generating length polymorphisms and divergent 
sequences. Different function can thus be achieved with- 
out disrupting the stability of the protein core. DNA se- 
quence amplification is one of the most frequent manifes- 
tations of genomic instability in human tumors. In most 
human tumor cells, amplified DNA sequences are borne 
on unstable, extrachromosomal double minutes (DMs). 
Singer et al. (2000) isolated a large number of indepen- 
dent methotrexate- resistant human cell lines, all of which 
contained DHFR- bearing DMs. All but one of these also 
had suffered partial or complete loss of one of the 
parental DHFR- bearing chromosomes. Cells in a few pop- 
ulations displayed what could be transient intermediates 



in the amplification process, including an initial homoge- 
neously staining chromosome region (HSR), its subse- 
quent breakage, the appearance of DHFR- containing 
fragments, and, finally, DMs. The studies suggested that 
both HSRs and DMs are initiated by chromosome breaks, 
but that cell types differ in how the extra sequences ulti- 
mately are processed and/or maintained. 

[9555] 

[9556] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9557] singer, M. J.; Mesner, L D.; Friedman, C. L; Trask, B. J.; 
Hamlin, J. L. : Amplification of the human dihydrofolate 
reductase gene via double minutes is initiated by chromo- 
some breaks. Proc. Nat. Acad. Sci. 97: 7921- 7926, 2000. 
; and 

[9558] craik, C. S.; Rutter, W. J.; Fletterick, R. : Splice junctions: 
association with variation in protein structure. Science 
220: 1125- 1129, 1983. 

[9559] Further studies establishing the function and utilities of 
DHFR are found in John Hopkins OMIM database record ID 
126060, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Fibroblast growth 



factor receptor 2 (bacteria-expressed kinase, keratinocyte 
growth factor receptor, craniofacial dysostosis 1, crouzon 
syndrome, pfeiffer syndrome, jackson-weiss syndrome) 
(FGFR2, Accession NM_023031.1) is another GAM64 tar- 
get gene, herein designated TARGET GENE. FGFR2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
FGFR2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FGFR2 BINDING SITE, designated 
SEQ ID:6486, to the nucleotide sequence of GAM64 RNA, 
herein designated GAM RNA, also designated SEQ ID:239. 

[9560] Another function of GAM64 is therefore inhibition of Fi- 
broblast growth factor receptor 2 (bacteria-expressed ki- 
nase, keratinocyte growth factor receptor, craniofacial 
dysostosis 1, crouzon syndrome, pfeiffer syndrome, jack- 
son-weiss syndrome) (FGFR2, Accession NM_023031.1) . 
Accordingly, utilities of GAM64 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with FGFR2. 

[9561] Gdnf family receptor alpha 1 (GFRA1, Accession 

NM_145793.1) is another GAM64 target gene, herein des- 



ignated TARGET GENE. GFRA1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by GFRA1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
GFRA1 BINDING SITE, designated SEQ ID:17656, to the 
nucleotide sequence of GAM64 RNA, herein designated 
GAM RNA, also designated SEQ ID:239. 

[9562] Another function of GAM64 is therefore inhibition of Gdnf 
family receptor alpha 1 (GFRA1, Accession NM.145793.1), 
a gene which mediates the gdnf- induced autophosphory- 
lation and activation of the ret receptor (by similarity), and 
therefore may be associated with Hirschsprung disease. 
Accordingly, utilities of GAM64 include diagnosis, preven- 
tion and treatment of Hirschsprung disease., and of other 
diseases and clinical conditions associated with GFRA1. 

[9563] The function of GFRA1 has been established by previous 
studies. Glial cell line- derived neurotrophic factor (GDNF; 
600837) is a potent neurotrophic factor that affects sev- 
eral types of neurons from both the central and peripheral 
nervous systems. Jing et al. (1996) reported the expres- 
sion cloning and characterization of rat GDNFR- alpha, a 



glycosylphosphatidylinositol- linked cell surface receptor 
for GDNF. They used the rat cDNA to isolate cDNAs corre- 
sponding to the human gene, encoding a deduced 465- 
amino acid polypeptide that shares 93% sequence identity 
with the rat protein. The authors showed that recombinant 
GDNFR bound GDNF specifically and mediated activation 
of the RET protein- tyrosine kinase (RET; 164761). They 
noted that loss- of- function mutations in RET are in- 
volved in Hirschsprung disease (OMIM Ref. No. 142623), 
which is characterized by the congenital absence of 
parasympathetic innervation of the lower intestinal tract. 
Targeted disruption of the RET protooncogene in mice re- 
sults in renal agenesis or severe dysgenesis and lack of 
enteric neurons throughout the digestive tract. This phe- 
notype closely resembles that of GDNF knockout mice, 
suggesting that both RET and GDNF are involved in signal 
transduction pathways critical to the development of the 
kidney and the enteric nervous system. Jing et al. (1996) 
proposed a model for the stepwise formation of GDNF 
signal- transducing complex, including GDNF, GDNFR- al- 
pha, and the RET protein- tyrosine kinase. Using fluores- 
cence in situ hybridization, Gorodinsky et al. (1997) and 
Eng et al. (1998) mapped the GFRA1 gene to 10q26. She- 



felbine et al. (1998) mapped GFRA1 to chromosome 
10q25- q26 by radiation hybrid mapping. Puliti et al. 
(1997) mapped the Gfral gene to mouse chromosome 19 
in a region with known homology to human 10q24- q26. 
Puliti et al. (1997) commented on the possibility that 
GFRA1 is a candidate gene for Hirschsprung disease. 

[9564] 

[9565] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9566] j ingj s. ; Wen, D.; Yu, Y.; Hoist, P. L; Luo, Y.; Fang, M.; 
Tamir, R.; Antonio, L; Hu, Z.; Cupples, R.; Louis, J.- C; 
Hu, S.; Altrock, B. W.; Fox, G. M. : GDNF- induced activa- 
tion of the Ret protein tyrosine kinase is mediated by 
GDNFR- alpha, a novel receptor for GDNF. Cell 85: 1113- 
1124, 1996. ; and 

[9567] p u |j t j j a.; Cinti, R.; Seri, M.; Ceccherini, I.; Romeo, G. : As- 
signment of mouse Gfral, the homologue of a new human 
HSCR candidate gene, to the telomeric region of mouse 
chromosome 19. 

[9568] Further studies establishing the function and utilities of 
GFRA1 are found in John Hopkins OMIM database record 
ID 601496, and in cited publications listed in Table 5, 



which are hereby incorporated by reference.KIAA1169 
(Accession ) is another GAM64 target gene, herein desig- 
nated TARGET GENE. KIAA1169 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by KIAA1169, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of KIAA1169 BINDING SITE, des- 
ignated SEQ ID: 12904, to the nucleotide sequence of 
GAM64 RNA, herein designated GAM RNA, also designated 
SEQID:239. 

[9569] Another function of GAM64 is therefore inhibition of 

KIAA1169 (Accession ) . Accordingly, utilities of GAM64 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1169. 

[9570] KIAA1396 (Accession XM.032054.2) is another GAM64 
target gene, herein designated TARGET GENE. KIAA1396 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1396, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1396 BINDING SITE, designated SEQ ID:13496, to the 



nucleotide sequence of GAM64 RNA, herein designated 
GAM RNA, also designated SEQ ID:239. 
[9571] Another function of GAM64 is therefore inhibition of 

KIAA1396 (Accession XM.032054.2) . Accordingly, utili- 
ties of GAM64 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1396. 

[9572] KIAA1509 (Accession XM.029353.1) is another GAM64 
target gene, herein designated TARGET GENE. KIAA1509 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1509, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1509 BINDING SITE, designated SEQ ID:10614, to the 
nucleotide sequence of GAM64 RNA, herein designated 
GAM RNA, also designated SEQ ID:239. 

[9573] Another function of GAM64 is therefore inhibition of 

KIAA1509 (Accession XM_029353.1) . Accordingly, utili- 
ties of GAM64 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1509. 

[9574] KIAA1691 (Accession XM.166523.1) is another GAM64 



target gene, herein designated TARGET GENE. KIAA1691 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1691, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1691 BINDING SITE, designated SEQ ID:5765, to the 
nucleotide sequence of GAM64 RNA, herein designated 
GAM RNA, also designated SEQ ID:239. 
[9575] Another function of GAM64 is therefore inhibition of 

KIAA1691 (Accession XM.166523.1) . Accordingly, utili- 
ties of GAM64 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1691. 

[9576] LOC144667 (Accession XM_096648.1) is another GAM64 
target gene, herein designated TARGET GENE. LOC144667 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC144667, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144667 BINDING SITE, designated SEQ ID:10853, to 
the nucleotide sequence of GAM64 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:239. 
[9577] Another function of GAM64 is therefore inhibition of 

LOC144667 (Accession XM_096648.1) . Accordingly, utili- 
ties of GAM64 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144667. 

[9578] LOC197350 (Accession XM.113871.3) is another GAM64 
target gene, herein designated TARGET GENE. LOC197350 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC197350, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197350 BINDING SITE, designated SEQ ID:15432, to 
the nucleotide sequence of GAM64 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:239. 

[9579] Another function of GAM64 is therefore inhibition of 

LOC197350 (Accession XM.113871.3) . Accordingly, utili- 
ties of GAM64 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC197350. 

[9580] LOC220549 (Accession ) is another GAM64 target gene, 
herein designated TARGET GENE. LOC220549 BINDING 



SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC220549, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC220549 BINDING SITE, designated SEQ ID:11757, to 
the nucleotide sequence of GAM64 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:239. 

[9581] Another function of GAM64 is therefore inhibition of 

LOC220549 (Accession ) . Accordingly, utilities of GAM64 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC220549. 

[9582] LOC54466 (Accession ) is another GAM64 target gene, 

herein designated TARGET GENE. LOC54466 BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by LOC54466, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC54466 
BINDING SITE, designated SEQ ID:9231, to the nucleotide 
sequence of GAM64 RNA, herein designated GAM RNA, 
also designated SEQ ID:239. 

[9583] Another function of GAM64 is therefore inhibition of 



LOC54466 (Accession ) . Accordingly, utilities of GAM64 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC54466. 

[9584] MGC11115 (Accession NNL032310.2) is another GAM64 
target gene, herein designated TARGET GENE. MGC11115 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC11115, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC11115 BINDING SITE, designated SEQ ID:4324, to the 
nucleotide sequence of GAM64 RNA, herein designated 
GAM RNA, also designated SEQ ID:239. 

[9585] Another function of GAM64 is therefore inhibition of 

MGC11115 (Accession NM.032310.2) . Accordingly, utili- 
ties of GAM64 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC11115. 

[9586] MGC1842 (Accession XM.037797.4) is another GAM64 
target gene, herein designated TARGET GENE. MGC1842 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC1842, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC1842 BINDING SITE, designated SEQ ID:8701, to the 
nucleotide sequence of GAM64 RNA, herein designated 
GAM RNA, also designated SEQ ID:239. 

[9587] Another function of GAM64 is therefore inhibition of 

MGC1842 (Accession XM_037797.4) . Accordingly, utilities 
of GAM64 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC1842. 

[9588] N drg family member 4 (NDRG4, Accession NM_020465.1) 
is another GAM64 target gene, herein designated TARGET 
GENE. NDRG4 BINDING SITE is a target binding site found 
in the 3 N untranslated region of multiple transcripts of 
mRNA encoded by NDRG4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NDRG4 BINDING 
SITE, designated SEQ ID: 19628, to the nucleotide se- 
quence of GAM64 RNA, herein designated GAM RNA, also 
designated SEQ ID:239. 

[9589] Another function of GAM64 is therefore inhibition of Ndrg 
family member 4 (NDRG4, Accession NM_020465.1) . Ac- 
cordingly, utilities of GAM64 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with NDRG4. 

[9590] pd z domain containing 2 (PDZD2, Accession ) is another 
GAM64 target gene, herein designated TARGET GENE. 
PDZD2 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by PDZD2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of PDZD2 BINDING SITE, designated SEQ ID:8880, to the 
nucleotide sequence of GAM64 RNA, herein designated 
GAM RNA, also designated SEQ ID:239. 

[9591] Another function of GAM64 is therefore inhibition of Pdz 
domain containing 2 (PDZD2, Accession ) . Accordingly, 
utilities of GAM64 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PDZD2. 

[9592] Rad50 homolog (s. cerevisiae) (RAD50, Accession 

NM_005732.2) is another GAM64 target gene, herein des- 
ignated TARGET GENE. RAD50 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by RAD50, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
RAD 50 BINDING SITE, designated SEQ ID: 12678, to the 
nucleotide sequence of GAM64 RNA, herein designated 
GAM RNA, also designated SEQ ID:239. 
[9593] Another function of GAM64 is therefore inhibition of 
Rad50 homolog (s. cerevisiae) (RAD50, Accession 
NM_005732.2), a gene which is involved in dna double- 
strand break repair (dsbr). and therefore may be associ- 
ated with Myeloid leukemia and breast cancer. Accord- 
ingly, utilities of GAM64 include diagnosis, prevention and 
treatment of Myeloid leukemia and breast cancer, and of 
other diseases and clinical conditions associated with 
RAD50. 

[9594] The function of RAD50 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM34.1.Ralbpl associated eps domain containing 2 
(REPS2, Accession NM_004726.1) is another GAM64 target 
gene, herein designated TARGET GENE. REPS2 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by REPS2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of REPS2 BIND- 
ING SITE, designated SEQ ID:7876, to the nucleotide se- 
quence of GAM64 RNA, herein designated GAM RNA, also 
designated SEQ ID:239. 

[9595] Another function of GAM64 is therefore inhibition of 

Ralbpl associated eps domain containing 2 (REPS2, Ac- 
cession NM.004726.1), a gene which interacts with the 
active form of RAS with adaptor protein GRB2 and binds 
calcium. Accordingly, utilities of GAM64 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with REPS2. 

[9596] The function of REPS2 has been established by previous 
studies. Small G proteins have GDP- bound inactive and 
GTP- bound active forms; RAL proteins (e.g., RALA; 
179550) shift from the inactive to the active state through 
the actions of RALGDS (OMIM Ref. No. 601619). RALGDS 
interacts with the active form of RAS (see OMIM Ref. No. 
HRAS; 190020). Using RALA- binding protein- 1 (RALBP1; 
605801) as bait in a yeast 2- hybrid screen of a brain 
cDNA library, Ikeda et al. (1998) isolated cDNAs encoding 
REPS2, which they termed POB1. Sequence analysis pre- 
dicted that the 521- amino acid protein has 2 potential 



initiator methionines in its N terminus, a central EPS15 
(OMIM Ref. No. 600051)- like domain, and 2 proline- rich 
regions and a putative coiled- coil structure in its C termi- 
nus. Northern blot analysis revealed strong expression in 
rat cerebrum, cerebellum, lung, and testis, with weak ex- 
pression in kidney and no expression in heart, thymus, 
liver, spleen, or adrenal gland. Immunoprecipitation and 
immunoblot analyses confirmed that the C- terminal 146 
amino acids of REPS2 and the C- terminal 147 residues of 
RALBP1 interact in intact cells. RAL interacts with a distinct 
region of RALBP1, just N terminal of the REPS2- binding 
domain, and both proteins can interact simultaneously 
with RALBP1. Immunoblot analysis established that REPS2 
is tyrosine phosphorylated in response to epidermal 
growth factor (EGF; 131530) and interacts with the EGF 
receptor (EGFR; 131550), possibly through the adaptor 
protein GRB2 (OMIM Ref. No. 108355), with which REPS2 
interacts specifically. Using nuclear magnetic resonance 
spectroscopy, Koshiba et al. (1999) showed that the EPS 15 
homology domain of REPS2 consists of 2 EF- hand struc- 
tures, the second of which binds calcium. 

[9597] 

[9598] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9599] ikeda, M.; Ishida, O.; Hinoi, T.; Kishida, S.; Kikuchi, A. : 
Identification and characterization of a novel protein in- 
teracting with Ral- binding protein 1, a putative effector 
protein of Ral. J. Biol. Chem. 273: 814- 821, 1998. ; and 

[9600] Koshiba, S.; Kigawa, T.; Iwahara, J.; Kikuchi, A.; Yokoyama, 
S. : Solution structure of the Epsl5 homology domain of a 
human POB1 (partner of RalBPl). FEBS Lett. 442: 138- 
142, 1999. 

[9601] Further studies establishing the function and utilities of 

REPS2 are found in John Hopkins OMIM database record ID 
300317, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. 

[9602] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 65 
(GAM65), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[9603] GAM65 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM65 was detected is described hereinabove 



with reference to Figs. 8-15. 

[9604] GAM65 gene, herein designated GAM GENE, and GAM65 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[9605] GAM65 gene encodes a GAM65 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM65 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM65 precursor RNA is designated SEQ ID:33, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID:33 is located at po- 
sition 72936952 relative to chromosome 14. 

[9606] GAM65 precursor RNA folds onto itself, forming GAM65 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[9607] GAM65 precursor RNA folds onto itself, forming GAM65 



folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[9608] Nucleotide sequence of GAM65 precursor RNA, desig- 
nated SEQ-ID: 33, and a schematic representation of a 
predicted secondary folding of GAM65 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[9609] An enzyme complex designated DICER COMPLEX, ^ dices ^ 
the GAM65 folded precursor RNA into GAM65 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: B) 
nucleotide sequence of GAM65 RNA is designated SEQ 
ID:272, and is provided hereinbelow with references to the 



sequence listing part and Table 3, hereby incorporated by 
reference. 

[9610] GAM65 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM65 target 
RNA, herein designated GAM TARGET RNA. GAM65 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[9611] CAM65 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM65 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM65 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM65 RNA may have a different number of target 
binding sites in untranslated regions of a GAM65 target 



RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9612] The complementary binding of GAM65 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM65 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM65 target RNA into GAM65 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[9613] it is appreciated that GAM65 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM65 target genes. The mRNA of each one of this plu- 
rality of GAM65 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM65 RNA, 
herein designated GAM RNA, and which when bound by 
GAM65 RNA causes inhibition of translation of respective 
one or more GAM65 target proteins. 

[9614] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 



specific reference to translational inhibition exerted by 
GAM65 gene, herein designated GAM GENE, on one or 
more GAM65 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[9615] it is appreciated that specific functions and accordingly 
utilities of GAM65 correlate with, and may be deduced 
from, the identity of the target genes which GAM65 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[9616] 
[9617] 

[9618] Activating transcription factor 3 (ATF3, Accession 



NP_001665.1) is a GAM65 target gene, herein designated 
TARGET GENE. ATF3 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by ATF3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ATF3 BINDING 
SITE, designated SEQ ID:7146, to the nucleotide sequence 
of GAM65 RNA, herein designated GAM RNA, also desig- 
nated SEQID:272. 

[9619] A function of GAM65 is therefore inhibition of Activating 
transcription factor 3 (ATF3, Accession NP.001665.1) . 
Accordingly, utilities of GAM65 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ATF3. 

[9620] Activating transcription factor 3 (ATF3, Accession 

NP_004015.2) is another GAM65 target gene, herein des- 
ignated TARGET GENE. ATF3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ATF3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ATF3 



BINDING SITE, designated SEQ ID:7146, to the nucleotide 
sequence of GAM65 RNA, herein designated GAM RNA, 
also designated SEQ ID:272. 

[9621] Another function of GAM65 is therefore inhibition of Acti- 
vating transcription factor 3 (ATF3, Accession 
NP_004015.2) . Accordingly, utilities of GAM65 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ATF3. 

[9622] Bystin-like (BYSL, Accession NP.004044.2) is another 
GAM65 target gene, herein designated TARGET GENE. 
BYSL BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by BYSL, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BYSL BINDING SITE, designated SEQ ID:7672, to the nu- 
cleotide sequence of GAM65 RNA, herein designated GAM 
RNA, also designated SEQ ID:272. 

[9623] Another function of GAM65 is therefore inhibition of 

Bystin-like (BYSL, Accession NP_004044.2), a gene which 
could be involved with trophinin and tastin in a cell adhe- 
sion molecule complex. Accordingly, utilities of GAM65 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with BYSL. 
[9624] The function of BYSL has been established by previous 
studies. Trophinin (OMIM Ref. No. 300132) and tastin 
(OMIM Ref. No. 603872) form a cell adhesion molecule 
complex that may be involved in mediating the initial at- 
tachment of the blastocyst to uterine epithelial cells at the 
time of implantation. However, Suzuki et al. (1998) found 
that trophinin and tastin do not bind to each other directly 
in vitro or in yeast 2- hybrid assays. By using an expres- 
sion assay, these authors isolated a cDNA that allowed 
COS- 1 cells expressing trophinin to adhere to the upper 
surfaces of SNG- M endometrial adenocarcinoma cells. 
The cDNA encoded a predicted 306- amino acid protein 
that they named 'bystin' because it is 53% identical to 
Drosophila bys (symbolizing 'by the ribosomal protein S6 
gene'), or mrr (myosin rod- related), protein. Bystin has an 
apparent molecular weight of 35 kD. Northern blot analy- 
sis revealed that bystin is expressed as a 2- kb major 
transcript and a 3.6- kb minor transcript in SNG- M cells 
and in human trophoblastic teratocarcinoma HT- H cells. 
Using yeast 2- and 3- hybrid assays and in vitro protein 
binding assays, Suzuki et al. (1998) determined that 
bystin binds directly to trophinin and tastin, and that this 



binding is enhanced when cytokeratins 8 (OMIM Ref. No. 
148060) and 18 (OMIM Ref. No. 148070) are present. Im- 
munocytochemistry of HT- H cells showed that bystin 
colocalizes with trophinin, tastin, and the cytokeratins. 
The authors suggested that these molecules form a com- 
plex in trophectoderm cells at the time of implantation. 
Using immunohistochemistry, Suzuki et al. (1999) deter- 
mined that trophinin and bystin are found in the placenta 
from the sixth week of pregnancy. Both proteins were lo- 
calized in the cytoplasm of the syncytiotrophoblast in the 
chorionic villi and in endometrial decidual cells at the 
uteroplacental interface. After week 10, the levels of 
trophinin, tastin, and bystin decreased and then disap- 
peared from placental villi. 

[9625] 

[9626] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9627] Suzuki, N.; Nakayama, J.; Shih, I. M.; Aoki, D.; Nozawa, S.; 
Fukuda, M. N. : Expression of trophinin, tastin, and bystin 
by trophoblast and endometrial cells in human placenta. 
Biol. Reprod. 60: 621- 627, 1999. ; and 

[9628] Suzuki, N.; Zara, J.; Sato, T.; Ong, E.; Bakhiet, N.; Oshima, 



R. C; Watson, K. L; Fukuda, M. N. : A cytoplasmic protein, 
bystin, interacts with trophinin, tastin, and cytokeratin 
and. 

[9629] Further studies establishing the function and utilities of 
BYSL are found in John Hopkins OMIM database record ID 
603871, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Carbonic anhydrase 
iii, muscle specific (CA3, Accession NP_005172.1) is an- 
other GAM65 target gene, herein designated TARGET 
GENE. CA3 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by CA3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CA3 BINDING SITE, designated SEQID:9592, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 

[9630] Another function of GAM65 is therefore inhibition of Car- 
bonic anhydrase iii, muscle specific (CA3, Accession 
NP_005172.1), a gene which has a muscle- specific func- 
tion of reversible hydratation of carbon dioxide. Accord- 
ingly, utilities of GAM65 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with CA3. 

[9631] The function of CA3 has been established by previous 
studies. Carbonic anhydrases (CAs) are a family of zinc 
metalloenzymes. Carbonic anhydrase III is found in high 
concentration in muscle. It shows relatively poor hy- 
dratase and esterase activities compared to the red cell 
isozymes CA I (OMIM Ref. No. 114800) and CA II (OMIM 
Ref. No. 259730), but is similar in subunit structure 
(monomer) and molecular mass (28 kD). Heath et al. 
(1985) explored the use of CA III in conjunction with crea- 
tine kinase detection of the carrier state for Duchenne 
muscular dystrophy. 

[9632] 

[9633] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9634] Heath, R.; Carter, N. D.; Jeffery, S.; Edwards, R. J.; Watts, D. 
C; Watts, R. L. : Evaluation of carrier detection of 
Duchenne muscular dystrophy using carbonic anhydrase 
III and creatine kinase. Am. J. Med. Genet. 21: 291- 296, 
1985. ; and 

[9635] Edwards, Y. H.; Lloyd, J. C; Parkar, M.; Povey, S. : The 

gene for human muscle specific carbonic anhydrase (CAIN) 



is assigned to chromosome 8. Ann. Hum. Genet. 50: 41- 
47, 1986. 

[9636] Further studies establishing the function and utilities of 
CA3 are found in John Hopkins OMIM database record ID 
114750, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Core-binding factor, 
runt domain, alpha subunit 2; translocated to, 2 
(CBFA2T2, Accession NP_005084.1) is another GAM65 
target gene, herein designated TARGET GENE. CBFA2T2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by CBFA2T2, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CBFA2T2 BINDING SITE, designated 
SEQ ID: 14682, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 

[9637] Another function of GAM65 is therefore inhibition of 
Core-binding factor, runt domain, alpha subunit 2; 
translocated to, 2 (CBFA2T2, Accession NP_005084.1), a 
gene which is a putative transcription factor. Accordingly, 
utilities of GAM65 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with CBFA2T2. 

[9638] The function of CBFA2T2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.1. Core-binding factor, runt domain, alpha sub- 
unit 2; translocated to, 2 (CBFA2T2, Accession 
NP_787060.1) is another GAM65 target gene, herein des- 
ignated TARGET GENE. CBFA2T2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by CBFA2T2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CBFA2T2 BINDING SITE, designated SEQ ID: 14682, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9639] Another function of GAM65 is therefore inhibition of 
Core-binding factor, runt domain, alpha subunit 2; 
translocated to, 2 (CBFA2T2, Accession NP_787060.1), a 
gene which is a putative transcription factor. Accordingly, 
utilities of GAM65 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CBFA2T2. 



[9640] The function of CBFA2T2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.1.Cd8 antigen, alpha polypeptide (p32) (CD8A, 
Accession NP.741969.1) is another GAM65 target gene, 
herein designated TARGET GENE. CD8A BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by CD8A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CD8A BINDING SITE, designated SEQ ID:11570, to the nu- 
cleotide sequence of GAM65 RNA, herein designated GAM 
RNA, also designated SEQ ID:272. 

[9641] Another function of GAM65 is therefore inhibition of Cd8 
antigen, alpha polypeptide (p32) (CD8A, Accession 
NP_741969.1), a gene which is thought to play a role in 
the process oft- cell mediated killing. Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CD8A. 

[9642] The function of CD8A has been established by previous 
studies. Comparative structural and functional studies of 



mouse and human T- cell antigens showed that human 
cytotoxic- suppressor T cells have a molecule homolo- 
gous to the mouse Lyt- 2,Lyt- 3 molecule (Ledbetter et 
al., 1981). The human homolog of Lyt- 2, Lyt- 3 is termed 
LEU2. It is selectively expressed on a subset of T cells and 
in structure is a multimeric macromolecule composed of 
individual disulfide- bonded subunits. LEU2, orT8, is ex- 
pressed by most T lymphocytes with cytotoxic or sup- 
pressor function. The molecule appears to be composed 
of multimers of a 32- kD and a 45- kD polypeptide in 
thymocytes and of a 32- kD polypeptide in peripheral 
blood lymphocytes. LEU2 (like its proposed murine ho- 
molog Lyt- 2) may play a role in target- cell recognition. 
Kavathas et al. (1984) isolated genomic and cDNA clones 
for LEU2. Giblin et al. (1989) showed that through alterna- 
tive splicing of mRNA, an exon encoding a transmem- 
brane domain of CD8 is deleted. This gives rise to a 30- 
kD molecule that is secreted and exists as a monomer. 
The splicing pattern in man differs from that found in the 
mouse CD8 gene. This mRNA is also alternatively spliced, 
but an exon encoding a cytoplasmic region is deleted, 
giving rise to a cell surface molecule that differs in its cy- 
toplasmic tail from the protein encoded by the longer 



mRNA. Neither protein is secreted. This is an example of 
the different splicing patterns of 2 homologous mouse 
and human genes giving rise to different proteins. This 
represents 1 mechanism of generating diversity during 
speciation 

[9643] Animal model experiments lend further support to the 
function of CD8A. Leishman et al. (2001) used tetramer 
analysis in a mouse model to show that thymus leukemia 
antigen (TL; 188850), which is expressed abundantly on 
intestinal epithelial cells, preferentially binds to the ho- 
motypic form of CD8A (CD8A- CD8A), in contrast to other 
major histocompatibility complex molecules that bind to 
CD8A- CD8B (OMIM Ref. No. 186730). Flow cytometric 
analysis demonstrated that most intestinal intraepithelial 
lymphocytes (lELs), but not splenocytes, react specifically 
to TL tetramers. Leishman et al. (2001) concluded that 
CD8A- CD8A on lELs acts semiautonomously, rather than 
as a T- cell receptor coreceptor. They suggested that ex- 
pression of CD8A- CD8A on lELs could have important 
regulatory effects that influence homeostasis, activation, 
and survival of lELs under the high antigen load of the in- 
testine 

[9644] it j S appreciated that the abovementioned animal model 



for CD8A is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[9645] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9646] Kavathas, P.; Sukhatme, V. P.; Herzenberg, L A.; Parnes, J. 
R. : Isolation of the gene encoding the human T- lympho- 
cyte differentiation antigen Leu- 2 (T8) by gene transfer 
and cDNA subtraction. Proc. Nat. Acad. Sci. 81: 7688- 
7692, 1984. ; and 

[9647] Leishman, A. J.; Naidenko, O. V.; Attinger, A.; Koning, F.; 
Lena, C. J.; Xiong, Y.; Chang, H.- C; Reinherz, E.; Kronen- 
berg, M.; Cheroutre, H. : Tcell responses modulated 
through interac. 

[9648] Further studies establishing the function and utilities of 

CD8A are found in John Hopkins OMIM database record ID 
186910, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cd8 antigen, alpha 
polypeptide (p32) (CD8A, Accession NP_001759.3) is an- 
other GAM65 target gene, herein designated TARGET 
GENE. CD8A BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 



mRNA encoded by CD8A, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CD8A BINDING SITE, 
designated SEQ ID:11570, to the nucleotide sequence of 
GAM65 RNA, herein designated GAM RNA, also designated 
SEQID:272. 

[9649] Another function of GAM65 is therefore inhibition of Cd8 
antigen, alpha polypeptide (p32) (CD8A, Accession 
NP_001759.3), a gene which is thought to play a role in 
the process oft- cell mediated killing. Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CD8A. 

[9650] The function of CD8A has been established by previous 
studies. Comparative structural and functional studies of 
mouse and human T- cell antigens showed that human 
cytotoxic- suppressor T cells have a molecule homolo- 
gous to the mouse Lyt- 2,Lyt- 3 molecule (Ledbetter et 
al., 1981). The human homolog of Lyt- 2, Lyt- 3 is termed 
LEU2. It is selectively expressed on a subset of T cells and 
in structure is a multimeric macromolecule composed of 
individual disulfide- bonded subunits. LEU2, orT8, is ex- 



pressed by most T lymphocytes with cytotoxic or sup- 
pressor function. The molecule appears to be composed 
of multimers of a 32- kD and a 45- kD polypeptide in 
thymocytes and of a 32- kD polypeptide in peripheral 
blood lymphocytes. LEU2 (like its proposed murine ho- 
molog Lyt- 2) may play a role in target- cell recognition. 
Kavathas et al. (1984) isolated genomic and cDNA clones 
for LEU2. Giblin et al. (1989) showed that through alterna- 
tive splicing of mRNA, an exon encoding a transmem- 
brane domain of CD8 is deleted. This gives rise to a 30- 
kD molecule that is secreted and exists as a monomer. 
The splicing pattern in man differs from that found in the 
mouse CD8 gene. This mRNA is also alternatively spliced, 
but an exon encoding a cytoplasmic region is deleted, 
giving rise to a cell surface molecule that differs in its cy- 
toplasmic tail from the protein encoded by the longer 
mRNA. Neither protein is secreted. This is an example of 
the different splicing patterns of 2 homologous mouse 
and human genes giving rise to different proteins. This 
represents 1 mechanism of generating diversity during 
speciation 

[9651] Animal model experiments lend further support to the 
function of CD8A. Leishman et al. (2001) used tetramer 



analysis in a mouse model to show that thymus leukemia 
antigen (TL; 188850), which is expressed abundantly on 
intestinal epithelial cells, preferentially binds to the ho- 
motypic form of CD8A (CD8A- CD8A), in contrast to other 
major histocompatibility complex molecules that bind to 
CD8A- CD8B (OMIM Ref. No. 186730). Flow cytometric 
analysis demonstrated that most intestinal intraepithelial 
lymphocytes (lELs), but not splenocytes, react specifically 
to TL tetramers. Leishman et al. (2001) concluded that 
CD8A- CD8A on lELs acts semiautonomously, rather than 
as a T- cell receptor coreceptor. They suggested that ex- 
pression of CD8A- CD8A on lELs could have important 
regulatory effects that influence homeostasis, activation, 
and survival of lELs under the high antigen load of the in- 
testine 

[9652] it j S appreciated that the abovementioned animal model 
for CD8A is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[9653] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9654] Kavathas, P.; Sukhatme, V. P.; Herzenberg, L. A.; Parnes, J. 



R. : Isolation of the gene encoding the human T- lympho- 
cyte differentiation antigen Leu- 2 (T8) by gene transfer 
and cDNA subtraction. Proc. Nat. Acad. Sci. 81: 7688- 
7692, 1984. ; and 

[9655] Leishman, A. J.; Naidenko, O. V.; Attinger, A.; Koning, F.; 
Lena, C. J.; Xiong, Y.; Chang, H.- C; Reinherz, E.; Kronen- 
berg, M.; Cheroutre, H. : Tcell responses modulated 
through interac. 

[9656] Further studies establishing the function and utilities of 

CD8A are found in John Hopkins OMIM database record ID 
186910, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Carboxylesterase 1 
(monocyte/macrophage serine esterase 1) (CES1, Acces- 
sion NP.001257.3) is another CAM65 target gene, herein 
designated TARGET GENE. CES1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CES1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CES1 BINDING SITE, designated 
SEQ ID: 12659, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 

[9657] Another function of GAM65 is therefore inhibition of Car- 



boxylesterase 1 (monocyte/macrophage serine esterase 1) 
(CES1, Accession NP_001257.3) . Accordingly, utilities of 
GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CES1. 

[9658] Chromogranin b (secretogranin 1) (CHGB, Accession 

NP_001810.1) is another GAM 6 5 target gene, herein des- 
ignated TARGET GENE. CHGB BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CHGB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CHGB BINDING SITE, designated 
SEQ ID:7161, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 

[9659] Another function of GAM65 is therefore inhibition of 
Chromogranin b (secretogranin 1) (CHGB, Accession 
NP_001810.1) . Accordingly, utilities of GAM65 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CHGB. 

[9660] CML66 (Accession NP_116258.1) is another GAM65 target 
gene, herein designated TARGET GENE. CML66 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CML66, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CML66 BIND- 
ING SITE, designated SEQ ID:10642, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9661] Another function of GAM65 is therefore inhibition of 

CML66 (Accession NP_116258.1) . Accordingly, utilities of 
GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CML66. 

t 9662 ] Csrp2 binding protein (CSRP2BP, Accession NP_808779.1) 
is another GAM65 target gene, herein designated TARGET 
GENE. CSRP2BP BINDING SITE is a target binding site found 
in the 3^ untranslated region of multiple transcripts of 
mRNA encoded by CSRP2BP, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CSRP2BP BIND- 
ING SITE, designated SEQ ID:19687, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9663] Another function of GAM65 is therefore inhibition of 

Csrp2 binding protein (CSRP2BP, Accession NP_808779.1) 



. Accordingly, utilities of GAM65 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CSRP2BP. 

[9664] Csrp2 binding protein (CSRP2BP, Accession NP_065397.1) 
is another GAM65 target gene, herein designated TARGET 
GENE. CSRP2BP BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by CSRP2BP, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CSRP2BP BIND- 
ING SITE, designated SEQ ID:19687, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9665] Another function of GAM65 is therefore inhibition of 

Csrp2 binding protein (CSRP2BP, Accession NP_065397.1) 
. Accordingly, utilities of GAM65 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CSRP2BP. 

[9666] Chemokine (c-x3-c motif) ligand 1 (CX3CL1, Accession 

NP_002987.1) is another GAM65 target gene, herein des- 
ignated TARGET GENE. CX3CL1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by CX3CL1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CX3CL1 BINDING SITE, desig- 
nated SEQ ID: 17574, to the nucleotide sequence of 
GAM65 RNA, herein designated GAM RNA, also designated 
SEQID:272. 

[9667] Another function of GAM65 is therefore inhibition of 

Chemokine (c-x3-c motif) ligand 1 (CX3CL1, Accession 
NP.002987.1) . Accordingly, utilities of GAM65 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CX3CL1. 

[9668] Dead/h (asp-glu-ala-asp/his) box polypeptide, y chro- 
mosome (DBY, Accession NP_004651.2) is another GAM65 
target gene, herein designated TARGET GENE. DBY BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by DBY, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DBY BINDING 
SITE, designated SEQ ID:3439, to the nucleotide sequence 
of GAM65 RNA, herein designated GAM RNA, also desig- 
nated SEQID:272. 



[9669] Another function of GAM65 is therefore inhibition of 

Dead/h (asp-glu-ala-asp/his) box polypeptide, y chro- 
mosome (DBY, Accession NP_004651.2), a gene which 
plays a key role in the spermatogenic process, and there- 
fore may be associated with Male infertility. Accordingly, 
utilities of GAM65 include diagnosis, prevention and 
treatment of Male infertility., and of other diseases and 
clinical conditions associated with DBY. 

[9670] The function of DBY has been established by previous 
studies. Foresta et al. (2000) reported a complete se- 
quence map of the AZFa region (see OMIM Ref. No. 
415000), the genomic structure of AZFa genes, and their 
deletion analysis in 173 infertile men with well- defined 
spermatogenic alterations. Deletions were found in 9 pa- 
tients: DBY alone was deleted in 6, USP9Y only in 1, and 1 
each with USP9Y- DBY or DBY- UTY missing. No patients 
solely lacked UTY. Patients lacking DBY exhibited either 
Sertoli cell- only syndrome or severe hypospermatogene- 
sis. Expression analysis of AZFa genes and their X ho- 
mologs revealed ubiquitous expression for all of them ex- 
cept DBY; a shorter DBY transcript was expressed only in 
testis. The authors suggested that DBY plays a key role in 
the spermatogenic process. Using COS cells to express 



candidate Y chromosome genes and mouse dendritic cells 
for antigenic presentation, Scott et al. (2000) determined 
that Dby expresses 2 major histocompatibility complex 
(MHC) class II- restricted minor histocompatibility HY de- 
terminants. No stimulatory activity was found with these 
epitopes in cells transfected with Smcy (OMIM Ref. No. 
426000) or Uty, both of which express MHC class I- re- 
stricted epitopes. 

[9671] 

[9672] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9673] Foresta, C; Ferlin, A.; Moro, E. : Deletion and expression 
analysis of AZFa genes on the human Y chromosome re- 
vealed a major role for DBY in male infertility. Hum. Molec. 
Genet. 9: 1161- 1169, 2000. ; and 

[9674] scott, D.; Addey, C; Ellis, P; James, E.; Mitchell, M. J.; Saut, 
N.; Jurcevic, S.; Simpson, E. : Dendritic cells permit identi- 
fication of genes encoding MHC class II- restricted epi- 
tope. 

[9675] Further studies establishing the function and utilities of 
DBY are found in John Hopkins OMIM database record ID 
400010, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Eh-domain contain- 
ing 1 (EHD1, Accession NP_006786.2) is another GAM65 
target gene, herein designated TARGET GENE. EHD1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by EHD1, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of EHD1 BIND- 
ING SITE, designated SEQ ID:2264, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9676] Another function of GAM65 is therefore inhibition of Eh- 
domain containing 1 (EHD1, Accession NP.006786.2), a 
gene which may be involved in ligand- initiated endocyto- 
sis. Accordingly, utilities of GAM65 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with EHD1. 

[9677] The function of EHD1 has been established by previous 
studies. By screening a human cerebellar cDNA library 
with a mouse genomic fragment, Mintz et al. (1999) iso- 
lated a cDNA which was then used as a probe to screen a 
mouse brain cDNA library. The sequences of the deduced 
human and mouse proteins, designated EHD1, contain 



534 amino acids and share approximately 94% homology. 
Both proteins have an EH domain, including an EF- 
Ca(2+)- binding motif, at their C terminus, a highly con- 
served ATP/GTP- binding domain, and a central coiled- 
coil structure. Cotransfection experiments indicated that 
the human EHD1 protein has a molecular mass of 62 kD. 
Northern blot analysis indicated the existence of 2 EHD1 
RNA species in mouse and 3 in human (2.0, 3.2, 3.6 kb). 
In mouse, both transcripts are highly expressed in testis 
and are present in kidney, heart, intestine, and brain. In 
human, the smallest transcript is predominant in testis, 
while the largest transcript is present in other tissues as 
well. RT- PCR analysis indicated that the 3.2- kb mRNA 
results from skipping of exon 3. Subcellular localization 
experiments indicated that EHD1 colocalizes with trans- 
ferrin- containing endocytic vesicles. EHD1 was also 
present in other cellular structures, including the Golgi 
apparatus. Immunohistochemical analyses in mice 
demonstrated EHD1 expression in male germ cells, in 
adipocytes, in several retinal layers, and, to a lesser ex- 
tent, in uterus, skeletal muscle, and kidney. In situ hy- 
bridization and immunohistochemical analyses indicated 
that Ehdl was expressed by day 9.5 in the limb buds and 



pharyngeal arches and at day 10.5 in sclerotomes, at vari- 
ous elements of the branchial apparatus, and in the oc- 
cipital region. At day 15.5 Ehdl expression peaked in car- 
tilage, preceding hypertrophy and ossification, and at day 
17.5 there was no expression in the bones. Rotem- Yehu- 
dar et al. (2001) found evidence for a role for EHD1 in the 
endocytosis of IGF1 receptors (IGF1R; 147370). Through 
immunoprecipitation of rat tissues, they found that EHD1 
interacts directly with the synaptosomal- associated pro- 
tein SNAP29 (OMIM Ref. No. 604202) and that both are 
present in complexes with IGF1R. They also found that 
IGF1 induction of EHD1- transfected CHO cells results in 
intracellular colocalization of EHD1 and IGF1R. 

[9678] 

[9679] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9680] Mintz, L; Galperin, E.; Pasmanik- Chor, M.; Tulzinsky, S.; 
Bromberg, Y.; Kozak, C. A.; Joyner, A.; Fein, A.; Horowitz, 
M. : EHD1- - an EH- domain- containing protein with a 
specific expression pattern. Genomics 59: 66- 76, 1999. ; 
and 

[9681] Rotem- Yehudar, R.; Galperin, E.; Horowitz, M. : Associa- 



tion of insulin- like growth factor 1 receptor with EHD1 
and SNAP29. J. Biol. Chem. 276: 33054- 33060, 2001. 

[9682] Further studies establishing the function and utilities of 
EHD1 are found in John Hopkins OMIM database record ID 
605888, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Er to nucleus sig- 
nalling 1 (ERN1, Accession NP_001424.1) is another 
GAM65 target gene, herein designated TARGET GENE. 
ERN1 BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by ERN1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ERN1 BINDING SITE, designated SEQ ID: 17882, to the nu- 
cleotide sequence of GAM65 RNA, herein designated GAM 
RNA, also designated SEQ ID:272. 

[9683] Another function of GAM65 is therefore inhibition of Er to 
nucleus signalling 1 (ERN1, Accession NP_001424.1) . Ac- 
cordingly, utilities of GAM65 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ERN1. 

[9684] FLJ00024 (Accession XP_033361.2) is another GAM65 tar- 
get gene, herein designated TARGET GENE. FLJ00024 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ00024, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ00024 BINDING SITE, designated 
SEQ ID: 1895, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 

[9685] Another function of GAM65 is therefore inhibition of 

FLJ00024 (Accession XP.033361.2) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ00024. 

[9686] FLJ00024 (Accession NP.203745.1) is another GAM65 tar- 
get gene, herein designated TARGET GENE. FLJ00024 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ00024, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ00024 BINDING SITE, designated 
SEQ ID: 1895, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 

[9687] Another function of GAM65 is therefore inhibition of 



FLJ00024 (Accession NP_203745.1) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ00024. 

[9688] FLJ20400 (Accession NP_060274.1) is another GAM65 tar- 
get gene, herein designated TARGET GENE. FLJ20400 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ20400, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20400 BINDING SITE, designated SEQ ID:1121, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9689] Another function of GAM65 is therefore inhibition of 

FLJ20400 (Accession NP.060274.1) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20400. 

[9690] FLJ20514 (Accession NP_060326.1) is another GAM65 tar- 
get gene, herein designated TARGET GENE. FLJ20514 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ20514, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ20514 BINDING SITE, designated SEQ ID:7512, to the 
nucleotide sequence of CAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9691] Another function of GAM65 is therefore inhibition of 

FLJ20514 (Accession NP_060326.1) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20514. 

[9692] FLJ30634 (Accession NP.694559.1) is another GAM65 tar- 
get gene, herein designated TARGET GENE. FLJ30634 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ30634, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30634 BINDING SITE, designated SEQ ID:5870, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9693] Another function of GAM65 is therefore inhibition of 

FLJ30634 (Accession NP.694559.1) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30634. 

[9694] FLJ35155 (Accession NP.689744.2) is another GAM65 tar- 



get gene, herein designated TARGET GENE. FLJ35155 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ35155, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ35155 BINDING SITE, designated SEQ ID:13879, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9695] Another function of GAM65 is therefore inhibition of 

FLJ35155 (Accession NP.689744.2) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ35155. 

[9696] Gamma-aminobutyric acid (gaba) a receptor, epsilon 

(GABRE, Accession NP_068822.1) is another GAM65 target 
gene, herein designated TARGET GENE. GABRE BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by GABRE, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GABRE BINDING SITE, designated SEQ 
ID: 12964, to the nucleotide sequence of GAM65 RNA, 



herein designated GAM RNA, also designated SEQ ID:272. 

[9697] Another function of GAM65 is therefore inhibition of 
Gamma-aminobutyric acid (gaba) a receptor, epsilon 
(GABRE, Accession NP_068822.1), a gene which mediates 
neuronal inhibition by binding to the gaba/ 
benzodiazepine receptor and opening an integral chloride 
channel, and therefore may be associated with Early- on- 
set parkinsonism (orwaisman syndrome), mrx3 (a form of 
x- linked mental retardation). Accordingly, utilities of 
GAM65 include diagnosis, prevention and treatment of 
Early- onset parkinsonism (orwaisman syndrome), mrx3 
(a form of x- linked mental retardation), and of other dis- 
eases and clinical conditions associated with GABRE. 

[9698] jhe function of GABRE has been established by previous 
studies. Davies et al. (1997) described a member of a new 
class of human GABA(A) receptor subunit, the epsilon 
subunit. The subunit was detected in the brain and can 
assemble with alpha and beta subunits. Wilke et al. (1997) 
also identified a cDNA sequence of a gene coding for a 
506- amino acid protein, representing a member of a pu- 
tative new class (epsilon) of the GABA- A receptor. The 
gene, symbolized GABRE, encodes a polypeptide almost 
identical to the one reported by Davies et al. (1997). 



GABRE was transcribed in several different tissues, with 
the highest levels being detected in adult heart and pla- 
centa. Wilke et al. (1997) observed alternative splicing of 
GABRE transcripts isolated from different tissues at multi- 
ple positions of the gene, yielding an unusually complex 
variety of cDNA variants. The structure of the 5- prime re- 
gion of most cDNAs is compatible with expression of 
GABRE in adult brain only, whereas in other tissues, most 
transcripts code for truncated protein sequences. The 
GABRE gene extends over 14 kb and is clustered together 
with the alpha- 3 (OMIM Ref. No. 305660) and the puta- 
tive beta- 4 GABA- A receptor subunit genes in an interval 
of approximately 0.8 Mb in band Xq28. It is located in the 
candidate regions of 2 different neurologic diseases, 
early- onset parkinsonism, or Waisman syndrome (OMIM 
Ref. No. 311510), and MRX3 (OMIM Ref. No. 309541), a 
form of X- linked mental retardation. Sinkkonen et al. 
(2000) obtained cDNAs encoding rat Gabre and Gabrq 
(OMIM Ref. No. 300349), which are highly divergent from 
their human homologs. They noted that rat Gabre and 
Gabrq have expression patterns distinct from those re- 
ported in primates. 

[9699] 



[9700] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9™ 1 ] Davies, P. A.; Hanna, M. C; Hales, T. C; Kirkness, E. F. : 
Insensitivity to anaesthetic agents conferred by a class of 
GABA(A) receptor subunit. Nature 385: 820- 823, 1997. ; 
and 

[9702] Sinkkonen, S. T.; Hanna, M. C; Kirkness, E. F.; Korpi, E. R. 
: GABA- A receptor epsilon and theta subunits display un- 
usual structural variation between species and are en- 
riched in the r. 

[9703] Further studies establishing the function and utilities of 
GABRE are found in John Hopkins OMIM database record 
ID 300093, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Gamma-aminobutyric acid (gaba) a receptor, epsilon 
(GABRE, Accession NP_068819.1) is another GAM65 target 
gene, herein designated TARGET GENE. GABRE BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by GABRE, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of GABRE BINDING SITE, designated SEQ 

ID: 12964, to the nucleotide sequence of GAM65 RNA, 

herein designated GAM RNA, also designated SEQ ID:272. 

[9704] Another function of GAM65 is therefore inhibition of 
Gamma-aminobutyric acid (gaba) a receptor, epsilon 
(GABRE, Accession NP_068819.1), a gene which mediates 
neuronal inhibition by binding to the gaba/ 
benzodiazepine receptor and opening an integral chloride 
channel, and therefore may be associated with Early- on- 
set parkinsonism (orwaisman syndrome), mrx3 (a form of 
x- linked mental retardation). Accordingly, utilities of 
GAM65 include diagnosis, prevention and treatment of 
Early- onset parkinsonism (orwaisman syndrome), mrx3 
(a form of x- linked mental retardation), and of other dis- 
eases and clinical conditions associated with GABRE. 

[9705] The function of GABRE has been established by previous 
studies. Davies et al. (1997) described a member of a new 
class of human GABA(A) receptor subunit, the epsilon 
subunit. The subunit was detected in the brain and can 
assemble with alpha and beta subunits. Wilke et al. (1997) 
also identified a cDNA sequence of a gene coding for a 
506- amino acid protein, representing a member of a pu- 
tative new class (epsilon) of the GABA- A receptor. The 



gene, symbolized GABRE, encodes a polypeptide almost 
identical to the one reported by Davies et al. (1997). 
GABRE was transcribed in several different tissues, with 
the highest levels being detected in adult heart and pla- 
centa. Wilke et al. (1997) observed alternative splicing of 
GABRE transcripts isolated from different tissues at multi- 
ple positions of the gene, yielding an unusually complex 
variety of cDNA variants. The structure of the 5- prime re- 
gion of most cDNAs is compatible with expression of 
GABRE in adult brain only, whereas in other tissues, most 
transcripts code for truncated protein sequences. The 
GABRE gene extends over 14 kb and is clustered together 
with the alpha- 3 (OMIM Ref. No. 305660) and the puta- 
tive beta- 4 GABA- A receptor subunit genes in an interval 
of approximately 0.8 Mb in band Xq28. It is located in the 
candidate regions of 2 different neurologic diseases, 
early- onset parkinsonism, or Waisman syndrome (OMIM 
Ref. No. 311510), and MRX3 (OMIM Ref. No. 309541), a 
form of X- linked mental retardation. Sinkkonen et al. 
(2000) obtained cDNAs encoding rat Gabre and Gabrq 
(OMIM Ref. No. 300349), which are highly divergent from 
their human homologs. They noted that rat Gabre and 
Gabrq have expression patterns distinct from those re- 



ported in primates. 



[9706] 

[9707] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9708] Davies, P. A.; Hanna, M. C; Hales, T. C; Kirkness, E. F. : 
Insensitivity to anaesthetic agents conferred by a class of 
GABA(A) receptor subunit. Nature 385: 820- 823, 1997. ; 
and 

[9709] Sinkkonen, S. T.; Hanna, M. C; Kirkness, E. F.; Korpi, E. R. 
: GABA- A receptor epsilon and theta subunits display un- 
usual structural variation between species and are en- 
riched in the r. 

[9710] Further studies establishing the function and utilities of 
GABRE are found in John Hopkins OMIM database record 
ID 300093, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Gamma-aminobutyric acid (gaba) a receptor, epsilon 
(GABRE, Accession NP_068830.1) is another GAM65 target 
gene, herein designated TARGET GENE. GABRE BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by GABRE, 
corresponding to a target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GABRE BINDING SITE, designated SEQ 
ID: 12964, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 

[971 1] Another function of GAM65 is therefore inhibition of 
Gamma-aminobutyric acid (gaba) a receptor, epsilon 
(GABRE, Accession NP_068830.1), a gene which mediates 
neuronal inhibition by binding to the gaba/ 
benzodiazepine receptor and opening an integral chloride 
channel, and therefore may be associated with Early- on- 
set parkinsonism (or waisman syndrome), mrx3 (a form of 
x- linked mental retardation). Accordingly, utilities of 
GAM65 include diagnosis, prevention and treatment of 
Early- onset parkinsonism (or waisman syndrome), mrx3 
(a form of x- linked mental retardation), and of other dis- 
eases and clinical conditions associated with GABRE. 

[9712] The function of GABRE has been established by previous 
studies. Davies et al. (1997) described a member of a new 
class of human GABA(A) receptor subunit, the epsilon 
subunit. The subunit was detected in the brain and can 
assemble with alpha and beta subunits. Wilke et al. (1997) 
also identified a cDNA sequence of a gene coding for a 



506- amino acid protein, representing a member of a pu- 
tative new class (epsilon) of the GABA- A receptor. The 
gene, symbolized GABRE, encodes a polypeptide almost 
identical to the one reported by Davies et al. (1997). 
GABRE was transcribed in several different tissues, with 
the highest levels being detected in adult heart and pla- 
centa. Wilke et al. (1997) observed alternative splicing of 
GABRE transcripts isolated from different tissues at multi- 
ple positions of the gene, yielding an unusually complex 
variety of cDNA variants. The structure of the 5- prime re- 
gion of most cDNAs is compatible with expression of 
GABRE in adult brain only, whereas in other tissues, most 
transcripts code for truncated protein sequences. The 
GABRE gene extends over 14 kb and is clustered together 
with the alpha- 3 (OMIM Ref. No. 305660) and the puta- 
tive beta- 4 GABA- A receptor subunit genes in an interval 
of approximately 0.8 Mb in band Xq28. It is located in the 
candidate regions of 2 different neurologic diseases, 
early- onset parkinsonism, or Waisman syndrome (OMIM 
Ref. No. 311510), and MRX3 (OMIM Ref. No. 309541), a 
form of X- linked mental retardation. Sinkkonen et al. 
(2000) obtained cDNAs encoding rat Gabre and Gabrq 
(OMIM Ref. No. 300349), which are highly divergent from 



their human homologs. They noted that rat Gabre and 
Gabrq have expression patterns distinct from those re- 
ported in primates. 

[9713] 

[9714] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9715] Davies, P. A.; Hanna, M. C; Hales, T. G.; Kirkness, E. F. : 
Insensitivity to anaesthetic agents conferred by a class of 
GABA(A) receptor subunit. Nature 385: 820- 823, 1997. ; 
and 

[9 71 6] Sinkkonen, S. T.; Hanna, M. C.; Kirkness, E. F.; Korpi, E. R. 
: GABA- A receptor epsilon and theta subunits display un- 
usual structural variation between species and are en- 
riched in the r. 

[9717] Further studies establishing the function and utilities of 
GABRE are found in John Hopkins OMIM database record 
ID 300093, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. GREB1 
(Accession NP_683701.1) is another GAM65 target gene, 
herein designated TARGET GENE. GREB1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by GREB1, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GREB1 BINDING SITE, designated SEQ ID:5081, to the nu- 
cleotide sequence of GAM65 RNA, herein designated GAM 
RNA, also designated SEQ ID:272. 

[9718] Another function of GAM65 is therefore inhibition of 

GREB1 (Accession NP_683701.1) . Accordingly, utilities of 
GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GREB1. 

[9719] HBP1 (Accession NP.036389.2) is another GAM65 target 
gene, herein designated TARGET GENE. HBP1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by HBP1, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HBP1 BINDING 
SITE, designated SEQ ID: 19617, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9720] Another function of GAM65 is therefore inhibition of HBP1 
(Accession NP_036389.2) . Accordingly, utilities of GAM65 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with HBP1. 

[9 721 ] HEMK (Accession NP_057257.1) is another GAM65 target 
gene, herein designated TARGET GENE. HEMK BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by HEMK, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HEMK BIND- 
ING SITE, designated SEQ ID:6305, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9722] Another function of GAM65 is therefore inhibition of 

HEMK (Accession NP_057257.1) . Accordingly, utilities of 
GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HEMK. 

[9723] Heterogeneous nuclear ribonucleoprotein d (au-rich ele- 
ment rna binding protein 1, 37kda) (HNRPD, Accession 
NP_002 129.2) is another GAM65 target gene, herein des- 
ignated TARGET GENE. HNRPD BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by HNRPD, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig.8. Table 4 illustrates 



the complementarity of the nucleotide sequences of HN- 
RPD BINDING SITE, designated SEQ ID: 14479, to the nu- 
cleotide sequence of GAM65 RNA, herein designated GAM 
RNA, also designated SEQ ID:272. 

[9724] Another function of GAM65 is therefore inhibition of Het- 
erogeneous nuclear ribonucleoprotein d (au-rich element 
rna binding protein 1, 37kda) (HNRPD, Accession 
NP_002129.2) . Accordingly, utilities of GAM65 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HNRPD. 

[9725] Heterogeneous nuclear ribonucleoprotein d (au-rich ele- 
ment rna binding protein 1, 37kda) (HNRPD, Accession 
NP_112737.1) is another GAM65 target gene, herein des- 
ignated TARGET GENE. HNRPD BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by HNRPD, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of HN- 
RPD BINDING SITE, designated SEQ ID: 14479, to the nu- 
cleotide sequence of GAM65 RNA, herein designated GAM 
RNA, also designated SEQ ID:272. 

[9726] Another function of GAM65 is therefore inhibition of Het- 



erogeneous nuclear ribonucleoprotein d (au-rich element 
rna binding protein 1, 37kda) (HNRPD, Accession 
NP_112737.1) . Accordingly, utilities of GAM65 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HNRPD. 

t 9727 ] Heterogeneous nuclear ribonucleoprotein d (au-rich ele- 
ment rna binding protein 1, 37kda) (HNRPD, Accession 
NP_112738.1) is another GAM65 target gene, herein des- 
ignated TARGET GENE. HNRPD BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by HNRPD, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of HN- 
RPD BINDING SITE, designated SEQ ID: 14479, to the nu- 
cleotide sequence of GAM65 RNA, herein designated GAM 
RNA, also designated SEQ ID:272. 

[9728] Another function of GAM65 is therefore inhibition of Het- 
erogeneous nuclear ribonucleoprotein d (au-rich element 
rna binding protein 1, 37kda) (HNRPD, Accession 
NP_112738.1) . Accordingly, utilities of GAM65 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HNRPD. 



[9729] Heparan sulfate 2-o-sulfotransferase 1 (HS2ST1, Acces- 
sion NP_036394.1) is another GAM65 target gene, herein 
designated TARGET GENE. HS2ST1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by HS2ST1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HS2ST1 BINDING 
SITE, designated SEQ ID:19213, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9730] Another function of GAM65 is therefore inhibition of Hep- 
aran sulfate 2-o-sulfotransferase 1 (HS2ST1, Accession 
NP.036394.1) . Accordingly, utilities of GAM65 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HS2ST1. 

[9731] HSPC056 (Accession NP_054873.1) is another GAM65 tar- 
get gene, herein designated TARGET GENE. HSPC056 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by HSPC056, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



HSPC056 BINDING SITE, designated SEQ ID:8261, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9732] Another function of GAM65 is therefore inhibition of 

HSPC056 (Accession NP.054873.1) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSPC056. 

[9733] integrin, alpha v (vitronectin receptor, alpha polypeptide, 
antigen cd51) (ITGAV, Accession NP_002201.1) is another 
GAM65 target gene, herein designated TARGET GENE. IT- 
GAV BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by ITGAV, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ITGAV BINDING SITE, designated SEQ ID: 15711, to the nu- 
cleotide sequence of GAM65 RNA, herein designated GAM 
RNA, also designated SEQ ID:272. 

[9734] Another function of GAM65 is therefore inhibition of Inte- 
grin, alpha v (vitronectin receptor, alpha polypeptide, 
antigen cd51) (ITGAV, Accession NP_002201.1), a gene 
which is a member of the integrin family of cell- surface 
proteins. Accordingly, utilities of GAM65 include diagno- 



sis, prevention and treatment of diseases and clinical con- 
ditions associated with ITGAV. 
[9735] The function of ITGAV has been established by previous 
studies. A major surface antigen family on human leuko- 
cytes includes complement receptor type 3 (CR3A; also 
called integrin alpha- M, Macl or Mol), lymphocyte func- 
tion- associated antigen type 1 (LFA- 1; 153370), and 
pl50,95 (Leu M5; 151510). These antigens share a com- 
mon beta chain (OMIM Ref. No. 116920) of 94 kD, linked 
noncovalently to 1 of 3 alpha chains distinctive to each. 
They promote adhesion of granulocytes to each other and 
to endothelial cell monolayers. The apparent molecular 
weight of the Mol alpha chain is 155 to 165 kD, that of 
the LFA1 alpha subunit is 180 kD, and that of the Leu M5 
subunit is 130 to 150 kD. Pierce et al. (1986) purified hu- 
man Mol to homogeneity from normal granulocytes by 
affinity chromatography and high performance liquid 
chromatography (HPLC) and determined the N- terminal 
amino acid sequence of its alpha subunit. The obtained 
sequence was identical, except for 2 conservative substi- 
tutions, to that of the alpha subunit of Macl antigen 
(Springer et al., 1985). Furthermore, Pierce et al. (1986) 
found that the N- terminal amino acid sequence of the al- 



pha subunit of Mol was homologous to the alpha subunit 
of llb/llla, a glycoprotein that serves similar adhesive 
functions on platelets and is deficient or defective in 
Glanzmann thrombasthenia (OMIM Ref. No. 273800). Pa- 
tients with a history of recurrent bacterial infections and 
an inherited deficiency of all 3 leukocyte membrane sur- 
face antigens are thought to have reduced or absent syn- 
thesis of the common beta subunit of the antigen family; 
see 116920. Inflammation plays an essential role in the 
initiation and progression of atherosclerosis. Simon et al. 
(2000) presented evidence that it also has a role in vascu- 
lar repair after mechanical arterial injury (i.e., percuta- 
neous transluminal coronary angioplasty, or PTCA). In ani- 
mal models of vascular injury, leukocytes are recruited as 
a precursor to intimal thickening. Markers of leukocyte 
activation, in particular, increased expression of Macl, 
which is responsible for firm leukocyte adhesion to 
platelets and fibrinogen on denuded vessels, predict 
restenosis after PTCA. To determine whether Macl- medi- 
ated leukocyte recruitment is causally related to neointi- 
mal formation, Simon et al. (2000) subjected Macl knock- 
out mice to a mechanical carotid artery dilation and com- 
plete endothelial denudation. They found that the selec- 



tive absence of Macl impaired transplatelet leukocyte mi- 
gration into the vessel wall, reducing leukocyte accumula- 
tion. Diminished medial leukocyte accumulation was ac- 
companied by markedly reduced neointimal thickening af- 
ter vascular injury. These data established a role for in- 
flammation in neointimal thickening and suggested that 
leukocyte recruitment to mechanically injured arteries may 
prevent restenosis 

[9736] 

[9737] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9738] p iercej M . w .; Remold- O'Donnell, E.; Todd, R. F., Ill; Ar- 
naout, M. A. : N- terminal sequence of human leukocyte 
glycoprotein Mol: conservation across species and ho- 
mology to platelet llb/llla. Biochim. Biophys. Acta 874: 
368- 371, 1986. ; and 

[9739] Simon, D. I.; Chen, Z.; Seifert, P.; Edelman, E. R.; Ballan- 
tyne, C. M.; Rogers, C. : Decreased neointimal formation 
in Mac- 1-1- mice reveals a role for inflammation in vas- 
cular repair a. 

[9740] Further studies establishing the function and utilities of 
ITGAV are found in John Hopkins OMIM database record 



ID 193210, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Potassium 
channel, subfamily k, member 7 (KCNK7, Accession 
NP_005705.1) is another GAM65 target gene, herein des- 
ignated TARGET GENE. KCNK7 BINDING SITE is a target 
binding site found in the 3' untranslated region of multi- 
ple transcripts of mRNA encoded by KCNK7, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
KCNK7 BINDING SITE, designated SEQ ID: 19349, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9741] Another function of GAM65 is therefore inhibition of 

Potassium channel, subfamily k, member 7 (KCNK7, Ac- 
cession NP_005705.1) . Accordingly, utilities of GAM65 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KCNK7. 

[9742] Potassium channel, subfamily k, member 7 (KCNK7, Ac- 
cession NP_258416.1) is another GAM65 target gene, 
herein designated TARGET GENE. KCNK7 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by KCNK7, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KCNK7 BINDING SITE, designated SEQ ID: 19349, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9743] Another function of GAM65 is therefore inhibition of 

Potassium channel, subfamily k, member 7 (KCNK7, Ac- 
cession NP_258416.1) . Accordingly, utilities of GAM65 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KCNK7. 

[9 744 ] KIAA0350 (Accession XP.290667.1) is another GAM65 
target gene, herein designated TARGET GENE. KIAA0350 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by KIAA0350, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0350 BINDING SITE, designated SEQ ID:594, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9745] Another function of GAM65 is therefore inhibition of 

KIAA0350 (Accession XP_290667.1) . Accordingly, utilities 



of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0350. 

[9746] KIAA0557 (Accession XP_085507.1) is another GAM65 
target gene, herein designated TARGET GENE. KIAA0557 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0557, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0557 BINDING SITE, designated SEQ ID:18362, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9747] Another function of GAM65 is therefore inhibition of 

KIAA0557 (Accession XP.085507.1) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0557. 

[9 74 8] KIAA0562 (Accession NP_055519.1) is another GAM65 
target gene, herein designated TARGET GENE. KIAA0562 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0562, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0562 BINDING SITE, designated SEQ ID:13255, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 
[9749] Another function of GAM65 is therefore inhibition of 

KIAA0562 (Accession NP.055519.1) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0562. 

[9750] KIAA0632 (Accession NP_056360.1) is another GAM65 
target gene, herein designated TARGET GENE. KIAA0632 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by KIAA0632, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0632 BINDING SITE, designated SEQ ID: 14190, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9751] Another function of GAM65 is therefore inhibition of 

KIAA0632 (Accession NP_056360.1) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
KIAA0632. 

[9752] KIAA0804 (Accession XP_291080.1) is another GAM65 
target gene, herein designated TARGET GENE. KIAA0804 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0804, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0804 BINDING SITE, designated SEQ ID: 15077, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9753] Another function of GAM65 is therefore inhibition of 

KIAA0804 (Accession XP.291080.1) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0804. 

[9754] KIAA1349 (Accession XP.047617.4) is another GAM65 
target gene, herein designated TARGET GENE. KIAA1349 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1349, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA1349 BINDING SITE, designated SEQ ID:4109, to the 
nucleotide sequence of CAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 
[9755] Another function of GAM65 is therefore inhibition of 

KIAA1349 (Accession XP.047617.4) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1349. 

[9756] KIAA1423 (Accession XP_029703.1) is another GAM65 
target gene, herein designated TARGET GENE. KIAA1423 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1423, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1423 BINDING SITE, designated SEQ ID:19203, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9757] Another function of GAM65 is therefore inhibition of 

KIAA1423 (Accession XP_029703.1) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



KIAA1423. 

[9758] KIAA2022 (Accession XP_291326.1) is another GAM65 
target gene, herein designated TARGET GENE. KIAA2022 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA2022, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA2022 BINDING SITE, designated SEQ ID: 18104, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9759] Another function of GAM65 is therefore inhibition of 

KIAA2022 (Accession XP.291326.1) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA2022. 

[9760] LNIR (Accession NP_112178.1) is another GAM65 target 

gene, herein designated TARGET GENE. LNIR BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by LNIR, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LNIR BINDING 



SITE, designated SEQ ID: 18936, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9761] Another function of GAM65 is therefore inhibition of LNIR 
(Accession NP_112178.1) .Accordingly, utilities of GAM65 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LNIR. 

[9762] LOC137829 (Accession XP.059923.2) is another GAM65 
target gene, herein designated TARGET GENE. LOC137829 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC137829, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC137829 BINDING SITE, designated SEQ ID:6165, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 

[9763] Another function of GAM65 is therefore inhibition of 

LOC137829 (Accession XP.059923.2) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC137829. 

[9764] LOC152245 (Accession XP_098182.1) is another GAM65 



target gene, herein designated TARGET GENE. LOC152245 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC152245, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152245 BINDING SITE, designated SEQ ID:16959, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 
[9765] Another function of GAM65 is therefore inhibition of 

LOC152245 (Accession XP_098182.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152245. 

[9766] LOC154877 (Accession XP_098626.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC154877 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC154877, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154877 BINDING SITE, designated SEQ ID:18739, to 
the nucleotide sequence of GAM65 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:272. 
[9767] Another function of GAM65 is therefore inhibition of 

LOC154877 (Accession XP_098626.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154877. 

[9768] LOC220963 (Accession XP.166145.2) is another GAM65 
target gene, herein designated TARGET GENE. LOC220963 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC220963, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220963 BINDING SITE, designated SEQ ID:20127, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 

[9769] Another function of GAM65 is therefore inhibition of 

LOC220963 (Accession XP.166145.2) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC220963. 

[9770] LOC255967 (Accession NP_787050.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC255967 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC255967, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255967 BINDING SITE, designated SEQ ID:10361, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 
[9771] Another function of GAM65 is therefore inhibition of 

LOC255967 (Accession NP.787050.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255967. 

[9772] LOC283154 (Accession XP.210922.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC283154 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC283154, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283154 BINDING SITE, designated SEQ ID:1913, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 



[9773] Another function of GAM65 is therefore inhibition of 

LOC283154 (Accession XP_210922.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283154. 

[9774] LOC283170 (Accession XP_208535.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC283170 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC283170, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283170 BINDING SITE, designated SEQ ID: 19931, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 

[9775] Another function of GAM65 is therefore inhibition of 

LOC283170 (Accession XP_208535.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283170. 

[9776] LOC283664 (Accession XP_208773.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC283664 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC283664, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283664 BINDING SITE, designated SEQ ID:18325, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 
[9777] Another function of GAM65 is therefore inhibition of 

LOC283664 (Accession XP.208773.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283664. 

[9778] LOC284555 (Accession XP_211518.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC284555 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284555, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284555 BINDING SITE, designated SEQ ID:11631, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 

[9779] Another function of GAM65 is therefore inhibition of 



LOC284555 (Accession XP_211518.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284555. 

[9780] LOC284647 (Accession XP_211569.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC284647 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284647, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284647 BINDING SITE, designated SEQ ID: 182 17, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 

[9781] Another function of GAM65 is therefore inhibition of 

LOC284647 (Accession XP_211569.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284647. 

[9782] LOC285216 (Accession XP_209520.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC285216 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285216, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285216 BINDING SITE, designated SEQ ID:5907, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 
[9783] Another function of GAM65 is therefore inhibition of 

LOC285216 (Accession XP_209520.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285216. 

[9784] LOC285806 (Accession XP_2 12028.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC285806 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC285806, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285806 BINDING SITE, designated SEQ ID:12618, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 

[9785] Another function of GAM65 is therefore inhibition of 

LOC285806 (Accession XP_212028.1) . Accordingly, utili- 



ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285806. 

[9786] LOC286374 (Accession XP_212293.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC286374 
BINDING SITE1 and LOC286374 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC286374, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC286374 BINDING SITE1 
and LOC286374 BINDING SITE2, designated SEQ ID:7390 
and SEQ ID:19118 respectively, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9787] Another function of GAM65 is therefore inhibition of 

LOC286374 (Accession XP_212293.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286374. 

[9788] LOC339556 (Accession XP_290951.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC339556 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC339556, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339556 BINDING SITE, designated SEQ ID:11280, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 
[9789] Another function of GAM65 is therefore inhibition of 

LOC339556 (Accession XP_290951.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339556. 

[9790] LOC339929 (Accession XP.295 105.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC339929 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC339929, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339929 BINDING SITE, designated SEQ ID: 18421, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 

[9791] Another function of GAM65 is therefore inhibition of 



LOC339929 (Accession XP_295105.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339929. 

[9792] LOC349037 (Accession XP.302942.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC349037 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC349037, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349037 BINDING SITE, designated SEQ ID:13327, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 

[9793] Another function of GAM65 is therefore inhibition of 

LOC349037 (Accession XP_302942.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349037. 

[9794] LOC90670 (Accession XP.033352.1) is another GAM65 
target gene, herein designated TARGET GENE. LOC90670 
BINDING SITE1 and LOC90670 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 



coded by LOC90670, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC90670 BINDING SITE1 
and LOC90670 BINDING SITE2, designated SEQ ID: 18422 
and SEQ ID:2098 respectively, to the nucleotide sequence 
of GAM65 RNA, herein designated GAM RNA, also desig- 
nated SEQID:272. 
[9795] Another function of GAM65 is therefore inhibition of 

LOC90670 (Accession XP_033352.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90670. 

[9796] Mastermind-like 1 (drosophila) (MAML1, Accession 

NP_055572.1) is another GAM65 target gene, herein des- 
ignated TARGET GENE. MAML1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MAML1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MAML1 BINDING SITE, desig- 
nated SEQ ID:4165, to the nucleotide sequence of GAM65 
RNA, herein designated GAM RNA, also designated SEQ 



ID:272. 

[9797] Another function of GAM65 is therefore inhibition of Mas- 
termind-like 1 (drosophila) (MAML1, Accession 
NP_055572.1), a gene which MAML1 functions as a tran- 
scriptional coactivator for Notch signaling. Accordingly, 
utilities of GAM65 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MAML1. 

[9798] The function of MAML1 has been established by previous 
studies. Notch receptors (see OMIM Ref. No. NOTCH2; 
600275) are involved in cell- fate determination in organ- 
isms as diverse as flies, frogs, and humans. The 'master- 
mind' gene has been identified in multiple genetic screens 
for modifiers of Notch mutations in Drosophila. Using a 
yeast 2- hybrid system on a HeLa cell cDNA library, Wu et 
al. (2000) isolated a cDNA encoding MAML1, a human ho- 
molog of Drosophila mastermind. The MAML1 gene en- 
codes a 130- kD, 1,016- amino acid protein that localizes 
to nuclear bodies. MAML1 shares 24% amino acid identity 
and 27% amino acid similarity with Drosophila mastermind 
and is identical to the KIAA0200 protein reported by Na- 
gase et al. (1996). Northern blot analysis detected a single 
6- kb MAML1 transcript in all tissues tested, with an addi- 



tional 1- kb transcript in placenta. MAML1 binds to the 
ankyrin repeat domain of all 4 mammalian Notch recep- 
tors and amplifies Notch- induced transcription of HES1 
(OMIM Ref. No. 601659). These studies provided a molec- 
ular mechanism to explain the genetic links between mas- 
termind and Notch in Drosophila and indicated that 
MAML1 functions as a transcriptional coactivator for 
Notch signaling 

[9799] 

[9800] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9801] Nagase, T.; Seki, N.; Ishikawa, K.; Tanaka, A.; Nomura, N. : 
Prediction of the coding sequences of unidentified human 
genes. V. The coding sequences of 40 new genes 
(KIAA0161- KIAA0200) deduced by analysis of cDNA 
clones from human cell line KG- 1. DNA Res. 3: 17- 24, 
1996. ; and 

[9802] WUj L; Aster, J. C; Blacklow, S. C; Lake, R.; Artavanis- 
Tsakonas, S.; Griffin, J. D. : MAML1, a human homologue 
of Drosophila mastermind, is a transcriptional co- activa- 
tor for NOTCH r. 

[9803] Further studies establishing the function and utilities of 



MAML1 are found in John Hopkins OMIM database record 
ID 605424, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Mitogen-activated protein kinase-activated protein 
kinase 3 (MAPKAPK3, Accession NP_004626.1) is another 
GAM65 target gene, herein designated TARGET GENE. 
MAPKAPK3 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by MAP- 
KAPK3, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MAPKAPK3 BINDING SITE, desig- 
nated SEQ ID: 16295, to the nucleotide sequence of 
GAM65 RNA, herein designated GAM RNA, also designated 
SEQID:272. 

[9804] Another function of GAM65 is therefore inhibition of Mi- 
togen-activated protein kinase-activated protein kinase 3 
(MAPKAPK3, Accession NP_004626.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MAPKAPK3. 

[9805] Myeloid cell leukemia sequence 1 (bcl2-related) (MCL1, 
Accession NP_068779.1) is another GAM65 target gene, 



herein designated TARGET GENE. MCL1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by MCL1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MCL1 BINDING SITE, 
designated SEQ ID: 13 184, to the nucleotide sequence of 
GAM65 RNA, herein designated GAM RNA, also designated 
SEQID:272. 

[9806] Another function of GAM65 is therefore inhibition of 

Myeloid cell leukemia sequence 1 (bcl2-related) (MCL1, 
Accession NP_068779.1), a gene which involved in pro- 
graming of differentiation and concomitant maintenance 
of viability. Accordingly, utilities of GAM65 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with MCL1. 

[9807] The function of MCL1 has been established by previous 

studies. Kozopas et al. (1993) isolated a gene, MCL1, from 
the ML- 1 human myeloid leukemia cell line. Expression 
of MCL1 increased early in the induction, or programming, 
of differentiation in ML- 1 (at 1- 3 hr), before the appear- 
ance of differentiation markers and mature morphology 
(at 1- 3 days). MCL1 showed sequence similarity, particu- 



larly in the carboxyl portion, to BCL2 (OMIM Ref. No. 
151430), a gene involved in normal lymphoid develop- 
ment and in lymphomas with the t(14;18) chromosome 
translocation. Further, in contrast to proliferation- associ- 
ated oncogenes, the expression of MCL1 and BCL2 relates 
to the programming of differentiation/development and 
cell viability/death. Kozopas et al. (1993) suggested that 
MCL1 and BCL2 are 2 members of a 'new' gene family. Bae 
et al. (2000) identified a short splicing variant of MCL1, 
which they termed MCL1S. Sequence analysis indicated 
that the 271- amino acid variant lacks BCL2 homology 
domains 1 and 2 and the transmembrane domain due to 
the splicing out of exon 2 during mRNA processing. Un- 
like the full- length 350- amino acid MCL1 protein 
(MCL1L), yeast 2- hybrid analysis showed that MCL1S 
does not interact with proapoptotic BCL2 family proteins 
but dimerizes with the antiapoptotic MCL1L. Overexpres- 
sion of MCL1S induced apoptosis in transfected CHO cells 
that could be antagonized by a caspase inhibitor or 
specifically by MCL1L. Therefore, the authors concluded 
that the fate of MCL1- expressing cells may be regulated 
through alternative splicing mechanisms and the interac- 
tions of the resulting gene products. Using the methods 



of somatic cell hybrid analysis and fluorescence in situ 
hybridization, Craig et al. (1994) mapped MCL1 to lq21. 
In the mouse, MCL1- related sequences were mapped to 
positions on 2 mouse chromosomes, 3 and 5, using hap- 
lotype analysis of an interspecific cross. The locus on 
mouse chromosome 3, Mcll, was homologous to MCL1 on 
human chromosome 1; the second locus, Mcl- rs, on 
mouse chromosome 5, may represent a pseudogene. The 
proximal long arm of human chromosome 1, where MCL1 
is located, is duplicated and/or rearranged in a variety of 
preneoplastic and neoplastic diseases, including hemato- 
logic and solid tumors. Thus, MCL1 is a candidate gene 
for involvement in cancer. 
[9808] Animal model experiments lend further support to the 

function of MCLl. Rinkenberger et al. (2000) disrupted the 
Mcll locus in murine ES cells to determine the develop- 
mental roles of this Bcl2 family member. Deletion of Mcll 
resulted in periimplantation embryonic lethality. Homozy- 
gous Mcll- deficient embryos did not implant in utero, 
but could be recovered at E3.5 to E4.0. Null blastocysts 
failed to hatch or attach in vitro, indicating a trophecto- 
derm defect, although the inner cell mass could grow in 
culture. Of note, homozygous Mcll- deficient blastocysts 



showed no evidence of increased apoptosis, but exhibited 
a delay in maturation beyond the precompaction stage. 
This model indicates that Mcll is essential for preimplan- 
tation development and implantation, and suggests that it 
has a function beyond regulating apoptosis. 

[9809] it is appreciated that the abovementioned animal model 
for MCL1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[9810] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9811] Kozopas, K. M.; Yang, T.; Buchan, H. L; Zhou, P.; Craig, R. 
W. : MCL1, a gene expressed in programmed myeloid cell 
differentiation, has sequence similarity to BCL2. Proc. Nat. 
Acad. Sci. 90: 3516- 3520, 1993. ; and 

[9812] Bae, J.; Leo, C. P.; Hsu, S. Y.; Hsueh, A. J. W. : MCL- IS, a 
splicing variant of the antiapoptotic BCL- 2 family mem- 
ber MCL- 1, encodes a proapoptotic protein possessing 
only the BH3 domai. 

[9813] Further studies establishing the function and utilities of 

MCL1 are found in John Hopkins OMIM database record ID 
159552, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. MGC15937 
(Accession NP_542392.2) is another GAM65 target gene, 
herein designated TARGET GENE. MGC15937 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MGC15937, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MGC15937 
BINDING SITE, designated SEQ ID:5372, to the nucleotide 
sequence of GAM65 RNA, herein designated GAM RNA, 
also designated SEQ ID:272. 
[9814] Another function of GAM65 is therefore inhibition of 

MGC15937 (Accession NP.542392.2) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC15937. 

[9815] MGC33602 (Accession NP_689604.1) is another GAM65 
target gene, herein designated TARGET GENE. MGC33602 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC33602, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



MGC33602 BINDING SITE, designated SEQ ID:13239, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 
[9816] Another function of GAM65 is therefore inhibition of 

MGC33602 (Accession NP_689604.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC33602. 

[9817] MGC39518 (Accession NP.776183.1) is another GAM65 
target gene, herein designated TARGET GENE. MGC39518 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by MGC39518, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC39518 BINDING SITE, designated SEQ ID:16267, to 
the nucleotide sequence of GAM65 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:272. 

[9818] Another function of GAM65 is therefore inhibition of 

MGC39518 (Accession NP_776183.1) . Accordingly, utili- 
ties of GAM65 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC39518. 



[9819] MGC4248 (Accession NP_115709.2) is another GAM65 
target gene, herein designated TARGET GENE. MGC4248 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC4248, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4248 BINDING SITE, designated SEQ ID:12365, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9820] Another function of GAM65 is therefore inhibition of 

MGC4248 (Accession NP.115709.2) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC4248. 

[9821] MGC955 (Accession NP_077002.1) is another GAM65 tar- 
get gene, herein designated TARGET GENE. MGC955 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC955, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC955 BINDING SITE, designated SEQ ID:19343, to the 
nucleotide sequence of GAM65 RNA, herein designated 



GAM RNA, also designated SEQ ID:272. 

[9822] Another function of GAM65 is therefore inhibition of 

MGC955 (Accession NP_077002.1) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC955. 

[9823] Neuralized-like (drosophila) (NEURL, Accession 

NP_004201.2) is another GAM65 target gene, herein des- 
ignated TARGET GENE. NEURL BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by NEURL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NEURL BINDING SITE, designated 
SEQ ID:7940, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 

[9824] Another function of GAM65 is therefore inhibition of Neu- 
ralized-like (drosophila) (NEURL, Accession NP_004201.2) 
. Accordingly, utilities of GAM65 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NEURL. 

[9825] phosphodiesterase 4c, camp-specific (phosphodiesterase 
el dunce homolog, drosophila) (PDE4C, Accession 
NP_000914.1) is another GAM65 target gene, herein des- 



ignated TARGET GENE. PDE4C BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by PDE4C, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PDE4C BINDING SITE, designated 
SEQ ID:1136, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 

[9826] Another function of GAM65 is therefore inhibition of 

Phosphodiesterase 4c, camp-specific (phosphodiesterase 
el dunce homolog, drosophila) (PDE4C, Accession 
NP_000914.1), a gene which is a cAMP- specific phospho- 
diesterase and may be a protein involved in learning and 
memory. Accordingly, utilities of GAM65 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with PDE4C. 

[9827] The function of PDE4C has been established by previous 
studies. Milatovich et al. (1994) applied Southern analyses 
of somatic cell hybrid lines and of recombinant inbred 
mouse strains, as well as fluorescence chromosomal in 
situ hybridization (FISH), to map 4 'dunce- like' cAMP- 
specific nucleotide phosphodiesterase genes in human 
and mouse. DPDE1 (also symbolized PDE4C) was assigned 



to human chromosome 19 and mouse chromosome 8. 
DPDE2 (also symbolized PDE4A; 600126) was also as- 
signed to human chromosome 19 but to mouse chromo- 
some 9. DPDE3 (also symbolized PDE4D; 600129) was as- 
signed to human 5ql2 and mouse chromosome 13. 
DPDE4 (also symbolized PDE4B; 600127) was assigned to 
human lp31 and mouse chromosome 4. By fluorescence 
in situ hybridization, Sullivan et al. (1999) localized the 
PDE4C gene to 19pl3.1. They found that the PDE4C gene 
spans at least 38 kb, consists of at least 18 exons, and 
contains the marker D19S212 within an intron. Compari- 
son of the published human PDE4C cDNA sequences with 
those of the genomic DNA identified 4 alternatively 
spliced exons and the possibility that the PDE4C locus 
contains at least 3 alternative promoters. The cosmids 
containing PDE4C also contained the genes for the growth 
regulatory transcription factor JUND (OMIM Ref. No. 
165162), and the mini guanine nucleotide regulatory pro- 
tein RAB3A (OMIM Ref. No. 179490). RAB3A was shown to 
consist of 5 exons spanning 7.9 kb, while the JUND gene 
was found to contain no introns. Analysis of cosmids con- 
taining PDE4C, JUND, and RAB3A showed that 27 kb sepa- 
rate JUND and PDE4C, while only 3.7 kb separate PDE4C 



and RAB3A. The 3 genes share the same orientation of 
transcription and are arranged in the 5- prime/3- prime 
order as follows: JUND- - PDE4C- - RAB3A- - tel. 

[9828] 

[9829] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9830] Milatovich, A.; Bolger, C; Michaeli, T.; Francke, U. : Chro- 
mosome localizations of genes for five cAMP- specific 
phosphodiesterases in man and mouse. Somat. Cell 
Molec. Genet. 20: 75- 86, 1994. ; and 

[9831] Sullivan, M.; Olsen, A. S.; Houslay, M. D. : Genomic organ- 
isation of the human cyclic AMP- specific phosphodi- 
esterase PDE4C gene and its chromosomal localisation to 
19pl3.1, between RAB3A. 

[9832] Further studies establishing the function and utilities of 
PDE4C are found in John Hopkins OMIM database record 
ID 600128, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Piwi-like 2 
(drosophila) (PIWIL2, Accession NP_060538.2) is another 
GAM65 target gene, herein designated TARGET GENE. Pl- 
WIL2 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by PIWIL2, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PIWIL2 BINDING SITE, designated SEQ ID:15554, to the nu- 
cleotide sequence of GAM65 RNA, herein designated GAM 
RNA, also designated SEQ ID:272. 

[9833] Another function of GAM65 is therefore inhibition of Piwi- 
like 2 (drosophila) (PIWIL2, Accession NP.060538.2) . Ac- 
cordingly, utilities of GAM65 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PIWIL2. 

[9834] phospholipase c, gamma 1 (formerly subtype 148) (PLCG1, 
Accession NP.002651.1) is another GAM65 target gene, 
herein designated TARGET GENE. PLCG1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by PLCG1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PLCG1 BINDING SITE, 
designated SEQ ID:17197, to the nucleotide sequence of 
GAM65 RNA, herein designated GAM RNA, also designated 
SEQID:272. 

[9835] Another function of GAM65 is therefore inhibition of 



Phospholipase c, gamma 1 (formerly subtype 148) (PLCG1, 
Accession NP_002651.1), a gene which is a major sub- 
strate for heparin- binding growth factor 1 - activated ty- 
rosine kinase. Accordingly, utilities of GAM65 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with PLCG1. 

[9836] The function of PLCG1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM31.1.Plexin a2 (PLXNA2, Accession NP.079455.1) 
is another GAM65 target gene, herein designated TARGET 
GENE. PLXNA2 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
PLXNA2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PLXNA2 BINDING SITE, designated 
SEQ ID: 1002, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 

[9837] Another function of GAM65 is therefore inhibition of 

Plexin a2 (PLXNA2, Accession NP_079455.1), a gene which 
is a transmembrane protein. Accordingly, utilities of 
GAM65 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with PLXNA2. 
[9838] The function of PLXNA2 has been established by previous 
studies. In the course of searching for previously unknown 
genes on the human X chromosome, Maestrini et al. 
(1996) identified a cDNA in Xq28 encoding a transmem- 
brane protein that they termed SEX (OMIM Ref. No. 
300022). They showed that SEX shares significant homol- 
ogy with the extracellular domain of the receptors en- 
coded by MET and other members of the hepatocyte 
growth factor (HGF) receptor family. Three other se- 
quences closely related to SEX were identified, 1 of which 
(designated OCT) was shown by analysis of a panel of hu- 
man/hamster somatic cell hybrids to map to chromosome 
1. The proteins encoded by all 4 genes contained large 
cytoplasmic domains characterized by a distinctive highly 
conserved sequence they called the SEX domain. See also 
601053 and 601055. Nomenclature: Tamagnone et al. 
(1999) proposed a novel nomenclature for the genes of 
the plexin family, which they grouped into the A, B, C, and 
D subfamilies; the PLXN2 gene was renamed plexin A2 by 
them. 

[9839] 

[9840] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9841] Maestrini, E.; Tamagnone, L; Longati, P.; Cremona, O.; 

Gulisano, M.; Bione, S.; Tamanini, F.; Neel, B. C; Toniolo, 
D.; Comoglio, P. M. : A family of transmembrane proteins 
with homology to the MET- hepatocyte growth factor re- 
ceptor. Proc. Nat. Acad. Sci. 93: 674- 678, 1996. ; and 

[9842] Tamagnone, L; Artigiani, S.; Chen, H.; He, Z.; Ming, C; 
Song, H.; Chedotal, A.; Winberg, M. L; Goodman, C. S.; 
Poo, M.; Tessier- Lavigne, M.; Comoglio, P. M. : Plexins 
are a large family. 

[9843] Further studies establishing the function and utilities of 
PLXNA2 are found in John Hopkins OMIM database record 
ID 601054, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Rad21 ho- 
molog (s. pombe) (RAD21, Accession NP.006256.1) is an- 
other GAM65 target gene, herein designated TARGET 
GENE. RAD21 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
RAD21, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of RAD21 BINDING SITE, designated 



SEQ ID: 14920, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 

[9844] Another function of GAM65 is therefore inhibition of 
Rad21 homolog (s. pombe) (RAD21, Accession 
NP_006256.1), a gene which may act in double strand 
break repair. Accordingly, utilities of GAM65 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with RAD21. 

[9845] The function of RAD21 has been established by previous 
studies. Eukaryotic sister chromatids remain connected 
from the time of synthesis until they are separated in 
anaphase. This cohesion depends on a complex of pro- 
teins known as cohesins. In vertebrates, unlike in yeast, 
the cohesins dissociate from chromosome arms earlier in 
M phase, during prophase. Small amounts of cohesin re- 
main near the centromere until metaphase, with complete 
removal at the beginning of anaphase. Cohesin complexes 
contain SMC1 (OMIM Ref. No. 300040), SMC3 (CSPG6; 
606062), SCC1 (RAD21), and either SA1 (STAG 1 ; 604358) 
or SA2 (STAG2; 604359). The complexes, in turn, interact 
with PDS5, a protein implicated in chromosome cohesion, 
condensation, and recombination in yeast (Sumara et al., 
2000). By sequencing cDNAs randomly selected from a 



cDNA library derived from a human immature myeloid cell 
line, Nomura et al. (1994) identified a cDNA encoding a 
homolog of S. pombe Rad21 that they termed KIAA0078. 
The deduced KIAA0078 protein has 631 amino acids. 
Northern blot analysis detected equivalent expression of 
KIAA0078 in all tissues tested. 

[9846] 

[9847] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 9848 ] Sumara, I.; Vorlaufer, E.; Cieffers, C; Peters, B. H.; Peters, 
J.- M. : Characterization of vertebrate cohesin complexes 
and their regulation in prophase. J. Cell Biol. 151: 749- 
761, 2000. ; and 

[9849] Nomura, N.; Nagase, T.; Miyajima, N.; Sazuka, T.; Tanaka, 
A.; Sato, S.; Seki, N.; Kawarabayasi, Y.; Ishikawa, K.; 
Tabata, S. : Prediction of the coding sequences of uniden- 
tified human g. 

[9850] Further studies establishing the function and utilities of 
RAD21 are found in John Hopkins OMIM database record 
ID 606462, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Rna binding 
motif protein 7 (RBM7, Accession NP_057174.1) is another 



GAM65 target gene, herein designated TARGET GENE. 
RBM7 BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by RBM7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RBM7 BINDING SITE, designated SEQ ID:8355, to the nu- 
cleotide sequence of GAM65 RNA, herein designated GAM 
RNA, also designated SEQ ID:272. 

[9851] Another function of GAM65 is therefore inhibition of Rna 
binding motif protein 7 (RBM7, Accession NP_057174.1) . 
Accordingly, utilities of GAM65 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RBM7. 

[9852] Src-like-adaptor (SLA, Accession NP.006739.1) is another 
GAM65 target gene, herein designated TARGET GENE. SLA 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SLA, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of SLA 
BINDING SITE, designated SEQ ID: 16487, to the nucleotide 
sequence of GAM65 RNA, herein designated GAM RNA, 



also designated SEQ ID:272. 
[9853] Another function of GAM65 is therefore inhibition of Src- 
like-adaptor (SLA, Accession NP_006739.1), a gene which 
is a negative regulator of T- cell receptor signaling. Ac- 
cordingly, utilities of GAM65 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLA. 

[9854] The function of SLA and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Synaptotagmin-like 4 (granuphilin-a) (SYTL4, 
Accession NP.542775.1) is another GAM65 target gene, 
herein designated TARGET GENE. SYTL4 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by SYTL4, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SYTL4 BINDING SITE, 
designated SEQ ID:8344, to the nucleotide sequence of 
GAM65 RNA, herein designated GAM RNA, also designated 
SEQID:272. 

[9855] Another function of GAM65 is therefore inhibition of 

Synaptotagmin-like 4 (granuphilin-a) (SYTL4, Accession 



NP_542775.1) . Accordingly, utilities of GAM65 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SYTL4. 

[9856] S y t xiv (Accession NP.694994.1) is another GAM65 target 
gene, herein designated TARGET GENE. sytXIV BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by sytXIV, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of sytXIV BIND- 
ING SITE, designated SEQ ID:12988, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9857] Another function of GAM65 is therefore inhibition of 

sytXIV (Accession NP.694994.1) . Accordingly, utilities of 
GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with sytXIV. 

[9858] SZF1 (Accession NP.057173.1) is another GAM65 target 

gene, herein designated TARGET GENE. SZF1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by SZF1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of SZF1 BINDING 
SITE, designated SEQ ID: 18762, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9859] Another function of GAM65 is therefore inhibition of SZF1 
(Accession NP_057173.1) .Accordingly, utilities of GAM65 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SZF1. 

[9860] Tbcl domain family, member 5 (TBC1D5, Accession 

NP_055559.1) is another GAM65 target gene, herein des- 
ignated TARGET GENE. TBC1D5 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by TBC1D5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TBC1D5 BINDING SITE, desig- 
nated SEQ ID:11874, to the nucleotide sequence of 
GAM65 RNA, herein designated GAM RNA, also designated 
SEQID:272. 

[9861] Another function of GAM65 is therefore inhibition of Tbcl 
domain family, member 5 (TBC1D5, Accession 
NP_055559.1) . Accordingly, utilities of GAM65 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with TBC1D5. 

[9862] Transient receptor potential cation channel, subfamily m, 
member 7 (TRPM7, Accession NP.060142.2) is another 
GAM65 target gene, herein designated TARGET GENE. 
TRPM7 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byTRPM7, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TRPM7 BINDING SITE, designated SEQ ID: 14667, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9863] Another function of GAM65 is therefore inhibition of 

Transient receptor potential cation channel, subfamily m, 
member 7 (TRPM7, Accession NP_060142.2), a gene which 
is a calcium channel and a protein kinase. Accordingly, 
utilities of GAM65 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TRPM7. 

[9864] The function of TRPM7 has been established by previous 
studies. Runnels et al. (2001) demonstrated that the TRP- 
PLIK protein is both an ion channel and a protein kinase. 
TRP- PLIK displayed autophosphorylation. When ex- 



pressed in CHO- Kl cells, TRP- PLIK constitutes a nonse- 
lective, calcium- permeable, 105- picosiemen, steeply 
outwardly rectifying conductance. The zinc finger contain- 
ing the alpha- kinase domain is functional. Inactivation of 
the kinase activity by site- directed mutagenesis and the 
channel's dependence on intracellular adenosine triphos- 
phate (ATP) demonstrated that the channel's kinase activ- 
ity is essential for channel function. Nadler et al. (2001) 
functionally characterized LTRPC7. Targeted deletion of 
LTRPC7 in DT- 40 B cells was lethal, indicating that 
LTRPC7 has a fundamental and nonredundant role in cel- 
lular physiology. Electrophysiologic analysis of HEK293 
cells overexpressing recombinant LTRPC7 showed large 
currents regulated by millimolar levels of intracellular 
magnesium- ATP and magnesium- CTP with the perme- 
ation properties of a voltage- independent divalent cation 
influx pathway. Analysis of several cultured cell types 
demonstrated small magnesium- nucleotide- regulated 
metal ion currents with regulation and permeation prop- 
erties essentially identical to the large currents observed 
in cells expressing recombinant LTRPC7. Nadler et al. 
(2001) concluded that LTRPC7, by virtue of its sensitivity 
to physiologic magnesium- ATP levels, may be involved in 



a fundamental process that adjusts plasma membrane di- 
valent cation fluxes according to the metabolic state of 
the cell. 

[9865] 

[9866] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[9867] Runnels, L W.; Yue, L; Clapham, D. E. : TRP- PLIK, a bi- 

functional protein with kinase and ion channel activities. 

Science 291: 1043- 1047, 2001. ; and 
[9868] Nadler, M.J. S.; Hermosura, M. C; Inabe, K.; Perraud, A.- 

L; Zhu, Q.; Stokes, A. J.; Kurosaki, T.; Kinet, J.- P.; Penner, 

R.; Scharenberg, A. M.; Fleig, A. : LTRPC7 is a Mg- ATP- 

regulated. 

[9869] Further studies establishing the function and utilities of 
TRPM7 are found in John Hopkins OMIM database record 
ID 605692, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Ubinuclein 1 
(UBN1, Accession NP.058632.1) is another GAM65 target 
gene, herein designated TARGET GENE. UBN1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by UBN1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of UBN1 BIND- 
ING SITE, designated SEQ ID:2743, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 
[9870] Another function of GAM65 is therefore inhibition of 

Ubinuclein 1 (UBN1, Accession NP_058632.1) . Accord- 
ingly, utilities of GAM65 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with UBN1. 

t 9871 ] Vanin 1 (VNN1, Accession NP_004657.1) is another 
GAM65 target gene, herein designated TARGET GENE. 
VNN1 BINDING SITE is a target binding site found in the 
3^ untranslated region of mRNA encoded by VNN1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
VNN1 BINDING SITE, designated SEQ ID:19406, to the nu- 
cleotide sequence of GAM65 RNA, herein designated GAM 
RNA, also designated SEQ ID:272. 

[9872] Another function of GAM65 is therefore inhibition of 
Vanin 1 (VNN1, Accession NP_004657.1), a gene which 
may regulate steps in thymus homing and play a role in 



mammalian sexual development. Accordingly, utilities of 
GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with VNN1. 
[9873] The function of VNN1 has been established by previous 

studies. Hematopoietic precursor cells migrate to the thy- 
mus, where they differentiate into mature T lymphocytes. 
Aurrand- Lions et al. (1996) reported the cDNA cloning 
and functional analysis of mouse vanin- 1 (vascular non- 
inflammatory molecule- 1), a novel cell surface molecule 
that is involved in the thymus homing of bone marrow 
cells. Vanin- 1 is a glycosylphosphatidylinositol (GPI)- an- 
chored molecule expressed by perivascular thymic stromal 
cells. Antibody against vanin- 1 blocked thymus coloniza- 
tion by hematopoietic progenitor cells in both short- and 
long- term assays and interfered with lymphostromal cell 
adhesion. The authors suggested that vanin- 1 regulates 
late adhesion steps of thymus homing under physiologic, 
noninflammatory conditions. The mammalian sex- deter- 
mining pathway is controlled by the presence or absence 
of SRY (OMIM Ref. No. 480000) expression in the embry- 
onic gonad. To identify additional sex- determining or 
gonadal differentiation genes, Grimmond et al. (2000) 
screened for genes exhibiting sexually dimorphic patterns 



of expression in the mouse gonad at 12.5 and 13.5 days 
postcoitum, after overt gonad differentiation, by compar- 
ing complex cDNA probes derived from male and female 
gonadal tissue at these stages on microarrays constructed 
from a normalized urogenital ridge library. Using in situ 
hybridization analysis, they determined that mouse pro- 
tease nexin- 1 (OMIM Ref. No. 177010) and Vnnl exhibit 
male- specific expression prior to overt gonadal differen- 
tiation and are detected in the somatic portion of the de- 
veloping gonad, suggesting to the authors a possible di- 
rect link to the testis- determining pathway for both 
genes. 

[9874] 

[9875] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9876] Aurrand- Lions, M.; Galland, F.; Bazin, H.; Zakharyev, V. 

M.; Imhof, B. A.; Naquet, P. : Vanin- 1, a novel GPI- linked 
perivascular molecule involved in thymus homing. Immu- 
nity 5: 391- 405, 1996. ; and 

[9877] Grimmond, S.; Van Hateren, N.; Siggers, P.; Arkell, R.; 

Larder, R.; Soares, M. B.; de Fatima Bonaldo, M.; Smith, L.; 
Tymowska- Lalanne, Z.; Wells, C.; Greenfield, A. : Sexually 



dimorphic ex. 

[9878] Further studies establishing the function and utilities of 

VNN1 are found in John Hopkins OMIM database record ID 
603570, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Vacuolar protein 
sorting 45a (yeast) (VPS45A, Accession NP.009190.2) is 
another GAM65 target gene, herein designated TARGET 
GENE. VPS45A BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
VPS45A, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of VPS45A BINDING SITE, designated 
SEQ ID:2588, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 

[9879] Another function of GAM65 is therefore inhibition of Vac- 
uolar protein sorting 45a (yeast) (VPS45A, Accession 
NP_009190.2) . Accordingly, utilities of GAM65 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with VPS45A. 

[9880] ZD52F10 (Accession NP_201574.1) is another GAM65 tar- 
get gene, herein designated TARGET GENE. ZD52F10 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by ZD52F10, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ZD52F10 BINDING SITE, designated SEQ ID:1210, to the 
nucleotide sequence of GAM65 RNA, herein designated 
GAM RNA, also designated SEQ ID:272. 

[9881] Another function of GAM65 is therefore inhibition of 

ZD52F10 (Accession NP.201574.1) . Accordingly, utilities 
of GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZD52F10. 

[9882] ZFD25 (Accession NP.057304.1) is another GAM65 target 
gene, herein designated TARGET GENE. ZFD25 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by ZFD25, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ZFD25 BIND- 
ING SITE, designated SEQ ID:6103, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9883] Another function of GAM65 is therefore inhibition of 

ZFD25 (Accession NP_057304.1) . Accordingly, utilities of 



GAM65 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZFD25. 

[9884] Zinc finger protein 177 (ZNF177, Accession NP_003442.1) 
is another GAM65 target gene, herein designated TARGET 
GENE. ZNF177 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
ZNF177, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF177 BINDING SITE, designated 
SEQ ID: 16167, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 

[9885] Another function of GAM65 is therefore inhibition of Zinc 
finger protein 177 (ZNF177, Accession NP_003442.1) . 
Accordingly, utilities of GAM65 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF177. 

[9886] Z i nc fi n g er protein 192 (ZNF192, Accession NP_006289.1) 
is another GAM65 target gene, herein designated TARGET 
GENE. ZNF192 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
ZNF192, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF192 BINDING SITE, designated 
SEQ ID: 1148, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 

[9887] Another function of GAM65 is therefore inhibition of Zinc 
finger protein 192 (ZNF192, Accession NP_006289.1) . 
Accordingly, utilities of GAM65 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF192. 

[9888] Zinc finger protein 211 (ZNF211, Accession XP_290823.1) 
is another GAM65 target gene, herein designated TARGET 
GENE. ZNF211 BINDING SITE is a target binding site found 
in the 3 N untranslated region of multiple transcripts of 
mRNA encoded by ZNF211, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF211 BINDING 
SITE, designated SEQ ID:11280, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9889] Another function of GAM65 is therefore inhibition of Zinc 
finger protein 211 (ZNF211, Accession XP_290823.1) . 
Accordingly, utilities of GAM65 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with ZNF211. 

[9890] Zinc finger protein 211 (ZNF211, Accession NP_006376.1) 
is another GAM65 target gene, herein designated TARGET 
GENE. ZNF211 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ZNF211, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF211 BINDING 
SITE, designated SEQ ID:11280, to the nucleotide se- 
quence of GAM65 RNA, herein designated GAM RNA, also 
designated SEQ ID:272. 

[9891] Another function of GAM65 is therefore inhibition of Zinc 
finger protein 211 (ZNF211, Accession NP_006376.1) . 
Accordingly, utilities of GAM65 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF211. 

[9892] Zinc fi n g er protein 397 (ZNF397, Accession NP_115723.1) 
is another GAM65 target gene, herein designated TARGET 
GENE. ZNF397 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
ZNF397, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF397 BINDING SITE, designated 
SEQ ID:2348, to the nucleotide sequence of GAM65 RNA, 
herein designated GAM RNA, also designated SEQ ID:272. 
[9893] Another function of GAM65 is therefore inhibition of Zinc 
finger protein 397 (ZNF397, Accession NP_115723.1) . 
Accordingly, utilities of GAM65 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF397. 

[9894] 

[9895] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 66 
(GAM66), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[9896] GAM66 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM66 was detected is described hereinabove 
with reference to Figs. 8-15. 

[9897] GAM66 gene, herein designated GAM GENE, and GAM66 
target gene, herein designated TARGET GENE, are human 



genes contained in the human genome. 

[9898] GAM66 gene encodes a GAM66 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM66 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM66 precursor RNA is designated SEQ ID:62, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID:62 is located at po- 
sition 82042170 relative to chromosome 10. 

[9899] GAM66 precursor RNA folds onto itself, forming GAM66 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[9900] GAM66 precursor RNA folds onto itself, forming GAM66 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[9901] Nucleotide sequence of GAM66 precursor RNA, desig- 
nated SEQ-ID: 62, and a schematic representation of a 
predicted secondary folding of GAM66 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[9902] An enzyme complex designated DICER COMPLEX, x dices v 
the GAM66 folded precursor RNA into GAM66 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: B) 
nucleotide sequence of GAM66 RNA is designated SEQ 
ID:238, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[9903] GAM66 target gene, herein designated TARGET GENE, en- 



codes a corresponding messenger RNA, GAM66 target 
RNA, herein designated GAM TARGET RNA. GAM66 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[9904] GAM66 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM66 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM66 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM66 RNA may have a different number of target 
binding sites in untranslated regions of a GAM66 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[9905] The complementary binding of GAM66 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM66 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM66 target RNA into GAM66 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[9906] it is appreciated that GAM66 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM66 target genes. The mRNA of each one of this plu- 
rality of GAM66 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM66 RNA, 
herein designated GAM RNA, and which when bound by 
GAM66 RNA causes inhibition of translation of respective 
one or more GAM66 target proteins. 

[9907] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM66 gene, herein designated GAM GENE, on one or 
more GAM66 target genes, herein collectively designated 



TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[9908] it is appreciated that specific functions and accordingly 
utilities of GAM66 correlate with, and may be deduced 
from, the identity of the target genes which GAM66 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[9909] 
[9910] 

[991 1] BOP (Accession XP.097915.2) is a GAM66 target gene, 
herein designated TARGET GENE. BOP BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by BOP, corresponding to a target binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of BOP BINDING SITE, desig- 
nated SEQ ID:4943, to the nucleotide sequence of GAM66 
RNA, herein designated GAM RNA, also designated SEQ 
ID:238. 

[99 12 ] A function of GAM66 is therefore inhibition of BOP 

(Accession XP.097915.2) . Accordingly, utilities of GAM66 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BOP. 

[9913] Chromosome 12 open reading frame 4 (C12orf4, Acces- 
sion NP.065 107.1) is another GAM66 target gene, herein 
designated TARGET GENE. C12orf4 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by C12orf4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C12orf4 BIND- 
ING SITE, designated SEQ ID:3404, to the nucleotide se- 
quence of GAM66 RNA, herein designated GAM RNA, also 
designated SEQ ID:238. 

[9914] Another function of GAM66 is therefore inhibition of 

Chromosome 12 open reading frame 4 (C12orf4, Acces- 



sion NP_065 107.1) . Accordingly, utilities of GAM66 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C12orf4. 

[9915] Chromosome 5 open reading frame 8 (C5orf8, Accession 
NP_006807.1) is another GAM66 target gene, herein des- 
ignated TARGET GENE. C5orf8 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by C5orf8, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of C5orf8 BINDING SITE, designated 
SEQ ID: 18156, to the nucleotide sequence of GAM66 RNA, 
herein designated GAM RNA, also designated SEQ ID:238. 

[9916] Another function of GAM66 is therefore inhibition of 

Chromosome 5 open reading frame 8 (C5orf8, Accession 
NP_006807.1) . Accordingly, utilities of GAM66 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C5orf8. 

[9917] Complement component 5 receptor 1 (c5a ligand) (C5R1, 
Accession NP_001727.1) is another GAM66 target gene, 
herein designated TARGET GENE. C5R1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by C5R1, corresponding to a target bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of C5R1 BINDING SITE, 
designated SEQ ID:4433, to the nucleotide sequence of 
GAM66 RNA, herein designated GAM RNA, also designated 
SEQID:238. 

[9918] Another function of GAM66 is therefore inhibition of 

Complement component 5 receptor 1 (c5a ligand) (C5R1, 
Accession NP_001727.1), a gene which has a nonredun- 
dant function and is required for mucosal host cell de- 
fense in the lung and therefore may be associated with 
Asthma and pneumonia. Accordingly, utilities of GAM66 
include diagnosis, prevention and treatment of Asthma 
and pneumonia, and of other diseases and clinical condi- 
tions associated with C5R1. 

[9919] The function of C5R1 has been established by previous 
studies. Using a panel of somatic cell hybrids, Bao et al. 
(1992) mapped the receptor for the chemotactic ligand 
C5a to chromosome 19. This receptor, like those for the 
formyl peptides (136537, 136538) and interleukin- 8 
(OMIM Ref. No. 146929), is structurally related to 
rhodopsin (RHO; 180380) and transduces signals via in- 
tracellular GTP- binding proteins. Additionally, this recep- 



tor is similar to chemokine receptor- like 1 (OMIM Ref. 
No. 601531). Hopken et al. (1996) deleted the murine C5a 
receptor (C5ar) through homologous recombination. They 
reported that the C5ar- deficient mice showed no devel- 
opmental or biologic defects in cells in which C5a is ex- 
pressed (e.g., myeloid cell lineages, hepatocytes, and ep- 
ithelial cells) apart from the ability to bind and signal to 
exogenous C5a. Hopken et al. (1996) reported that C5ar- 
deficient mice bred normally and displayed no gross de- 
fects when maintained under barrier conditions. When 
mice were challenged with intratracheal Pseudomonas 
aeruginosa, the C5ar- deficient mice, in contrast to their 
littermates, were unable to clear the bacteria and they 
succumbed to pneumonia. On the basis of these studies, 
Hopken et al. (1996) concluded that C5ar has a nonre- 
dundant function and is required for mucosal host cell 
defense in the lung. 

[9920] 

[9921] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9922] Hopken, U. E.; Lu, D.; Gerard, N. P.; Gerard, C. : The C5a 
chemoattractant receptor mediates mucosal defense to 



infection. Nature 383: 86- 89, 1996. ; and 
t 9923 ] Bao, L; Gerard, N. P.; Eddy, R. L, Jr.; Shows, T. B.; Gerard, 
C. : Mapping of genes for the human C5a receptor (C5AR), 
human FMLP receptor (FPR), and two FMLP receptor ho- 
mologue orphan. 
[9924] Further studies establishing the function and utilities of 
C5R1 are found in John Hopkins OMIM database record ID 
113995, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cyclin d2 (CCND2, 
Accession NP_001750.1) is another GAM66 target gene, 
herein designated TARGET GENE. CCND2 BINDING SITE is 
a target binding site found in the 3 V untranslated region 
of mRNA encoded by CCND2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CCND2 BINDING 
SITE, designated SEQ ID:1190, to the nucleotide sequence 
of GAM66 RNA, herein designated GAM RNA, also desig- 
nated SEQID:238. 
[9925] Another function of GAM66 is therefore inhibition of Cy- 
clin d2 (CCND2, Accession NP_001750.1), a gene which is 
essential for the control of the cell cycle at the gl/s (start) 
transition. Accordingly, utilities of GAM66 include diagno- 



sis, prevention and treatment of diseases and clinical con- 
ditions associated with CCND2. 
[9926] The function of CCND2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Crystallin, zeta (quinone reductase) (CRYZ, 
Accession NP_001880.2) is another GAM66 target gene, 
herein designated TARGET GENE. CRYZ BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by CRYZ, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CRYZ BINDING SITE, 
designated SEQ ID:18125, to the nucleotide sequence of 
GAM66 RNA, herein designated GAM RNA, also designated 
SEQID:238. 

[9927] Another function of GAM66 is therefore inhibition of 
Crystallin, zeta (quinone reductase) (CRYZ, Accession 
NP_001880.2), a gene which may act in the detoxification 
of xenobiotics. Accordingly, utilities of GAM66 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with CRYZ. 

[9928] The function of CRYZ has been established by previous 



studies. In addition to the alpha, beta, and gamma crys- 
tallin families, which are present in the ocular lenses of all 
vertebrates, a number of other crystallins have been found 
to be present in high amounts in lenses from phylogeneti- 
cally restricted groups. Most of these 'taxon- specific' 
crystallins are pyridine nucleotide- dependent oxidore- 
ductases that are also present at enzymatic levels in non- 
lenticular tissues. The acquisition of this new function as a 
lens crystallin generally occurs without gene duplication 
and apparently without affecting the catalytic role of the 
enzyme. Zeta- crystallin/quinone reductase was initially 
described as a major protein in the lens of the guinea pig 
(Huang et al., 1987), in which a mutation in the gene is 
associated with hereditary cataracts (Rodriguez et al., 
1992). It was later found to be also present in high 
amounts in the lens of camels (Garland et al., 1991) and 
at enzymatic levels in a number of nonlenticular tissues of 
various species. In the lens of guinea pigs and camels, it 
comprises about 10% of the total soluble protein. Gonza- 
lez et al. (1994) isolated and characterized the human 
zeta- crystallin gene and its processed pseudogene. The 
functional gene is composed of 9 exons and spans about 
20 kb. The 5- prime flanking region of the gene is rich in 



G and C (58%) and lacks TATA and CAAT boxes. Previous 
analysis of the guinea pig gene revealed the presence of 2 
different promoters, one responsible for the high lens- 
specific expression and the other for expression at the 
enzymatic level in numerous tissues. A comparative anal- 
ysis with the guinea pig gene showed that a region of ap- 
proximately 2.5 kb that includes the promoter responsible 
for the high expression in the lens in the guinea pig is not 
present in the human gene By Southern analysis of hu- 
man/mouse somatic cell hybrids, Heinzmann et al. (1994) 
assigned the CRYZ gene to human chromosome 1 and re- 
gionalized the assignment to lp31- p22 by fluorescence 
in situ hybridization. They also identified 5 RFLPs 

[9929] 

[9930] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9931] Gonzalez, P.; Rao, P. V.; ZiglerJ. S., Jr. : Organization of 
the human zeta- crystallin/quinone reductase gene 
(CRYZ). Genomics 21: 317- 324, 1994. ; and 

[9932] Heinzmann, C.; Kojis, T. L; Gonzalez, P.; Rao, P. V.; Zigler, 
J. S.Jr.; Polymeropoulos, M. H.; Klisak, I.; Sparkes, R. S.; 
Mohandas, T.; Bateman, J. B. : Assignment of the zeta- 



crysta. 

[9933] Further studies establishing the function and utilities of 
CRYZ are found in John Hopkins OMIM database record ID 
123691, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Diaphanous ho- 
molog 2 (drosophila) (DIAPH2, Accession NP_006720.1) is 
another GAM66 target gene, herein designated TARGET 
GENE. DIAPH2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DIAPH2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DIAPH2 BINDING 
SITE, designated SEQ ID:9802, to the nucleotide sequence 
of GAM66 RNA, herein designated GAM RNA, also desig- 
nated SEQID:238. 

[9934] Another function of GAM66 is therefore inhibition of Di- 
aphanous homolog 2 (drosophila) (DIAPH2, Accession 
NP_006720.1), a gene which may affect in oogenesis and 
therefore may be associated with Premature ovarian fail- 
ure . Accordingly, utilities of GAM66 include diagnosis, 
prevention and treatment of Premature ovarian failure ., 
and of other diseases and clinical conditions associated 



with DIAPH2. 

[9935] The function of DIAPH2 has been established by previous 
studies. Mutant alleles of Drosophila dia affect spermato- 
genesis or oogenesis and lead to sterility. Bione et al. 
(1998) characterized a human homolog of 'diaphanous' 
and demonstrated that this gene, designated DIA, is inter- 
rupted by a breakpoint in a patient with familial prema- 
ture ovarian failure (POF; 311360). A human EST, DRES25, 
which showed significant homology with the Drosophila 
gene, was mapped to Xq22 by fluorescence in situ hy- 
bridization. Bione et al. (1998) found that the human DIA 
open reading frame encodes a 1,101- amino acid protein 
approximately 39% identical to the Drosophila protein. 
Northern blot analysis of human adult and fetal tissues 
detected 4 transcripts, 3 of which are expressed ubiqui- 
tously and the fourth exclusively in adult testis. Bione et 
al. (1998) showed that the DIA gene is expressed in de- 
veloping ovaries and testis of the mouse, as well as in all 
other tissues, from the E16 stage. Banfi et al. (1997) had 
indicated that a human homolog of 'diaphanous' maps to 
Xq22. Lynch et al. (1997) noted that a nonsyndromic form 
of X- linked deafness, DFN2 (OMIM Ref. No. 304500), also 
maps to Xq22, making this homologous gene a candidate 



for DFN2 hearing loss. In the family of patient BC studied 
by Sala et al. (1997), a balanced X;12 translocation, 
t(X;12)(q21;pl.3), was associated with premature ovarian 
failure (OMIM Ref. No. 311360). Patient BC had secondary 
amenorrhea, with no other associated features, at the age 
of 17 years. Her mother, who carried the same chromoso- 
mal rearrangement, was diagnosed with premature 
menopause at the age of 32 years. At diagnosis, both 
mother and daughter had high gonadotropin levels and 
inactivation of the normal X chromosome (Philippe et al., 
1993). The breakpoint was mapped, by FISH, to a specific 
YAC. The translocation breakpoint was found to be in the 
last 200- kb intron of the gene. 

[9936] 

[9937] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9938] Bione, S.; Sala, C; Manzini, C; Arrigo, C; Zuffardi, O.; 
Banfi, S.; Borsani, C; Jonveaux, P.; Philippe, C; Zuccotti, 
M.; Ballabio, A.; Toniolo, D. : A human homologue of the 
Drosophila melanogaster diaphanous gene is disrupted in 
a patient with premature ovarian failure: evidence for con- 
served function in oogenesis and implications for human 



sterility. Am. J. Hum. Genet. 62: 533- 541, 1998. ; and 
[9939] Philippe, C; Cremers, F. P. M.; Chery, M.; Bach, I.; Abbadi, 
N.; Ropers, H. H.; Gilgenkrantz, S. : Physical mapping of 
DNA markers in the ql3- q22 region of the human X 
chromosome. Genom. 
[9940] Further studies establishing the function and utilities of 
DIAPH2 are found in John Hopkins OMIM database record 
ID 300108, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. DKFZp434F142 (Accession NP_115630.1) is another 
GAM66 target gene, herein designated TARGET GENE. DK- 
FZp434F142 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by DK- 
FZp434F142, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp434F142 BINDING SITE, des- 
ignated SEQ ID:7547, to the nucleotide sequence of 
GAM66 RNA, herein designated GAM RNA, also designated 
SEQID:238. 

[9941] Another function of GAM66 is therefore inhibition of DK- 
FZp434F142 (Accession NP_115630.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
DKFZp434F142. 
[9942] DKFZp434K1210 (Accession NP_060076.1) is another 

GAM66 target gene, herein designated TARGET GENE. DK- 
FZp434K1210 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp434K1210, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434K1210 BINDING SITE, 
designated SEQ ID:8684, to the nucleotide sequence of 
GAM66 RNA, herein designated GAM RNA, also designated 
SEQID:238. 

[9943] Another function of GAM66 is therefore inhibition of DK- 
FZp434K1210 (Accession NP_060076.1) . Accordingly, 
utilities of GAM66 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434K1210. 

[9944] FLJ31322 (Accession NP_689600.1) is another GAM66 tar- 
get gene, herein designated TARGET GENE. FLJ31322 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ31322, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31322 BINDING SITE, designated SEQ ID:16215, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 

[9945] Another function of GAM66 is therefore inhibition of 

FLJ31322 (Accession NP.689600.1) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31322. 

[9946] FLJ32938 (Accession XP.061055.4) is another GAM66 tar- 
get gene, herein designated TARGET GENE. FLJ32938 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ32938, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32938 BINDING SITE, designated SEQ ID:16646, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 

[9947] Another function of GAM66 is therefore inhibition of 

FLJ32938 (Accession XP.061055.4) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32938. 



[9948] FLJ34780 (Accession NP_775922.1) is another GAM66 tar- 
get gene, herein designated TARGET GENE. FLJ34780 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ34780, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ34780 BINDING SITE, designated SEQ ID:6166, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 

[9949] Another function of GAM66 is therefore inhibition of 

FLJ34780 (Accession NP.775922.1) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ34780. 

[9950] FLJ37306 (Accession NP.775768.1) is another GAM66 tar- 
get gene, herein designated TARGET GENE. FLJ37306 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ37306, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ37306 BINDING SITE, designated SEQ ID:5263, to the 
nucleotide sequence of GAM66 RNA, herein designated 



GAM RNA, also designated SEQ ID:238. 

[9951] Another function of GAM66 is therefore inhibition of 

FLJ37306 (Accession NP_775768.1) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ37306. 

[9952] FLJ40126 (Accession NP_775870.1) is another GAM66 tar- 
get gene, herein designated TARGET GENE. FLJ40126 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ40126, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ40126 BINDING SITE, designated SEQ ID: 18889, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 

[9953] Another function of GAM66 is therefore inhibition of 

FLJ40126 (Accession NP.775870.1) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ40126. 

[9954] H63 (Accession NP.612432.2) is another GAM66 target 

gene, herein designated TARGET GENE. H63 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by H63, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of H63 BINDING SITE, designated SEQ ID:16055, 
to the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[9955] Another function of GAM66 is therefore inhibition of H63 
(Accession NP.612432.2) . Accordingly, utilities of GAM66 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with H63. 

[9956] H63 (Accession NP_816929.1) is another GAM66 target 

gene, herein designated TARGET GENE. H63 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by H63, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of H63 BINDING SITE, designated SEQ ID:16055, 
to the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[9957] Another function of GAM66 is therefore inhibition of H63 
(Accession NP.816929.1) . Accordingly, utilities of GAM66 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with H63. 

[9958] interleukin 16 (lymphocyte chemoattractant factor) (IL16, 
Accession NP_004504.3) is another GAM66 target gene, 
herein designated TARGET GENE. IL16 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by IL16, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
IL16 BINDING SITE, designated SEQ ID:16054, to the nu- 
cleotide sequence of GAM66 RNA, herein designated GAM 
RNA, also designated SEQ ID:238. 

[9959] Another function of GAM66 is therefore inhibition of In- 
terleukin 16 (lymphocyte chemoattractant factor) (IL16, 
Accession NP_004504.3), a gene which modulates T- cell 
activation. Accordingly, utilities of GAM66 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with IL16. 

[9960] The function of IL16 has been established by previous 

studies. Cruikshank and Center (1982) reported the func- 
tional and biochemical characterization of lymphocyte 
chemoattractant factor, which was subsequently renamed 
interleukin- 16. This proinflammatory cytokine signals via 



CD4, inducing chemotactic and immunomodulatory re- 
sponses of CD4+ lymphocytes, monocytes, and 
eosinophils. Cruikshank et al. (1994) cloned a 2.2- kb 
IL16 cDNA, encoding a 130- amino acid protein, from a 
mitogen- stimulated human peripheral blood mononu- 
clear cell cDNA library. Bannert et al. (1996) found that the 
cDNA isolated by Cruikshank et al. (1994) is part of a 
much longer open reading frame and suggested that the 
encoded 130- amino acid IL16 protein is derived from a 
large precursor protein, pro- IL16. Baier et al. (1997) 
cloned additional IL16 cDNAs using 5- prime RACE and 
reported that the deduced pro- IL16 protein has 631 
amino acids and a calculated molecular mass of 67 kD. 
Western blot analysis detected an approximately 80- kD 
pro- IL16 protein in cell lysates. The authors showed that 
recombinant pro- IL16 proteins are specifically cleaved in 
lysates of CD8+ cells, resulting in a protein that is smaller 
than the 130- amino acid polypeptide. By Northern blot 
analysis, they demonstrated the expression of a major 
2.6- kb IL16 transcript in lymphatic tissues 

[9961] 

[9962] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[9963] Bannert, N.; Baier, M.; Werner, A.; Kurth, R. : Interleukin- 
16 or not? Nature 381: 30 only, 1996. ; and 

[9964] Baier, M.; Bannert, N.; Werner, A.; Lang, K.; Kurth, R. : 

Molecular cloning, sequence, expression, and processing 
of the interleukin 16 precursor. Proc. Nat. Acad. Sci. 94: 
5273- 5277, 19. 

[9965] Further studies establishing the function and utilities of 
IL16 are found in John Hopkins OMIM database record ID 
603035, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Interleukin 16 
(lymphocyte chemoattractant factor) (IL16, Accession 
NP.757366.1) is another CAM66 target gene, herein des- 
ignated TARGET GENE. IL16 BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of multiple 
transcripts of mRNA encoded by IL16, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of IL16 BINDING 
SITE, designated SEQ ID: 16054, to the nucleotide se- 
quence of GAM66 RNA, herein designated GAM RNA, also 
designated SEQ ID:238. 

[9966] Another function of GAM66 is therefore inhibition of In- 



terleukin 16 (lymphocyte chemoattractant factor) (IL16, 
Accession NP_757366.1), a gene which modulates T- cell 
activation. Accordingly, utilities of GAM66 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with IL16. 
[9967] The function of IL16 has been established by previous 

studies. Cruikshank and Center (1982) reported the func- 
tional and biochemical characterization of lymphocyte 
chemoattractant factor, which was subsequently renamed 
interleukin- 16. This proinflammatory cytokine signals via 
CD4, inducing chemotactic and immunomodulatory re- 
sponses of CD4+ lymphocytes, monocytes, and 
eosinophils. Cruikshank et al. (1994) cloned a 2.2- kb 
IL16 cDNA, encoding a 130- amino acid protein, from a 
mitogen- stimulated human peripheral blood mononu- 
clear cell cDNA library. Bannert et al. (1996) found that the 
cDNA isolated by Cruikshank et al. (1994) is part of a 
much longer open reading frame and suggested that the 
encoded 130- amino acid IL16 protein is derived from a 
large precursor protein, pro- IL16. Baier et al. (1997) 
cloned additional IL16 cDNAs using 5- prime RACE and 
reported that the deduced pro- IL16 protein has 631 
amino acids and a calculated molecular mass of 67 kD. 



Western blot analysis detected an approximately 80- kD 
pro- IL16 protein in cell lysates. The authors showed that 
recombinant pro- IL16 proteins are specifically cleaved in 
lysates of CD8+ cells, resulting in a protein that is smaller 
than the 130- amino acid polypeptide. By Northern blot 
analysis, they demonstrated the expression of a major 
2.6- kb IL16 transcript in lymphatic tissues 

[9968] 

[9969] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[9970] Bannert, N.; Baier, M.; Werner, A.; Kurth, R. : Interleukin- 
16 or not? Nature 381: 30 only, 1996. ; and 

[9971] Baier, M.; Bannert, N.; Werner, A.; Lang, K.; Kurth, R. : 

Molecular cloning, sequence, expression, and processing 
of the interleukin 16 precursor. Proc. Nat. Acad. Sci. 94: 
5273- 5277, 19. 

[9972] Further studies establishing the function and utilities of 
IL16 are found in John Hopkins OMIM database record ID 
603035, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Internexin neuronal 
intermediate filament protein, alpha (INA, Accession 
NP_116116.1) is another CAM66 target gene, herein des- 



ignated TARGET GENE. INA BINDING SITE is a target bind- 
ing site found in the 3 X untranslated region of mRNA en- 
coded by INA, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of INA BINDING SITE, designated SEQ 
ID:7210, to the nucleotide sequence of GAM66 RNA, 
herein designated GAM RNA, also designated SEQ ID:238. 

[9973] Another function of GAM66 is therefore inhibition of In- 
ternexin neuronal intermediate filament protein, alpha 
(INA, Accession NP_116116.1) . Accordingly, utilities of 
GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with INA. 

t" 74 ] Potassium channel, subfamily k, member 5 (KCNK5, Ac- 
cession NP_003731.1) is another GAM66 target gene, 
herein designated TARGET GENE. KCNK5 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by KCNK5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KCNK5 BINDING 
SITE, designated SEQ ID:18276, to the nucleotide se- 
quence of GAM66 RNA, herein designated GAM RNA, also 



designated SEQ ID:238. 

[9975] Another function of GAM66 is therefore inhibition of 

Potassium channel, subfamily k, member 5 (KCNK5, Ac- 
cession NP_003731.1) . Accordingly, utilities of GAM66 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KCNK5. 

[9976] KIAA0252 (Accession NP_055953.1) is another GAM66 
target gene, herein designated TARGET GENE. KIAA0252 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0252, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0252 BINDING SITE, designated SEQ ID:14205, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 

[9977] Another function of GAM66 is therefore inhibition of 

KIAA0252 (Accession NP_055953.1) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0252. 

[9978] KIAA0976 (Accession NP_055732.1) is another GAM66 
target gene, herein designated TARGET GENE. KIAA0976 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0976, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0976 BINDING SITE, designated SEQ ID: 19828, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 
[9979] Another function of GAM66 is therefore inhibition of 

KIAA0976 (Accession NP.055732.1) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0976. 

[9980] KIAA1128 (Accession NP.061872.1) is another GAM66 
target gene, herein designated TARGET GENE. KIAA1128 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1128, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1128 BINDING SITE, designated SEQ ID:7548, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 



[9981] Another function of GAM66 is therefore inhibition of 

KIAA1128 (Accession NP_061872.1) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1128. 

[9982] KIAA1327 (Accession XP.051146.2) is another GAM66 
target gene, herein designated TARGET GENE. KIAA1327 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1327, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1327 BINDING SITE, designated SEQ ID:7254, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 

[9983] Another function of GAM66 is therefore inhibition of 

KIAA1327 (Accession XP_051146.2) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1327. 

[9984] KIAA1577 (Accession XP_035299.1) is another GAM66 
target gene, herein designated TARGET GENE. KIAA1577 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by KIAA1577, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1577 BINDING SITE, designated SEQ ID:9184, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 
[9985] Another function of GAM66 is therefore inhibition of 

KIAA1577 (Accession XP_035299.1) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1577. 

[9986] KIAA1618 (Accession XP.290769.2) is another GAM66 
target gene, herein designated TARGET GENE. KIAA1618 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1618, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1618 BINDING SITE, designated SEQ ID:6857, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 

[9987] Another function of GAM66 is therefore inhibition of 



KIAA1618 (Accession XP.290769.2) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1618. 

[9988] KIAA1872 (Accession NP_149053.1) is another GAM66 
target gene, herein designated TARGET GENE. KIAA1872 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by KIAA1872, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1872 BINDING SITE, designated SEQ ID:15500, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 

[9989] Another function of GAM66 is therefore inhibition of 

KIAA1872 (Accession NP_149053.1) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1872. 

[9990] Leukemia inhibitory factor (cholinergic differentiation fac- 
tor) (LIF, Accession NP_002300.1) is another GAM66 tar- 
get gene, herein designated TARGET GENE. LIF BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by LIF, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LIF BINDING 
SITE, designated SEQ ID:4319, to the nucleotide sequence 
of GAM66 RNA, herein designated GAM RNA, also desig- 
nated SEQID:238. 

[9991] Another function of GAM66 is therefore inhibition of 

Leukemia inhibitory factor (cholinergic differentiation fac- 
tor) (LIF, Accession NP_002300.1) . Accordingly, utilities of 
GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LIF. 

[9992] LOC114971 (Accession XP_054936.4) is another GAM66 
target gene, herein designated TARGET GENE. LOC114971 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOCI 14971, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOCI 14971 BINDING SITE, designated SEQ ID:2099, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[9993] Another function of GAM66 is therefore inhibition of 



LOC114971 (Accession XP.054936.4) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC114971. 

[9994] LOC145231 (Accession XP_096740.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC145231 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC145231, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145231 BINDING SITE, designated SEQ ID:10362, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[9995] Another function of GAM66 is therefore inhibition of 

LOC145231 (Accession XP_096740.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145231. 

[9996] LOC146227 (Accession XP_085374.2) is another GAM66 
target gene, herein designated TARGET GENE. LOC146227 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146227, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146227 BINDING SITE, designated SEQ ID:5104, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 
[9997] Another function of GAM66 is therefore inhibition of 

LOC146227 (Accession XP.085374.2) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146227. 

[9998] LOC146481 (Accession XP.085484.2) is another GAM66 
target gene, herein designated TARGET GENE. LOC146481 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC146481, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146481 BINDING SITE, designated SEQ ID:9334, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[9999] Another function of GAM66 is therefore inhibition of 

LOC146481 (Accession XP.085484.2) . Accordingly, utili- 



ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146481. 

[10000] LOC150212 (Accession XP.086827.2) is another GAM66 
target gene, herein designated TARGET GENE. LOC150212 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC150212, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150212 BINDING SITE, designated SEQ ID:14049, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10001] Another function of GAM66 is therefore inhibition of 

LOC150212 (Accession XP.086827.2) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150212. 

[10002] LOC154860 (Accession XP_098623.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC154860 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC154860, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154860 BINDING SITE, designated SEQ ID:9864, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 
[10003] Another function of GAM66 is therefore inhibition of 

LOC154860 (Accession XP_098623.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154860. 

[10004] LOC154990 (Accession XP.088109.3) is another GAM66 
target gene, herein designated TARGET GENE. LOC154990 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC154990, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154990 BINDING SITE, designated SEQ ID:4166, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10005] Another function of GAM66 is therefore inhibition of 

LOC154990 (Accession XP_088109.3) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC154990. 

[10006] LOC164714 (Accession XP_104657.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC164714 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC164714, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC164714 BINDING SITE, designated SEQ ID:13234, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10007] Another function of GAM66 is therefore inhibition of 

LOC164714 (Accession XP.104657.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC164714. 

[10008] LOC222057 (Accession XP.166594.2) is another GAM66 
target gene, herein designated TARGET GENE. LOC222057 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC222057, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC222057 BINDING SITE, designated SEQ ID:10021, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 
[10009] Another function of GAM66 is therefore inhibition of 

LOC222057 (Accession XP.166594.2) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222057. 

[10010] LOC283048 (Accession XP_210867.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC283048 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283048, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283048 BINDING SITE, designated SEQ ID:15529, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10011] Another function of GAM66 is therefore inhibition of 

LOC283048 (Accession XP_2 10867.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC283048. 

[10012] LOC283216 (Accession XP_210939.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC283216 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283216, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283216 BINDING SITE, designated SEQ ID:20167, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10013] Another function of GAM66 is therefore inhibition of 

LOC283216 (Accession XP.210939.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283216. 

[10014] LOC283323 (Accession XP_210973.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC283323 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283323, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC283323 BINDING SITE, designated SEQ ID:1999, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 
[10015] Another function of GAM66 is therefore inhibition of 

LOC283323 (Accession XP_210973.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283323. 

[10016] LOC283657 (Accession XP_211148.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC283657 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283657, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283657 BINDING SITE, designated SEQ ID:19902, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10017] Another function of GAM66 is therefore inhibition of 

LOC283657 (Accession XP_211148.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283657. 



[10018] LOC284080 (Accession XP_211322.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC284080 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284080, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284080 BINDING SITE, designated SEQ ID:6336, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10019] Another function of GAM66 is therefore inhibition of 

LOC284080 (Accession XP_211322.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284080. 

[10020] LOC284117 (Accession XP_209024.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC284117 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284117, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284117 BINDING SITE, designated SEQ ID:13823, to 



the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 
[10021] Another function of GAM66 is therefore inhibition of 

LOC284117 (Accession XP_209024.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284117. 

[10022] LOC285136 (Accession XP_2 11777.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC285136 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285136, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285136 BINDING SITE, designated SEQ ID:3059, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10023] Another function of GAM66 is therefore inhibition of 

LOC285136 (Accession XP_211777.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285136. 

[10024] LOC285369 (Accession XP_211861.3) is another GAM66 



target gene, herein designated TARGET GENE. LOC285369 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285369, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285369 BINDING SITE, designated SEQ ID:11869, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 
[10025] Another function of GAM66 is therefore inhibition of 

LOC285369 (Accession XP_211861.3) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285369. 

[10026] LOC285387 (Accession XP_209588.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC285387 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285387, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285387 BINDING SITE, designated SEQ ID:18757, to 
the nucleotide sequence of GAM66 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:238. 
[10027] Another function of GAM66 is therefore inhibition of 

LOC285387 (Accession XP_209588.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285387. 

[10028] LOC286058 (Accession XP.212158.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC286058 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286058, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286058 BINDING SITE, designated SEQ ID: 16079, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10029] Another function of GAM66 is therefore inhibition of 

LOC286058 (Accession XP_212158.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286058. 

[10030] LOC286149 (Accession XP_212202.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC286149 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286149, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286149 BINDING SITE, designated SEQ ID: 18656, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 
[10031] Another function of GAM66 is therefore inhibition of 

LOC286149 (Accession XP_212202.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286149. 

[10032] LOC339439 (Accession XP.294952.2) is another GAM66 
target gene, herein designated TARGET GENE. LOC339439 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC339439, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339439 BINDING SITE, designated SEQ ID: 10021, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 



[10033] Another function of GAM66 is therefore inhibition of 

LOC339439 (Accession XP.294952.2) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339439. 

[10034] LOC340128 (Accession XP.295164.2) is another GAM66 
target gene, herein designated TARGET GENE. LOC340128 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340128, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340128 BINDING SITE, designated SEQ ID: 10021, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10035] Another function of GAM66 is therefore inhibition of 

LOC340128 (Accession XP.295 164.2) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340128. 

[10036] LOC340346 (Accession XP.295213.2) is another GAM66 
target gene, herein designated TARGET GENE. LOC340346 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC340346, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340346 BINDING SITE, designated SEQ ID: 10021, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 
[10037] Another function of GAM66 is therefore inhibition of 

LOC340346 (Accession XP.295213.2) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340346. 

[10038] LOC347648 (Accession XP_300226.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC347648 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC347648, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347648 BINDING SITE, designated SEQ ID:5082, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10039] Another function of GAM66 is therefore inhibition of 



LOC347648 (Accession XP_300226.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347648. 

[10040] LOC348301 (Accession XP.302717.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC348301 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC348301, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348301 BINDING SITE, designated SEQ ID:866, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10041] Another function of GAM66 is therefore inhibition of 

LOC348301 (Accession XP_302717.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348301. 

[10042] LOC348450 (Accession XP_302758.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC348450 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348450, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348450 BINDING SITE, designated SEQ ID:4166, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 
[10043] Another function of GAM66 is therefore inhibition of 

LOC348450 (Accession XP_302758.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348450. 

[10044] LOC348508 (Accession XP.302806.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC348508 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC348508, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348508 BINDING SITE, designated SEQ ID: 10021, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10045] Another function of GAM66 is therefore inhibition of 

LOC348508 (Accession XP_302806.1) . Accordingly, utili- 



ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348508. 

[10046] LOC348529 (Accession XP_302813.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC348529 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC348529, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348529 BINDING SITE, designated SEQ ID:6460, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10047] Another function of GAM66 is therefore inhibition of 

LOC348529 (Accession XP_302813.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348529. 

[10048] LOC348842 (Accession XP_300861.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC348842 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348842, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348842 BINDING SITE, designated SEQ ID:4166, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 
[10049] Another function of GAM66 is therefore inhibition of 

LOC348842 (Accession XP_300861.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348842. 

[10050] LOC349071 (Accession XP.300933.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC349071 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC349071, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349071 BINDING SITE, designated SEQ ID: 10021, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10051] Another function of GAM66 is therefore inhibition of 

LOC349071 (Accession XP_300933.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC349071. 

[10052] LOC349275 (Accession XP_302588.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC349275 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349275, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349275 BINDING SITE, designated SEQ ID:7680, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10053] Another function of GAM66 is therefore inhibition of 

LOC349275 (Accession XP_302588.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349275. 

[10054] LOC349297 (Accession XP_302589.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC349297 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349297, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC349297 BINDING SITE, designated SEQ ID:7680, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 
[10055] Another function of GAM66 is therefore inhibition of 

LOC349297 (Accession XP_302589.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349297. 

[10056] LOC349419 (Accession XP_291356.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC349419 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349419, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349419 BINDING SITE, designated SEQ ID: 17974, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10057] Another function of GAM66 is therefore inhibition of 

LOC349419 (Accession XP_291356.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC349419. 

[10058] LOC90520 (Accession XP_032277.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC90520 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90520, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90520 BINDING SITE, designated SEQ ID: 19060, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 

[10059] Another function of GAM66 is therefore inhibition of 

LOC90520 (Accession XP_032277.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90520. 

[10060] LOC92597 (Accession NP_775739.1) is another GAM66 
target gene, herein designated TARGET GENE. LOC92597 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC92597, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



LOC92597 BINDING SITE, designated SEQ ID:14239, to the 
nucleotide sequence of CAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 
[10061] Another function of GAM66 is therefore inhibition of 

LOC92597 (Accession NP.775739.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92597. 

[10062] MGC16664 (Accession NP_775780.1) is another GAM66 
target gene, herein designated TARGET GENE. MGC16664 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC16664, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC16664 BINDING SITE, designated SEQ ID:3795, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 

[10063] Another function of GAM66 is therefore inhibition of 

MGC16664 (Accession NP_775780.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC16664. 



[10064] MGC20255 (Accession NP_443080.1) is another GAM66 
target gene, herein designated TARGET GENE. MGC20255 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC20255, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC20255 BINDING SITE, designated SEQ ID:8679, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 

[10065] Another function of GAM66 is therefore inhibition of 

MGC20255 (Accession NP_443080.1) . Accordingly, utili- 
ties of GAM66 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC20255. 

[10066] MGC4643 (Accession NP_116104.1) is another GAM66 
target gene, herein designated TARGET GENE. MGC4643 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC4643, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4643 BINDING SITE, designated SEQ ID:3909, to the 



nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 

[10067] Another function of GAM66 is therefore inhibition of 

MGC4643 (Accession NP_116104.1) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC4643. 

[10068] phosphatidylinositol glycan, class s (PIGS, Accession 

NP.149975.1) is another GAM66 target gene, herein des- 
ignated TARGET GENE. PIGS BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by PIGS, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PIGS BINDING SITE, designated SEQ 
ID:3985, to the nucleotide sequence of GAM66 RNA, 
herein designated GAM RNA, also designated SEQ ID:238. 

[10069] Another function of GAM66 is therefore inhibition of 
Phosphatidylinositol glycan, class s (PIGS, Accession 
NP_149975.1) . Accordingly, utilities of GAM66 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PIGS. 

[10070] PR01853 (Accession NP_061077.1) is another GAM66 tar- 
get gene, herein designated TARGET GENE. PR01853 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by PR01853, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PR01853 BINDING SITE, designated 
SEQ ID: 15239, to the nucleotide sequence of GAM66 RNA, 
herein designated GAM RNA, also designated SEQ ID:238. 

[10071] Another function of GAM66 is therefore inhibition of 

PR01853 (Accession NP.061077.1) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR01853. 

[10072] Rad50 homolog (s. cerevisiae) (RAD50, Accession 

NP_005723.2) is another GAM66 target gene, herein des- 
ignated TARGET GENE. RAD50 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by RAD50, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
RAD 50 BINDING SITE, designated SEQ ID:11752, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 



[10073] Another function of GAM66 is therefore inhibition of 
Rad50 homolog (s. cerevisiae) (RAD50, Accession 
NP_005723.2), a gene which is involved in dna double- 
strand break repair (dsbr). and therefore may be associ- 
ated with Myeloid leukemia and breast cancer. Accord- 
ingly, utilities of GAM66 include diagnosis, prevention and 
treatment of Myeloid leukemia and breast cancer, and of 
other diseases and clinical conditions associated with 
RAD50. 

[10074] The function of RAD50 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM34.1.Rad50 homolog (s. cerevisiae) (RAD50, Ac- 
cession NP.597816.1) is another GAM66 target gene, 
herein designated TARGET GENE. RAD50 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by RAD50, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RAD 50 BINDING SITE, designated SEQ ID:11752, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 



[10075] Another function of GAM66 is therefore inhibition of 
Rad50 homolog (s. cerevisiae) (RAD50, Accession 
NP_597816.1), a gene which is involved in dna double- 
strand break repair (dsbr). and therefore may be associ- 
ated with Myeloid leukemia and breast cancer. Accord- 
ingly, utilities of GAM66 include diagnosis, prevention and 
treatment of Myeloid leukemia and breast cancer, and of 
other diseases and clinical conditions associated with 
RAD50. 

[10076] The function of RAD50 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM34.1. Ryanodine receptor 2 (cardiac) (RYR2, Acces- 
sion NP_001026.1) is another GAM66 target gene, herein 
designated TARGET GENE. RYR2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RYR2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RYR2 BINDING SITE, designated 
SEQ ID: 12550, to the nucleotide sequence of GAM66 RNA, 
herein designated GAM RNA, also designated SEQ ID:238. 

[10077] Another function of GAM66 is therefore inhibition of 



Ryanodine receptor 2 (cardiac) (RYR2, Accession 
NP_001026.1) . Accordingly, utilities of GAM66 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RYR2. 

[10078] SETDB2 (Accession NP_1 1412 1.1) is another GAM66 target 
gene, herein designated TARGET GENE. SETDB2 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by SETDB2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SETDB2 
BINDING SITE, designated SEQ ID: 10049, to the nucleotide 
sequence of GAM66 RNA, herein designated GAM RNA, 
also designated SEQ ID:238. 

[10079] Another function of GAM66 is therefore inhibition of 

SETDB2 (Accession NP_114121.1) . Accordingly, utilities of 
GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SETDB2. 

[10080] Solute carrier family 19 (folate transporter), member 1 
(SLC19A1, Accession NP_003047.1) is another GAM66 
target gene, herein designated TARGET GENE. SLC19A1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SLC19A1, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SLC19A1 BINDING SITE, designated SEQ ID:3271, to the 
nucleotide sequence of GAM66 RNA, herein designated 
GAM RNA, also designated SEQ ID:238. 

[10081] Another function of GAM66 is therefore inhibition of So- 
lute carrier family 19 (folate transporter), member 1 
(SLC19A1, Accession NP_003047.1) . Accordingly, utilities 
of GAM66 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SLC19A1. 

[10082] Smcy homolog, y chromosome (mouse) (SMCY, Accession 
NP_004644.1) is another GAM66 target gene, herein des- 
ignated TARGET GENE. SMCY BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by SMCY, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SMCY BINDING SITE, designated 
SEQ ID: 10886, to the nucleotide sequence of GAM66 RNA, 
herein designated GAM RNA, also designated SEQ ID:238. 

[10083] Another function of GAM66 is therefore inhibition of Smcy 
homolog, y chromosome (mouse) (SMCY, Accession 



NP_004644.1), a gene which plays a role in spermatogen- 
esis. Accordingly, utilities of CAM66 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with SMCY. 
[10084] The function of SMCY has been established by previous 
studies., Burgoyne et al. (1986) suggested that the H- Y 
antigen gene or a gene closely linked to it plays a role in 
spermatogenesis. Simpson et al. (1993) found that of 9 
azoospermic or severely oligospermic patients 7 could be 
tested for HYA expression; of these, 6 were H- Y positive. 
Of 3 patients showing Yq structural abnormalities, 2 could 
be tested for H- Y expression; 1 was negative, the other 
positive. These results showed no correlation between 
spermatogenic failure and the absence of HYA, thus sepa- 
rating the AZF locus (OMIM Ref. No. 415000) from HYA. 
Agulnik et al. (1994) described the isolation of a gene that 
mapped to the short arm of the mouse Y chromosome. 
They called the gene Smcy for 'selected mouse cDNA on 
Y.' It was clustered with the Ubely (OMIM Ref. No. 
489000) and the Zfyl genes (OMIM Ref. No. 490000) in a 
segment of approximately 250 kb. A homologous gene, 
Smcx (OMIM Ref. No. 314690), was found on the X chro- 
mosome. Expression of Smcy was detected in all male tis- 



sues and expression of Smcx in all male and female tis- 
sues tested. Remarkably, the expression of both genes 
was detected in pools of mouse preimplantation embryos 
as early as the 2- cell stage. They found that Smcy, like 
Sry (OMIM Ref. No. 480000) and Ubely, has been con- 
served on the Y chromosome since the divergence of 
metatherian and eutherian mammals some 120 million 
years ago. Agulnik et al. (1994) isolated homologous 
genes from the human and horse and showed that they 
have similar exon/intron organizations and are more than 
93% similar to each other and to Smcx at the amino acid 
level. Using a set of overlapping YAC clones provided by 
David Page, Agulnik et al. (1994) determined that the hu- 
man SMCY gene maps to deletion interval 50/5P on Yq 
between STS markers DYS214 and DYS215. The HYA locus 
maps to the same interval on the human Y chromosome. 
In an accompanying paper, Agulnik et al. (1994) also 
showed that the X chromosome gene (SMCX) escapes X- 
inactivation in both mouse and human. 

[10085] 

[10086] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[10087] Simpson, E.; Chandler, P.; Goulmy, E.; Ma, K.; Hargreave, 
T. B.; Chandley, A. C. : Loss of the 'azoospermia factor' 
(AZF) on Yq in man is not associated with loss of HYA. 
Hum. Molec. Genet. 2: 469- 471, 1993. ; and 

[10088] Agulnik, A. I.; Mitchell, M.J.; LernerJ. L; Woods, D. R.; 

Bishop, C. E. : A mouse Y chromosome gene encoded by a 
region essential for spermatogenesis and expression of 
male- specific min. 

[10089] Further studies establishing the function and utilities of 

SMCY are found in John Hopkins OMIM database record ID 
426000, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Suppression of tu- 
morigenicity 5 (ST5, Accession NP.005409.2) is another 
GAM66 target gene, herein designated TARGET GENE. ST 5 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by ST5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ST5 BINDING SITE, designated SEQ 
ID: 18268, to the nucleotide sequence of GAM66 RNA, 
herein designated GAM RNA, also designated SEQ ID:238. 

[10090] Another function of GAM66 is therefore inhibition of Sup- 



pression of tumorigenicity 5 (ST5, Accession 
NP_005409.2), a gene which preferentially binds to the 
SH3 domain of c- Abl kinase, and acts as a regulator of 
MAPK1/ERK2 kinase. Accordingly, utilities of GAM66 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ST5. 
[10091] The function of ST5 has been established by previous 

studies. The tumorigenicity of HeLa cells in nude mice can 
be suppressed by the addition of a normal human chro- 
mosome 11 in somatic cell hybrids (Stanbridge, 1976; 
Klinger, 1980); see 191181 for description of a tumor- 
suppressor gene located on llq. Lichy et al. (1992) iso- 
lated a HeLa cell line that displayed morphologic features 
of the nontumorigenic hybrids, demonstrated reduced tu- 
morigenicity in nude mice, and showed an 85% reduction 
in alkaline phosphatase, a consistent marker of the tu- 
morigenic phenotype in these cells. This cell line, desig- 
nated F2, contained a single exogenous cDNA, which was 
recovered by polymerase chain reaction (PCR) and desig- 
nated HTS1 because of its probable association with 'HeLa 
tumor suppression.' In nontumorigenic hybrids, RNA 
species of 2.8, 3.1, and 4.6 kb were identified. In 2 tu- 
morigenic hybrid lines, the 2.8- kb species was markedly 



reduced or absent. Whereas 3 nontumorigenic human 
keratinocyte lines expressed all 3 RNA species, several tu- 
morigenic cervical carcinoma cell lines lacked the 2.8- kb 
species. The HTS1 gene was localized to llpl5 by in situ 
hybridization, confirming the assignment to chromosome 
11 by somatic cell hybrid analysis. Lichy et al. (1992) re- 
viewed previous evidence indicating the presence of a tu- 
mor suppressor gene in the llpl5 region; see 194071 
and 185440. 

[10092] 

[10093] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10094] Lichy, J. H.; Modi, W. S.; Seuanez, H. N.; Howley, P. M. : 
Identification of a human chromosome 11 gene which is 
differentially regulated in tumorigenic and nontumori- 
genic somatic cell hybrids of HeLa cells. Cell Growth Dif- 
fer. 3: 541- 548, 1992. ; and 

[10095] Stanbridge, E. J. : Suppression of malignancy in human 
cells. Nature 260: 17- 20, 1976. 

[10096] Further studies establishing the function and utilities of 
ST5 are found in John Hopkins OMIM database record ID 
140750, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Suppression of tu- 
morigenicity 5 (ST5, Accession NP_63 1896.1) is another 
GAM66 target gene, herein designated TARGET GENE. ST5 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by ST5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ST5 BINDING SITE, designated SEQ 
ID: 18268, to the nucleotide sequence of GAM66 RNA, 
herein designated GAM RNA, also designated SEQ ID:238. 

[10097] Another function of GAM66 is therefore inhibition of Sup- 
pression of tumorigenicity 5 (ST5, Accession 
NP.631896.1), a gene which preferentially binds to the 
SH3 domain of c- Abl kinase, and acts as a regulator of 
MAPK1/ERK2 kinase. Accordingly, utilities of GAM66 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ST5. 

[10098] The function of ST5 has been established by previous 

studies. The tumorigenicity of HeLa cells in nude mice can 
be suppressed by the addition of a normal human chro- 
mosome 11 in somatic cell hybrids (Stanbridge, 1976; 
Klinger, 1980); see 191181 for description of a tumor- 



suppressor gene located on llq. Lichy et al. (1992) iso- 
lated a HeLa cell line that displayed morphologic features 
of the nontumorigenic hybrids, demonstrated reduced tu- 
morigenicity in nude mice, and showed an 85% reduction 
in alkaline phosphatase, a consistent marker of the tu- 
morigenic phenotype in these cells. This cell line, desig- 
nated F2, contained a single exogenous cDNA, which was 
recovered by polymerase chain reaction (PCR) and desig- 
nated HTS1 because of its probable association with 'HeLa 
tumor suppression.' In nontumorigenic hybrids, RNA 
species of 2.8, 3.1, and 4.6 kb were identified. In 2 tu- 
morigenic hybrid lines, the 2.8- kb species was markedly 
reduced or absent. Whereas 3 nontumorigenic human 
keratinocyte lines expressed all 3 RNA species, several tu- 
morigenic cervical carcinoma cell lines lacked the 2.8- kb 
species. The HTS1 gene was localized to llpl5 by in situ 
hybridization, confirming the assignment to chromosome 
11 by somatic cell hybrid analysis. Lichy et al. (1992) re- 
viewed previous evidence indicating the presence of a tu- 
mor suppressor gene in the llpl5 region; see 194071 
and 185440. 

[10099] 

[10100] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10101] Lichy, J. H.; Modi, W. S.; Seuanez, H. N.; Howley, P. M. : 
Identification of a human chromosome 11 gene which is 
differentially regulated in tumorigenic and nontumori- 
genic somatic cell hybrids of HeLa cells. Cell Growth Dif- 
fer. 3: 541- 548, 1992. ; and 

[10102] stanbridge, E. J. : Suppression of malignancy in human 
cells. Nature 260: 17- 20, 1976. 

[10103] Further studies establishing the function and utilities of 
ST5 are found in John Hopkins OMIM database record ID 
140750, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Stromal antigen 2 
(STAG 2, Accession NP_006594.3) is another GAM66 target 
gene, herein designated TARGET GENE. STAG 2 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by STAG2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of STAG2 BIND- 
ING SITE, designated SEQ ID:11828, to the nucleotide se- 
quence of GAM66 RNA, herein designated GAM RNA, also 
designated SEQ ID:238. 



[10104] Another function of GAM66 is therefore inhibition of Stro- 
mal antigen 2 (STAG 2, Accession NP_006594.3) . Accord- 
ingly, utilities of GAM66 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with STAG 2. 

[10105] striatin, calmodulin binding protein 3 (STRN3, Accession 
NP_055389.1) is another GAM66 target gene, herein des- 
ignated TARGET GENE. STRN3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by STRN3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of STRN3 BINDING SITE, designated 
SEQ ID: 14812, to the nucleotide sequence of GAM66 RNA, 
herein designated GAM RNA, also designated SEQ ID:238. 

[10106] Another function of GAM66 is therefore inhibition of Stri- 
atin, calmodulin binding protein 3 (STRN3, Accession 
NP_055389.1) . Accordingly, utilities of GAM66 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with STRN3. 

[10107] Tyrosinase-related protein 1 (TYRP1, Accession 

NP_000541.1) is another GAM66 target gene, herein des- 
ignated TARGET GENE. TYRP1 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by TYRP1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TYRP1 BINDING SITE, designated 
SEQ ID: 14058, to the nucleotide sequence of GAM66 RNA, 
herein designated GAM RNA, also designated SEQ ID:238. 

[10108] Another function of GAM66 is therefore inhibition of Ty- 
rosinase-related protein 1 (TYRP1, Accession 
NP_000541.1) . Accordingly, utilities of GAM66 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TYRP1. 

[10109] ubiquitin associated protein 1 (UBAP1, Accession 

NP.057609.2) is another GAM66 target gene, herein des- 
ignated TARGET GENE. UBAP1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by UBAP1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of UBAP1 BINDING SITE, designated 
SEQ ID: 14677, to the nucleotide sequence of GAM66 RNA, 
herein designated GAM RNA, also designated SEQ ID:238. 

[10110] Another function of GAM66 is therefore inhibition of 



Ubiquitin associated protein 1 (UBAP1, Accession 
NP_057609.2) . Accordingly, utilities of GAM66 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with UBAP1. 

Horn] XT3 (Accession NP_071800.1) is another GAM66 target 

gene, herein designated TARGET GENE. XT3 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by XT3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of XT3 BINDING SITE, designated SEQ ID:9880, to 
the nucleotide sequence of GAM66 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:238. 

[10112] Another function of GAM66 is therefore inhibition of XT3 
(Accession NP_071800.1), a gene which is a Kidney- spe- 
cific orphan transporter. Accordingly, utilities of GAM66 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with XT3. 

[10113] The function of XT3 has been established by previous 
studies. Na(+) and Cl(- )- coupled transporter proteins 
mediate transit of structurally related small hydrophilic 
substances across plasma membranes. These transporters 



are structurally related to a small subgroup of proteins 
with no known substrates. By screening a mouse kidney 
cDNA library, Nash et al. (1998) obtained cDNAs encoding 

2 members of this subgroup, Xt2 and Xt3. Using mouse 
Xt3 to screen a human kidney cDNA library, they obtained 
a partial sequence encoding human XT3. Sequence analy- 
sis predicted that the mouse sequence, approximately 
88% identical to human XT3 and rat B21a, contains 12 po- 
tential transmembrane domains. Northern blot analysis 
detected 3.2- and 4.0- kb XT3 transcripts in human kid- 
ney and small intestine, with no expression detected in 
other tissues. Expression was slightly higher in kidney, 
where an 8.5- kb transcript was also detected. Im- 
munofluorescence microscopy demonstrated expression 
on the plasma membrane of transfected cells. Nash et al. 
(1998) tested numerous substrates but failed to identify a 
compound transported by Xt3. Nash et al. (1998) mapped 
the mouse Xt3 gene to chromosome 9, near the telomere. 
Scott (2001) mapped the human XT3 gene to chromosome 

3 based on sequence similarity between the XT3 sequence 
(GenBank AF075260) and a chromosome 3 clone 
(GenBank AC005669). 

[10114] 



[10115] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

H0 11 6] Nash, S. R.; Giros, B.; Kingsmore, S. F.; Kim, K. M.; El- 
Mestikawy, S.; Dong, Q.; Fumagalli, F.; Seldin, M. F.; 
Caron, M. G. : Cloning, gene structure and genomic local- 
ization of an orphan transporter from mouse kidney with 
six alternatively- spliced isoforms. Receptors Channels 6: 
113- 128, 1998. ; and 

[10117] Scott, A. F. : Personal Communication. Baltimore, Md., 
2/5/2001. 

[10118] Further studies establishing the function and utilities of 
XT3 are found in John Hopkins OMIM database record ID 
605616, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.XT3 (Accession 
NP_064593.1) is another GAM66 target gene, herein des- 
ignated TARGET GENE. XT3 BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of multiple 
transcripts of mRNA encoded by XT3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of XT3 BINDING 
SITE, designated SEQ ID:9880, to the nucleotide sequence 



of GAM66 RNA, herein designated GAM RNA, also desig- 
nated SEQID:238. 

[10119] Another function of GAM66 is therefore inhibition ofXT3 
(Accession NP_064593.1), a gene which is a Kidney- spe- 
cific orphan transporter. Accordingly, utilities of GAM66 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with XT3. 

[10120] The function of XT3 has been established by previous 
studies. Na(+) and Cl(- )- coupled transporter proteins 
mediate transit of structurally related small hydrophilic 
substances across plasma membranes. These transporters 
are structurally related to a small subgroup of proteins 
with no known substrates. By screening a mouse kidney 
cDNA library, Nash et al. (1998) obtained cDNAs encoding 
2 members of this subgroup, Xt2 and Xt3. Using mouse 
Xt3 to screen a human kidney cDNA library, they obtained 
a partial sequence encoding human XT3. Sequence analy- 
sis predicted that the mouse sequence, approximately 
88% identical to human XT3 and rat B21a, contains 12 po- 
tential transmembrane domains. Northern blot analysis 
detected 3.2- and 4.0- kb XT3 transcripts in human kid- 
ney and small intestine, with no expression detected in 
other tissues. Expression was slightly higher in kidney, 



where an 8.5- kb transcript was also detected. Im- 
munofluorescence microscopy demonstrated expression 
on the plasma membrane of transfected cells. Nash et al. 
(1998) tested numerous substrates but failed to identify a 
compound transported by Xt3. Nash et al. (1998) mapped 
the mouse Xt3 gene to chromosome 9, near the telomere. 
Scott (2001) mapped the human XT3 gene to chromosome 
3 based on sequence similarity between the XT3 sequence 
(GenBank AF075260) and a chromosome 3 clone 
(GenBank AC005669). 

[10121] 

[10122] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10123] Nash, s. R.; Giros, B.; Kingsmore, S. F.; Kim, K. M.; El- 
Mestikawy, S.; Dong, Q.; Fumagalli, F.; Seldin, M. F.; 
Caron, M. G. : Cloning, gene structure and genomic local- 
ization of an orphan transporter from mouse kidney with 
six alternatively- spliced isoforms. Receptors Channels 6: 
113- 128, 1998. ; and 

[10124] Scott, A. F. : Personal Communication. Baltimore, Md., 
2/5/2001. 

[10125] Further studies establishing the function and utilities of 



XT3 are found in John Hopkins OMIM database record ID 
605616, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Zinc finger protein 
313 (ZNF313, Accession NP_061153.1) is another GAM66 
target gene, herein designated TARGET GENE. ZNF313 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by ZNF313, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ZNF313 BINDING SITE, designated SEQ ID:8054, to the nu- 
cleotide sequence of GAM66 RNA, herein designated GAM 
RNA, also designated SEQ ID:238. 
[10126] Another function of GAM66 is therefore inhibition of Zinc 
finger protein 313 (ZNF313, Accession NP_061153.1) . 
Accordingly, utilities of GAM66 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF313. 

[10127] 

[10128] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 67 
(GAM67), which modulates expression of respective target 



genes thereof, the function and utility of which target 
genes is known in the art. 

[10129] GAM67 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM67 was detected is described hereinabove 
with reference to Figs. 8-15. 

[10130] GAM67 gene, herein designated GAM GENE, and GAM67 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[10131] GAM67 gene encodes a GAM67 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM67 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM67 precursor RNA is designated SEQ ID:37, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID:37 is located at po- 
sition 38369449 relative to chromosome 17. 

[10132] GAM67 precursor RNA folds onto itself, forming GAM67 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[10133] GAM67 precursor RNA folds onto itself, forming GAM67 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional 'hairpin 
structure\ As is well known in the art, this 'hairpin struc- 
ture ', is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[10134] Nucleotide sequence of GAM67 precursor RNA, desig- 
nated SEQ-ID: 37, and a schematic representation of a 
predicted secondary folding of GAM67 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[10135] An enzyme complex designated DICER COMPLEX, 'dices' 
the GAM67 folded precursor RNA into GAM67 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, 'dicing' of a hairpin 
structured RNA precursor product into a short ~22nt RNA 



segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: B) 
nucleotide sequence of GAM67 RNA is designated SEQ 
ID:282, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[10136] GAM67 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM67 target 
RNA, herein designated GAM TARGET RNA. GAM67 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[10137] GAM67 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM67 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM67 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 



SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM67 RNA may have a different number of target 
binding sites in untranslated regions of a GAM67 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10138] The complementary binding of GAM67 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM67 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM67 target RNA into GAM67 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[10139] it is appreciated that GAM67 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM67 target genes. The mRNA of each one of this plu- 
rality of GAM67 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM67 RNA, 



herein designated GAM RNA, and which when bound by 
GAM67 RNA causes inhibition of translation of respective 
one or more GAM67 target proteins. 

[10140] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM67 gene, herein designated GAM GENE, on one or 
more GAM67 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[10141] | t j S appreciated that specific functions and accordingly 
utilities of GAM67 correlate with, and may be deduced 
from, the identity of the target genes which GAM67 binds 
and inhibits, and the function of these target genes, as 



elaborated hereinbelow. 



[10142] 
[10143] 

[10144] Amyotrophic lateral sclerosis 2 (juvenile) (ALS2, Accession 
NP_065970.1) is a GAM67 target gene, herein designated 
TARGET GENE. ALS2 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
ALS2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ALS2 BINDING SITE, designated SEQ 
ID: 12702, to the nucleotide sequence of GAM67 RNA, 
herein designated GAM RNA, also designated SEQ ID:282. 

[10145] a function of GAM67 is therefore inhibition of Amy- 
otrophic lateral sclerosis 2 (juvenile) (ALS2, Accession 
NP_065970.1) . Accordingly, utilities of GAM67 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ALS2. 

[10146] Adenomatosis polyposis coli (APC, Accession 

NP_000029.1) is another GAM67 target gene, herein des- 
ignated TARGET GENE. APC BINDING SITE is a target bind- 
ing site found in the 3 X untranslated region of mRNA en- 



coded by APC, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of APC BINDING SITE, designated SEQ 
ID: 10697, to the nucleotide sequence of GAM67 RNA, 
herein designated GAM RNA, also designated SEQ ID:282. 

[10147] Another function of GAM67 is therefore inhibition of Ade- 
nomatosis polyposis coli (APC, Accession NP_000029.1) . 
Accordingly, utilities of GAM67 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with APC. 

[10148] Rho gtpase activating protein 8 (ARHGAP8, Accession 

NP_060171.2) is another GAM67 target gene, herein des- 
ignated TARGET GENE. ARHGAP8 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by ARHGAP8, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ARHGAP8 BINDING SITE, designated SEQ ID: 12 147, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 

[10149] Another function of GAM67 is therefore inhibition of Rho 



gtpase activating protein 8 (ARHGAP8, Accession 
NP_060171.2) . Accordingly, utilities of GAM67 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ARHCAP8. 

[10150] Aryl-hydrocarbon receptor nuclear translocator 2 (ARNT2, 
Accession NP_055677.1) is another GAM67 target gene, 
herein designated TARGET GENE. ARNT2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by ARNT2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ARNT2 BINDING 
SITE, designated SEQ ID:19883, to the nucleotide se- 
quence of GAM67 RNA, herein designated GAM RNA, also 
designated SEQ ID:282. 

[10151] Another function of GAM67 is therefore inhibition of Aryl- 
hydrocarbon receptor nuclear translocator 2 (ARNT2, Ac- 
cession NP_055677.1), a gene which specifically recog- 
nizes the xenobiotic response element (xre). Accordingly, 
utilities of GAM67 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ARNT2. 

[10152] The function of ARNT2 has been established by previous 



studies. Hirose et al. (1996) determined that Arnt2 inter- 
acts with mouse AhR and Sim as efficiently as Arnt and 
that the Arnt2- AhR complex recognizes and specifically 
binds the xenobiotic responsive element (XRE) sequence. 
In DNA transfection experiments, Arnt2 rescued XRE- 
driven reporter gene activity in Arnt mutant cells. RNA blot 
analysis detected restricted expression of Arnt2 in the 
brains and kidneys of adult mice, in contrast to the ubiq- 
uitous expression of Arnt. In situ hybridization experi- 
ments demonstrated expression of Arnt2 exclusively in 
the dorsal region of the spinal cord and branchial arch- 1, 
whereas Arnt expression was broadly distributed in the 
ventral portion of the mesodermal and endodermal tis- 
sues. 

[10153] Animal model experiments lend further support to the 

function of ARNT2. To assess the role of ARNT2 in devel- 
opment and determine functional overlap with ARNT, 
Keith et al. (2001) generated a targeted null mutation of 
the murine Arnt2 locus. Arnt2 - /- embryos died perina- 
tally and exhibited impaired hypothalamic development, 
phenotypes previously observed for a targeted mutation in 
the murine Siml gene and consistent with the proposal by 
Michaud et al. (2000) that Arnt2 and Siml form an essen- 



tial heterodimer in vivo. In addition, cultured Arnt2 - /- 
neurons displayed decreased hypoxic induction of HIF1A 
target genes, demonstrating formally that ARNT2/HIF1A 
complexes regulate oxygen- responsive genes. Finally, a 
strong genetic interaction between Arnt and Arnt2 muta- 
tions was observed, indicating that either gene can fulfill 
essential functions in a dose- dependent manner before 
embryonic day 8.5. These results demonstrated that Arnt 
and Arnt2 have both unique and overlapping essential 
functions in embryonic development. 

[10154] | t j S appreciated that the abovementioned animal model 
for ARNT2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[10155] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10156] Hirose, K.; Morita, M.; Ema, M.; MimuraJ.; Hamada, H.; 
Fujii, H.; Saijo, Y.; Gotoh, O.; Sogawa, K.; Fujii- Kuriyama, 
Y. : cDNA cloning and tissue- specific expression of a 
novel basic helix- loop- helix/PAS factor (Arnt2) with 
close sequence similarity to the aryl hydrocarbon receptor 
nuclear translocator (Arnt). Molec. Cell. Biol. 16: 1706- 



1713, 1996. ; and 

[10157] Keith, B.; Adelman, D. M.; Simon, M. C. : Targeted muta- 
tion of the murine aryl hydrocarbon receptor nuclear 
translocator 2 (Arnt2) gene reveals partial redundancy 
with Arnt. Proc. Nat. Ac. 

[10158] Further studies establishing the function and utilities of 
ARNT2 are found in John Hopkins OMIM database record 
ID 606036, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. BRD8 
(Accession NP_006687.2) is another GAM67 target gene, 
herein designated TARGET GENE. BRD8 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by BRD8, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of BRD8 BINDING SITE, 
designated SEQ ID:5029, to the nucleotide sequence of 
GAM67 RNA, herein designated GAM RNA, also designated 
SEQID:282. 

[10159] Another function of GAM67 is therefore inhibition of BRD8 
(Accession NP_006687.2) . Accordingly, utilities of GAM67 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BRD8. 



[10160] ci4orfl37 (Accession NP_075601.1) is another GAM67 
target gene, herein designated TARGET GENE. C14orfl37 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by C14orfl37, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orfl37 BINDING SITE, designated SEQ ID:9342, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 

[10161] Another function of GAM67 is therefore inhibition of 

C14orfl37 (Accession NP_075601.1) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
C14orfl37. 

[10162] Chromosome 20 open reading frame 108 (C20orfl08, Ac- 
cession NP_543011.1) is another GAM67 target gene, 
herein designated TARGET GENE. C20orfl08 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C20orfl08, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl08 



BINDING SITE, designated SEQ ID:4739, to the nucleotide 
sequence of GAM67 RNA, herein designated GAM RNA, 
also designated SEQ ID:282. 

[10163] Another function of GAM67 is therefore inhibition of 

Chromosome 20 open reading frame 108 (C20orfl08, Ac- 
cession NP_543011.1) . Accordingly, utilities of GAM67 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl08. 

H0 1 64] cell division cycle 25a (CDC25A, Accession NP_001780.1) 
is another GAM67 target gene, herein designated TARGET 
GENE. CDC25A BINDING SITE is a target binding site found 
in the 5 N untranslated region of mRNA encoded by 
CDC25A, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CDC25A BINDING SITE, designated 
SEQ ID: 19913, to the nucleotide sequence of GAM67 RNA, 
herein designated GAM RNA, also designated SEQ ID:282. 

[10165] Another function of GAM67 is therefore inhibition of Cell 
division cycle 25a (CDC25A, Accession NP_001780.1), a 
gene which is a tyrosine protein phosphatase required for 
progression of the cell cycle, and therefore may be asso- 
ciated with Oncogenesis. Accordingly, utilities of GAM67 



include diagnosis, prevention and treatment of Oncogen- 
esis, and of other diseases and clinical conditions associ- 
ated with CDC25A. 
[10166] The function of CDC25A has been established by previous 
studies. When exposed to ionizing radiation, eukaryotic 
cells activate checkpoint pathways to delay the progres- 
sion of the cell cycle. Defects in the ionizing radiation- in- 
duced S- phase checkpoint cause 'radioresistant DNA syn- 
thesis,' a phenomenon that has been identified in cancer- 
prone patients suffering from ataxia- telangiectasia. The 
CDC25A phosphatase activates CDK2, needed for DNA 
synthesis, but becomes degraded in response to DNA 
damage or stalled replication. Falck et al. (2001) reported 
a functional link between ATM (OMIM Ref. No. 208900), 
checkpoint signaling kinase CHK2 (OMIM Ref. No. 
604373), and CDC25A, and implicated this mechanism in 
controlling the S- phase checkpoint. Falck et al. (2001) 
showed that ionizing radiation- induced destruction of 
CDC25A requires both ATM and the CHK2- mediated 
phosphorylation of CDC25Aon serine- 123. An ionizing 
radiation- induced loss of CDC25A protein prevents de- 
phosphorylation of CDK2 and leads to a transient block- 
ade of DNA replication. Falck et al. (2001) also showed 



that tumor- associated CHK2 alleles cannot bind or phos- 
phorylate CDC25A, and that cells expressing these CHK2 
alleles, elevated CDC25A, or a CDK2 mutant unable to un- 
dergo inhibitory phosphorylation (OMIM Ref. No. CDK2AF) 
fail to inhibit DNA synthesis when irradiated. Falck et al. 
(2001) concluded that their results support CHK2 as a 
candidate tumor suppressor, and identify the ATM- - 
CHK2- - CDC25A- - CDK2 pathway as a genomic integrity 
checkpoint that prevents radioresistant DNA synthesis. 
Falck et al. (2002) demonstrated that experimental block- 
ade of either the NBS1 (OMIM Ref. No. 602667)- MRE11 
(OMIM Ref. No. 600814) function or the CHK2- triggered 
events leads to a partial radioresistant DNA synthesis 
phenotype in human cells. In contrast, concomitant inter- 
ference with NBS1- MRE11 and the CHK2- CDC25A- 
CDK2 pathways entirely abolishes inhibition of DNA syn- 
thesis induced by ionizing radiation, resulting in complete 
radioresistant DNA synthesis analogous to that caused by 
defective ATM. In addition, CDK2- dependent loading of 
CDC45 (OMIM Ref. No. 603465) onto replication origins, a 
prerequisite for recruitment of DNA polymerase, was pre- 
vented upon irradiation of normal or NBS1/MRE11- defec- 
tive cells but not cells with defective ATM. Falck et al. 



(2002) concluded that in response to ionizing radiation, 
phosphorylation of NBS1 and CHK2 by ATM triggers 2 
parallel branches of the DNA damage- dependent S- 
phase checkpoint that cooperate by inhibiting distinct 
steps of DNA replication. To protect genome integrity and 
ensure survival, eukaryotic cells exposed to genotoxic 
stress cease proliferating to provide time for DNA repair. 
Mailand et al. (2000) demonstrated that human cells re- 
spond to ultraviolet light or ionizing radiation by rapid, 
ubiquitin- and proteosome- dependent protein degrada- 
tion of CDC25A, a phosphatase that is required for pro- 
gression from Gl to S phase of the cell cycle. This re- 
sponse involved activated CHK1 protein kinase (OMIM Ref. 
No. 603078) but not the p53 (OMIM Ref. No. 191170) 
pathway, and the persisting inhibitory tyrosine phospho- 
rylation of CDK2 (OMIM Ref. No. 116953) blocked entry 
into S phase and DNA replication. CDC25A- dependent 
cell cycle arrest occurs 1 to 2 hours after ultraviolet radia- 
tion, whereas the p53- p21 axis affects the cell cycle only 
several hours after ultraviolet treatment. Mailand et al. 
(2000) thus concluded that the checkpoint response to 
DNA damage occurs in 2 waves. Overexpression of 
CDC25A bypassed the mechanism of cell cycle arrest, 



leading to enhanced DNA damage and decreased cell sur- 
vival. Mailand et al. (2000) concluded that the results 
identified specific degradation of CDC25A as part of the 
DNA damage checkpoint mechanism and suggested how 
CDC25A overexpression in human cancers might con- 
tribute to tumorigenesis. 

[10167] 

[10168] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10169] Mailand, N.; Falck, J.; Lukas, C; Syljuasen, R. C; Welcker, 
M.; Bartek, J.; Lukas, J. : Rapid destruction of human 
Cdc25A in response to DNA damage. Science 288: 1425- 
1429, 2000. ; and 

[10170] Falck, J.; Mailand, N.; Syljuasen, R. C; Bartek, J.; Lukas, J. : 
The ATM- Chk2- Cdc25A checkpoint pathway guards 
against radioresistant DNA synthesis. Nature 410: 842- 
847, 2001. 

[10171] Further studies establishing the function and utilities of 

CDC25A are found in John Hopkins OMIM database record 
ID 116947, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cadherin 12, 
type 2 (n-cadherin 2) (CDH12, Accession NP_004052.2) is 



another GAM67 target gene, herein designated TARGET 
GENE. CDH12 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
CDH12, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CDH12 BINDING SITE, designated 
SEQ ID:4140, to the nucleotide sequence of GAM67 RNA, 
herein designated GAM RNA, also designated SEQ ID:282. 

[10172] Another function of GAM67 is therefore inhibition of Cad- 
herin 12, type 2 (n-cadherin 2) (CDH12, Accession 
NP.004052.2) . Accordingly, utilities of GAM67 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CDH12. 

[10173] COE2 (Accession XP_034639.1) is another GAM67 target 
gene, herein designated TARGET GENE. COE2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by COE2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of COE2 BIND- 
ING SITE, designated SEQ ID:5083, to the nucleotide se- 
quence of GAM67 RNA, herein designated GAM RNA, also 



designated SEQ ID:282. 

[10174] Another function of GAM67 is therefore inhibition of COE2 
(Accession XP_034639.1) . Accordingly, utilities of GAM67 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with COE2. 

[10175] Collagen, type iv, alpha 2 (COL4A2, Accession 

NP_001837.1) is another GAM67 target gene, herein des- 
ignated TARGET GENE. COL4A2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by COL4A2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of COL4A2 BINDING SITE, desig- 
nated SEQ ID: 1689, to the nucleotide sequence of GAM67 
RNA, herein designated GAM RNA, also designated SEQ 
ID:282. 

[10176] Another function of GAM67 is therefore inhibition of Col- 
lagen, type iv, alpha 2 (COL4A2, Accession NP_001837.1), 
a gene which is a member of a subfamily of collagen ex- 
tracellular matrix proteins, and therefore may be associ- 
ated with Alport disease, goodpasture antigen. Accord- 
ingly, utilities of GAM67 include diagnosis, prevention and 
treatment of Alport disease, goodpasture antigen, and of 



other diseases and clinical conditions associated with 
COL4A2. 

[10177] The function of COL4A2 has been established by previous 
studies. See COL4A1 (OMIM Ref. No. 120130). Type IV 
collagen is associated with laminin, entactin, and heparan 
sulfate proteoglycans to form the sheetlike basement 
membranes that separate epithelium from connective tis- 
sue. The dispersion of the other collagen genes helps to 
avoid unequal crossing- over. Because the alpha- 1 and 
alpha- 2 chains of type IV collagen are highly divergent, 
close proximity on chromosome 13 carries less hazard of 
a disruptive event than might otherwise be the case. On 
the other hand, their coordinate regulation may be en- 
hanced by the close situation. Brazel et al. (1988) deter- 
mined sequences of cDNA and protein of the N- terminal 
60% of the COL4A2 chain. Aligning the 2- alpha chains of 
type IV collagen from the N- terminus, they concluded 
that the alpha- 2 chain has 43 more amino acids than the 
alpha- 1 chain. Twenty- one of these additional residues 
form a disulfide- bridged loop within the triple helix, 
which is unique among all known collagens. The Good- 
pasture antigen appears to be part of the type IV collagen 
molecule. Abnormalities in or absence of the Goodpasture 



antigen has been claimed in Alport disease The 2 subunit 
genes COL4A1 (OMIM Ref. No. 120130) and COL4A2 are 
transcribed divergently from a common promoter. They 
both contain activating elements which are indispensable 
for efficient transcription. Moreover, Haniel et al. (1995) 
demonstrated a novel silencer element within the human 
COL4A2 gene and localized it by deletion mapping to a 
24- bp region within the third intron of the gene. The ele- 
ment is able to inhibit the promoters of both COL4A 
genes, as well as the unrelated herpes simplex virus 
thymidine kinase promoter, largely independent of its po- 
sition and orientation relative to the transcription start 
site of the promoter. The silencer element is specifically 
recognized by a nuclear protein called SILBF. Mutation 
studies and deletion analysis by Haniel et al. (1995) 
demonstrated that binding of SILBF is not only necessary 
but also sufficient for the silencing function 

[10178] 

[10179] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10180] Brazel, D.; Pollner, R.; Oberbaumer, I.; Kuhn, K. : Human 
basement membrane collagen (type IV): the amino acid 



sequence of the alpha- 2(IV) chain and its comparison 
with the alpha- 1(IV) chain reveals deletions in the alpha- 
1(IV) chain. Europ. J. Biochem. 172: 35- 42, 1988. ; and 
[ 1 ° 1 81] Haniel, A.; Welge- Lussen, U.; Kuhn, K.; Poschl, E. : Identi- 
fication and characterization of a novel transcriptional si- 
lencer in the human collagen type IV gene COL4A2. J. Biol. 
Chem. 270. 

[10182] Further studies establishing the function and utilities of 
COL4A2 are found in John Hopkins OMIM database record 
ID 120090, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cartilage 
acidic protein 1 (CRTAC1, Accession NP.060528.1) is an- 
other GAM67 target gene, herein designated TARGET 
GENE. CRTAC1 BINDING SITE is a target binding site found 
in the 5^ untranslated region of mRNA encoded by CR- 
TAC1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CRTAC1 BINDING SITE, designated 
SEQ ID: 15719, to the nucleotide sequence of GAM67 RNA, 
herein designated GAM RNA, also designated SEQ ID:282. 

[10183] Another function of GAM67 is therefore inhibition of Car- 
tilage acidic protein 1 (CRTAC1, Accession NP_060528.1) . 



Accordingly, utilities of GAM67 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CRTAC1. 

[10184] cullin 3 (CUL3, Accession NP_003581.1) is another 

GAM67 target gene, herein designated TARGET GENE. 
CUL3 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by CUL3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CUL3 BINDING SITE, designated SEQ ID:15180, to the nu- 
cleotide sequence of GAM67 RNA, herein designated GAM 
RNA, also designated SEQ ID:282. 

[10185] Another function of GAM67 is therefore inhibition of 
Cullin 3 (CUL3, Accession NP_003581.1), a gene which 
may target other proteins for ubiquitin- dependent prote- 
olysis. Accordingly, utilities of GAM67 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CUL3. 

[10186] The function of CUL3 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM32.1. Cytochrome p450, subfamily ivf, polypeptide 



3 (leukotriene b4 omega hydroxylase) (CYP4F3, Accession 
NP_000887.1) is another GAM67 target gene, herein des- 
ignated TARGET GENE. CYP4F3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CYP4F3, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CYP4F3 BINDING SITE, desig- 
nated SEQ ID:5739, to the nucleotide sequence of GAM67 
RNA, herein designated GAM RNA, also designated SEQ 
ID:282. 

[10187] Another function of GAM67 is therefore inhibition of Cy- 
tochrome p450, subfamily ivf, polypeptide 3 (leukotriene 
b4 omega hydroxylase) (CYP4F3, Accession 
NP_000887.1), a gene which converts leukotriene B4 into 
the less active 20- hydroxy- leukotriene B4. Accordingly, 
utilities of GAM67 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CYP4F3. 

[10188] The function of CYP4F3 has been established by previous 
studies. Leukotrienes are a group of bioactive compounds 
that play important roles in such processes as inflamma- 
tion. Kikuta et al. (1993) isolated a cDNA for the human 



leukotriene B4 omega- hydroxylase (LTB4H), an enzyme 
which catalyzes the omega- hydroxy I at ion of leukotriene 
B4. Their cDNA encoded a 520- amino acid protein with a 
predicted molecular weight of 59,805 Da. The deduced 
amino acid sequence contains a cysteine in the conserved 
heme- binding domain near the C- terminus, which is a 
characteristic feature of the cytochrome P450 superfamily; 
the protein shares 31 to 44% similarity with CYP4A, CYP4B 
(OMIM Ref. No. 124075), and CYP4C. Kikuta et al. (1993) 
detected transcript from the LTB4H gene in polymor- 
phonuclear leukocytes and leukocytes. 

[10189] 

[10190] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10191] Kikuta, Y.; Kato, M.; Yamashita, Y.; Miyauchi, Y.; Tanaka, 
K.; Kamada, N.; Kusunose, M. : Human leukotriene B4 
omega- hydroxylase (CYP4F3) gene: molecular cloning 
and chromosomal localization. DNA Cell Biol. 17: 221- 
230, 1998. ; and 

[10192] Kikuta, Y.; Kusunose, E.; Endo, K.; Yamamoto, S.; Sogawa, 
K.; Fujii- Kuriyama, Y.; Kusunose, M. : A novel form of cy- 
tochrome P- 450 family 4 in human polymorphonuclear 



leukocytes: cDNA cl. 

[10193] Further studies establishing the function and utilities of 
CYP4F3 are found in John Hopkins OMIM database record 
ID 601270, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. E2f transcrip- 
tion factor 3 (E2F3, Accession NP_001940.1) is another 
GAM67 target gene, herein designated TARGET GENE. 
E2F3 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by E2F3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
E2F3 BINDING SITE, designated SEQ ID:15738, to the nu- 
cleotide sequence of GAM67 RNA, herein designated GAM 
RNA, also designated SEQ ID:282. 

[10194] Another function of GAM67 is therefore inhibition of E2f 
transcription factor 3 (E2F3, Accession NP_001940.1), a 
gene which binds dna and controls cell- cycle progression 
from gl to s phase, and therefore may be associated with 
Hereditary autosomal dominant myoclonus dystonia. Ac- 
cordingly, utilities of GAM67 include diagnosis, prevention 
and treatment of Hereditary autosomal dominant my- 
oclonus dystonia, and of other diseases and clinical con- 



ditions associated with E2F3. 

[10195] The function of E2F3 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.FLJ22031 (Accession NP_079350.1) is another 
GAM67 target gene, herein designated TARGET GENE. 
FLJ22031 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by 
FLJ22031, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ22031 BINDING SITE, designated 
SEQ ID: 19766, to the nucleotide sequence of GAM67 RNA, 
herein designated GAM RNA, also designated SEQ ID:282. 

[10196] Another function of GAM67 is therefore inhibition of 

FLJ22031 (Accession NP_079350.1) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22031. 

[10197] FLJ23168 (Accession NP_079331.2) is another GAM67 tar- 
get gene, herein designated TARGET GENE. FLJ23168 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23168, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23168 BINDING SITE, designated SEQ ID:16056, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 

[10198] Another function of GAM67 is therefore inhibition of 

FLJ23168 (Accession NP_079331.2) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23168. 

[10199] FLJ32065 (Accession NP.694577.1) is another GAM67 tar- 
get gene, herein designated TARGET GENE. FLJ32065 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32065, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32065 BINDING SITE, designated SEQ ID:5508, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 

[10200] Another function of GAM67 is therefore inhibition of 

FLJ32065 (Accession NP.694577.1) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32065. 



[10201] FLJ34766 (Accession NP_848597.1) is another GAM67 tar- 
get gene, herein designated TARGET GENE. FLJ34766 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ34766, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ34766 BINDING SITE, designated SEQ ID:6306, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 

[10202] Another function of GAM67 is therefore inhibition of 

FLJ34766 (Accession NP.848597.1) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ34766. 

[10203] FLJ40201 (Accession NP_689820.1) is another GAM67 tar- 
get gene, herein designated TARGET GENE. FLJ40201 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ40201, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ40201 BINDING SITE, designated SEQ ID:9705, to the 
nucleotide sequence of GAM67 RNA, herein designated 



GAM RNA, also designated SEQ ID:282. 

[10204] Another function of GAM67 is therefore inhibition of 

FLJ40201 (Accession NP_689820.1) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ40201. 

[10205] Frizzled homolog 4 (drosophila) (FZD4, Accession 

NP.036325.2) is another GAM67 target gene, herein des- 
ignated TARGET GENE. FZD4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by FZD4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FZD4 BINDING SITE, designated 
SEQ ID:2889, to the nucleotide sequence of GAM67 RNA, 
herein designated GAM RNA, also designated SEQ ID:282. 

[10206] Another function of GAM67 is therefore inhibition of Friz- 
zled homolog 4 (drosophila) (FZD4, Accession 
NP_036325.2), a gene which may function in cell polarity, 
cell fate specification and cancer; similar to frizzled re- 
ceptor family, has seven transmembrane domains and 
therefore may be associated with Familial exudative vitre- 
oretinopathy. Accordingly, utilities of GAM67 include di- 
agnosis, prevention and treatment of Familial exudative 



vitreoretinopathy., and of other diseases and clinical con- 
ditions associated with FZD4. 
[10207] The function of FZD4 has been established by previous 
studies. Members of the 'frizzled' (FZ) gene family (see 
OMIM Ref. No. 601766) encode 7- transmembrane do- 
main proteins that are receptors for Wnt (see OMIM Ref. 
No. 164975) signaling proteins. By screening a human fe- 
tal lung cDNA library with an FZD4 cDNA fragment iso- 
lated from a human gastric cancer cDNA pool, Kirikoshi et 
al. (1999) obtained a full- length cDNA of FZD4. FZD4 en- 
codes a deduced 537- amino acid protein that has a cys- 
teine- rich domain in the N- terminal extracellular region, 
2 cysteine residues in the second and third extracellular 
loops, 2 N- linked glycosylation extracellular sites, and 
the S/T- X- V motif in the C terminus. Amino acid se- 
quence identity with other FZD proteins ranged from 39 to 
52% in the N terminus to 42 to 69% in the transmembrane 
domains. Northern blot analysis revealed expression of a 
7.7- kb transcript in large amounts in adult heart, skeletal 
muscle, ovary, and fetal kidney, in moderate amounts in 
adult liver, kidney, pancreas, spleen, and fetal lung, and in 
small amounts in placenta, adult lung, prostate, testis, 
colon, fetal brain, and liver. Expression was also strong in 



HeLa cells but not in several cancer cell lines. Familial ex- 
udative vitreoretinopathy (FEVR) is a hereditary ocular dis- 
order characterized by a failure of peripheral retinal vas- 
cularization. Loci associated with FEVR map to llql3- 
q23 (EVR1; 133780), Xpll.4 (EVR2; 305390), and llpl3- 
pl2 (EVR3; 605750). In a large Canadian family of British 
descent, Robitaille et al. (2002) demonstrated linkage to 
llql3- q23 for autosomal dominant FEVR and refined the 
disease locus to a genomic region spanning 1.55 Mb. The 
region contained the FZD4 gene, which they subjected to 
mutation search and identified in affected individuals a 
deletion of 6 nucleotides, 1479- 1484, resulting in dele- 
tion of 2 highly conserved amino acids, met493 and 
trp494. In a second small family they found a deletion of 
2 nucleotides, 1501- 1502, that resulted in aframeshift 
at Ieu501, creating a stop codon at residue 533. Both mu- 
tations were located in exon 2 and altered the seventh 
transmembrane domain and the intracellular carboxy- 
terminal tail, respectively. No mutations in FZD4 were de- 
tected in 3 other small families with FEVR. Robitaille et al. 
(2002) presented data indicating that the changes in FZD4 
in these families with autosomal dominant FEVR repre- 
sented loss of function mutations. 



[10208] 

[10209] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10210] Kirikoshi, H.; Sagara, N.; Koike, J.; Tanaka, K.; Sekihara, H.; 
Hirai, M.; Katoh, M. : Molecular cloning and characteriza- 
tion of human frizzled- 4 on chromosome llql4- q21. 
Biochem. Biophys. Res. Commun. 264: 955- 961, 1999. ; 
and 



[10211] Robitaille, J.; MacDonald, M. L E.; Kaykas, A.; Sheldahl, L 
C; Zeisler, J.; Dube, M.- P.; Zhang, L- H.; Singaraja, R. R.; 
Guernsey, D. L.; Zhang, B.; Siebert, L F.; Hoskin- Mott, 
A.;. 

[10212] Further studies establishing the function and utilities of 
FZD4 are found in John Hopkins OMIM database record ID 
604579, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. Hydroxyacyl-coenzyme a dehydrogenase/ 
3-ketoacyl-coenzyme a thiolase/enoyl-coenzyme a hy- 
dratase (trifunctional protein), alpha subunit (HADHA, Ac- 
cession NP.000173.2) is another CAM67 target gene, 
herein designated TARGET GENE. HADHA BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by HADHA, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HADHA BINDING 
SITE, designated SEQ ID:6337, to the nucleotide sequence 
of GAM67 RNA, herein designated GAM RNA, also desig- 
nated SEQID:282. 

[10213] Another function of GAM67 is therefore inhibition of Hy- 
droxyacyl-coenzyme a dehydrogenase/ 



3-ketoacyl-coenzyme a thiolase/enoyl-coenzyme a hy- 
dratase (trifunctional protein), alpha subunit (HADHA, Ac- 
cession NP_000173.2) .Accordingly, utilities of GAM67 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HADHA. 

[10214] Potassium voltage-gated channel, delayed-rectifier, sub- 
family s, member 2 (KCNS2, Accession XP_043106.1) is 
another GAM67 target gene, herein designated TARGET 
GENE. KCNS2 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
KCNS2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KCNS2 BINDING SITE, designated 
SEQ ID: 16743, to the nucleotide sequence of GAM67 RNA, 
herein designated GAM RNA, also designated SEQ ID:282. 

[10215] Another function of GAM67 is therefore inhibition of 

Potassium voltage-gated channel, delayed-rectifier, sub- 
family s, member 2 (KCNS2, Accession XP_043106.1), a 
gene which mediates the voltage- dependent potassium 
ion permeability of excitable membranes. Accordingly, 
utilities of GAM67 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with KCNS2. 

[10216] The function of KCNS2 has been established by previous 
studies. See KCNS1 (OMIM Ref. No. 602905). By searching 
an expressed sequence tag (EST) database with the pep- 
tide sequence of the silent Kv8.1 alpha subunit, Salinas et 
al. (1997) identified human cDNAs encoding KCNS2, 
which they called Kv9.2. Using these ESTs, the authors 
isolated a mouse Kcns2 cDNA from a brain cDNA library. 
The predicted 477- amino acid Kcns2 protein has all of 
the structural characteristics of an outward rectifier Kv al- 
pha subunit, namely 6 transmembrane domains, a trans- 
membrane region with 5 positively charged amino acids, 
and a conserved pore- forming region. Several putative 
phosphorylation sites are located in the cytoplasmic re- 
gions. Northern blot analysis showed that Kcns2 is ex- 
pressed only in the brain. In situ hybridization detected 
high levels of Kcns2 mRNA in the olfactory bulb, cerebral 
cortex, hippocampal formation, habenula, basolateral 
amygdaloid nuclei, and cerebellum; expression was also 
found in the retina and spinal cord. Salinas et al. (1997) 
demonstrated that Kcns2 does not have potassium chan- 
nel activity by itself but can modulate the activities of the 
Kv2.1 (see OMIM Ref. No. KCNB1; 600397) and Kv2.2 al- 



pha subunits. By fluorescence in situ hybridization and ra- 
diation hybrid mapping, Banfi et al. (1996) mapped an EST 
(GenBank R19352) corresponding to the human KCNS2 
gene (Salinas et al., 1997) to 8q22. 

[10217] 

[10218] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10219] Banfi, S.; Borsani, C; Rossi, E.; Bernard, L; Guffanti, A.; 
Rubboli, F.; Marchitiello, A.; Giglio, S.; Coluccia, E.; Zollo, 
M.; Zuffardi, O.; Ballabio, A. : Identification and mapping 
of human cDNAs homologous to Drosophila mutant genes 
through EST database searching. Nature Genet. 13: 167- 
174, 1996. ; and 

[10220] Salinas, M.; Duprat, F.; Heurteaux, C.; HugnotJ.- P.; Laz- 
dunski, M. : New modulatory alpha subunits for mam- 
malian Shab K(+) channels. J. Biol. Chem. 272: 24371- 
24379, 1997. 

[10221] Further studies establishing the function and utilities of 
KCNS2 are found in John Hopkins OMIM database record 
ID 602906, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.KIAA0182 
(Accession XP_050495.4) is another GAM67 target gene, 



herein designated TARGET GENE. KIAA0182 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0182, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0182 
BINDING SITE, designated SEQ ID:16445, to the nucleotide 
sequence of GAM67 RNA, herein designated GAM RNA, 
also designated SEQ ID:282. 
[10222] Another function of GAM67 is therefore inhibition of 

KIAA0182 (Accession XP.050495.4) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0182. 

[10223] KIAA0298 (Accession XP_084529.6) is another GAM67 
target gene, herein designated TARGET GENE. KIAA0298 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0298, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0298 BINDING SITE, designated SEQ ID:2259, to the 
nucleotide sequence of GAM67 RNA, herein designated 



GAM RNA, also designated SEQ ID:282. 
[10224] Another function of GAM67 is therefore inhibition of 

KIAA0298 (Accession XP.084529.6) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0298. 

[10225] KIAA0368 (Accession XP.036708.6) is another GAM67 
target gene, herein designated TARGET GENE. KIAA0368 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0368, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0368 BINDING SITE, designated SEQ ID: 19247, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 

[10226] Another function of GAM67 is therefore inhibition of 

KIAA0368 (Accession XP_036708.6) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0368. 

HO 227 ] KIAA0514 (Accession NP_055511.1) is another GAM67 
target gene, herein designated TARGET GENE. KIAA0514 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0514, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0514 BINDING SITE, designated SEQ ID: 16457, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 
[10228] Another function of GAM67 is therefore inhibition of 

KIAA0514 (Accession NP_055511.1) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0514. 

[10229] KIAA0774 (Accession XP.166270.1) is another GAM67 
target gene, herein designated TARGET GENE. KIAA0774 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0774, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0774 BINDING SITE, designated SEQ ID: 19740, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 



[10230] Another function of GAM67 is therefore inhibition of 

KIAA0774 (Accession XP_166270.1) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0774. 

[10231] KIAA1359 (Accession XP_116034.2) is another GAM67 
target gene, herein designated TARGET GENE. KIAA1359 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1359, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1359 BINDING SITE, designated SEQ ID:2094, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 

[10232] Another function of GAM67 is therefore inhibition of 

KIAA1359 (Accession XP_116034.2) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1359. 

[10233] KIAA1443 (Accession NP_065885.1) is another GAM67 
target gene, herein designated TARGET GENE. KIAA1443 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA1443, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1443 BINDING SITE, designated SEQ ID:15959, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 
[10234] Another function of GAM67 is therefore inhibition of 

KIAA1443 (Accession NP_065885.1) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1443. 

[10235] KIAA1724 (Accession XP.040280.2) is another GAM67 
target gene, herein designated TARGET GENE. KIAA1724 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1724, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1724 BINDING SITE, designated SEQ ID:5509, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 

[10236] Another function of GAM67 is therefore inhibition of 



KIAA1724 (Accession XP_040280.2) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1724. 

[10237] KIAA1853 (Accession XP_045184.1) is another GAM67 
target gene, herein designated TARGET GENE. KIAA1853 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by KIAA1853, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1853 BINDING SITE, designated SEQ ID: 16006, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 

[10238] Another function of GAM67 is therefore inhibition of 

KIAA1853 (Accession XP_045184.1) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1853. 

no239] KIAA1946 (Accession NP.803237.1) is another GAM67 
target gene, herein designated TARGET GENE. KIAA1946 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1946, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1946 BINDING SITE, designated SEQ ID: 10647, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 
[10240] Another function of GAM67 is therefore inhibition of 

KIAA1946 (Accession NP.803237.1) . Accordingly, utilities 
of GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1946. 

[10241] Karyopherin alpha 3 (importin alpha 4) (KPNA3, Accession 
NP_002258.1) is another GAM67 target gene, herein des- 
ignated TARGET GENE. KPNA3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by KPNA3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KPNA3 BINDING SITE, designated 
SEQ ID: 15262, to the nucleotide sequence of GAM67 RNA, 
herein designated GAM RNA, also designated SEQ ID:282. 

[10242] Another function of GAM67 is therefore inhibition of 

Karyopherin alpha 3 (importin alpha 4) (KPNA3, Accession 



NP_002258.1), a gene which seems to act as a cytosolic 
receptor for both simple and bipartite nls motifs. Accord- 
ingly, utilities of GAM67 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KPNA3. 

[10243] The function of KPNA3 has been established by previous 
studies. The transport of molecules between the nucleus 
and the cytoplasm in eukaryotic cells is mediated by the 
nuclear pore complex (NPC), which consists of 60 to 100 
proteins and is probably 120 million daltons in molecular 
size. Small molecules (up to 70 kD) can pass through the 
nuclear pore by nonselective diffusion; larger molecules 
are transported by an active process. Most nuclear pro- 
teins contain short basic amino acid sequences known as 
nuclear localization signals (NLSs). The import of nuclear 
proteins from cytoplasm to nucleus occurs in 2 steps. 
First, nuclear proteins are recognized by cytoplasmic NLS 
receptors and bind to the cytoplasmic face of the NPC. 
Second, the NLS substrates are transported to the interior 
of the nucleus through the NPC; this step requires ATP 
hydrolysis. In extracts from Xenopus oocytes, Moore and 
Blobel (1992) identified 2 fractions, A and B, that con- 
tribute respectively to the first and second steps of nu- 



clear import. See karyopherin alpha- 1 (KPNA1; 600686) 
and alpha- 2 (KPNA2; 600685). From a human fetal brain 
cDNA library, Takeda et al. (1997) isolated and character- 
ized a novel gene, designated KPNA3, encoding a protein 
highly homologous to certain nuclear transport proteins 
of Xenopus and human. The complete cDNA clone con- 
tained an open reading frame of 1,563 bp encoding 521 
amino acids. The predicted amino acid sequence shows 
48%, 45%, and 48% identity with Xenopus importin, yeast 
SRP1, and human RCH1 (KPNA2), respectively. The simi- 
larities among these proteins suggested that karyopherin 
alpha- 3 may be involved in the nuclear transport system. 
Kohler et al. (1997) isolated a human KPNA3 cDNA. The 
predicted KPNA3 protein contains an N- terminal im- 
portin- beta- binding (IBB) domain, 8 armadillo repeats, 
and a C- terminal acidic region, all of which are charac- 
teristics of importin- alphas. Of the known human im- 
portin- alphas, KPNA3 shares the highest sequence iden- 
tity with KPNA4 (OMIM Ref. No. 602970). Northern blot 
analysis detected a 4.6- kb KPNA3 transcript in all tissues 
tested. However, expression levels varied considerably 
among tissues, with the highest expression in testis and 
colon and the lowest expression in liver, kidney, and pe- 



ripheral blood leukocytes 

[1 0244] 

[10245] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10246] Kohler, M.; Ansieau, S.; Prehn, S.; Leutz, A.; Haller, H.; 

Hartmann, E. : Cloning of two novel human importin- al- 
pha subunits and analysis of the expression pattern of the 
importin- alpha protein family. FEBS Lett. 417: 104- 108, 
1997. ; and 

[10247] Moore, M. S.; Blobel, G. : The two steps of nuclear import, 
targeting to the nuclear envelope and translocation 
through the nuclear pore, require different cytosolic fac- 
tors. Cell 69: 93. 

[10248] Further studies establishing the function and utilities of 
KPNA3 are found in John Hopkins OMIM database record 
ID 601892, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. LOC133418 
(Accession XP_059649.4) is another GAM67 target gene, 
herein designated TARGET GENE. LOC133418 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC133418, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC133418 BINDING SITE, designated SEQ ID:5908, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 
[10249] Another function of GAM67 is therefore inhibition of 

LOC133418 (Accession XP.059649.4) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC133418. 

[10250] LOC149050 (Accession XP_017261.1) is another GAM67 
target gene, herein designated TARGET GENE. LOC149050 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC149050, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149050 BINDING SITE, designated SEQ ID: 13860, to 
the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 

[10251] Another function of GAM67 is therefore inhibition of 

LOC149050 (Accession XP_017261.1) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC149050. 

[10252] LOC196403 (Accession XP.116915.2) is another GAM67 
target gene, herein designated TARGET GENE. LOC196403 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC196403, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196403 BINDING SITE, designated SEQ ID:6306, to 
the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 

[10253] Another function of GAM67 is therefore inhibition of 

LOC196403 (Accession XP.116915.2) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196403. 

[10254] LOC221042 (Accession XP_167669.2) is another GAM67 
target gene, herein designated TARGET GENE. LOC221042 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221042, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC221042 BINDING SITE, designated SEQ ID:9749, to 
the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 
[10255] Another function of GAM67 is therefore inhibition of 

LOC221042 (Accession XP.167669.2) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221042. 

[10256] LOC223075 (Accession XP.167336.2) is another GAM67 
target gene, herein designated TARGET GENE. LOC223075 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC223075, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC223075 BINDING SITE, designated SEQ ID:2240, to 
the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 

[10257] Another function of GAM67 is therefore inhibition of 

LOC223075 (Accession XP_167336.2) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC223075. 

[10258] LOC253842 (Accession XP_173230.1) is another GAM67 
target gene, herein designated TARGET GENE. LOC253842 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC253842, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253842 BINDING SITE, designated SEQ ID:5240, to 
the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 

[10259] Another function of GAM67 is therefore inhibition of 

LOC253842 (Accession XP_173230.1) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC253842. 

[10260] LOC283658 (Accession XP_211150.1) is another GAM67 
target gene, herein designated TARGET GENE. LOC283658 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283658, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC283658 BINDING SITE, designated SEQ ID:16123, to 
the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 
[10261] Another function of GAM67 is therefore inhibition of 

LOC283658 (Accession XP_211150.1) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283658. 

[10262] LOC284355 (Accession XP_209160.1) is another GAM67 
target gene, herein designated TARGET GENE. LOC284355 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284355, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284355 BINDING SITE, designated SEQ ID:13410, to 
the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 

[10263] Another function of GAM67 is therefore inhibition of 

LOC284355 (Accession XP_209160.1) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284355. 



[10264] LOC284678 (Accession XP_209318.1) is another GAM67 
target gene, herein designated TARGET GENE. LOC284678 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284678, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284678 BINDING SITE, designated SEQ ID: 17988, to 
the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 

[10265] Another function of GAM67 is therefore inhibition of 

LOC284678 (Accession XP_209318.1) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284678. 

[10266] LOC284988 (Accession XP_209429.2) is another GAM67 
target gene, herein designated TARGET GENE. LOC284988 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284988, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284988 BINDING SITE, designated SEQ ID:11370, to 



the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 
[10267] Another function of GAM67 is therefore inhibition of 

LOC284988 (Accession XP.209429.2) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284988. 

[10268] LOC286209 (Accession XP_209946.1) is another GAM67 
target gene, herein designated TARGET GENE. LOC286209 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286209, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286209 BINDING SITE, designated SEQ ID: 19868, to 
the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 

[10269] Another function of GAM67 is therefore inhibition of 

LOC286209 (Accession XP_209946.1) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286209. 

[10270] LOC286562 (Accession XP_2 10107.1) is another GAM67 



target gene, herein designated TARGET GENE. LOC286562 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286562, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286562 BINDING SITE, designated SEQ ID:6979, to 
the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 
[10271] Another function of GAM67 is therefore inhibition of 

LOC286562 (Accession XP_210107.1) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286562. 

[10272] LOC339600 (Accession XP_295014.1) is another GAM67 
target gene, herein designated TARGET GENE. LOC339600 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339600, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339600 BINDING SITE, designated SEQ ID:15712, to 
the nucleotide sequence of GAM67 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:282. 
[10273] Another function of GAM67 is therefore inhibition of 

LOC339600 (Accession XP_295014.1) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339600. 

[10274] LOC93097 (Accession XP_049221.1) is another GAM67 
target gene, herein designated TARGET GENE. LOC93097 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC93097, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC93097 BINDING SITE, designated SEQ ID: 1803, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 

[10275] Another function of GAM67 is therefore inhibition of 

LOC93097 (Accession XP_049221.1) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC93097. 

[10276] MGC10715 (Accession NP.077301.4) is another GAM67 
target gene, herein designated TARGET GENE. MGC10715 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC10715, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC10715 BINDING SITE, designated SEQ ID:13051, to 
the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 
[10277] Another function of GAM67 is therefore inhibition of 

MGC10715 (Accession NP.077301.4) . Accordingly, utili- 
ties of GAM67 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10715. 

[10278] Opsin 1 (cone pigments), long-wave-sensitive (color 

blindness, protan) (OPN1LW, Accession XP.301073.1) is 
another GAM67 target gene, herein designated TARGET 
GENE. OPN1LW BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by 
OPN1LW, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of OPN1LW BINDING SITE, designated 
SEQ ID:11329, to the nucleotide sequence of GAM67 RNA, 



herein designated GAM RNA, also designated SEQ ID:282. 

[10279] Another function of GAM67 is therefore inhibition of 
Opsin 1 (cone pigments), long-wave-sensitive (color 
blindness, prolan) (OPN1LW, Accession XP_301073.1) . 
Accordingly, utilities of GAM67 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with OPN1LW. 

[10280] Oxysterol binding protein-like 3 (OSBPL3, Accession 

NP_663164.1) is another GAM67 target gene, herein des- 
ignated TARGET GENE. OSBPL3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL3, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL3 BINDING SITE, designated SEQ ID:1991, to the nu- 
cleotide sequence of GAM67 RNA, herein designated GAM 
RNA, also designated SEQ ID:282. 

[10281] Another function of GAM67 is therefore inhibition of 
Oxysterol binding protein-like 3 (OSBPL3, Accession 
NP_663164.1) . Accordingly, utilities of GAM67 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL3. 



[10282] Oxysterol binding protein-like 3 (OSBPL3, Accession 

NP_663163.1) is another GAM67 target gene, herein des- 
ignated TARGET GENE. OSBPL3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL3, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL3 BINDING SITE, designated SEQ ID:1991, to the nu- 
cleotide sequence of GAM67 RNA, herein designated GAM 
RNA, also designated SEQ ID:282. 

[10283] Another function of GAM67 is therefore inhibition of 
Oxysterol binding protein-like 3 (OSBPL3, Accession 
NP_663163.1) . Accordingly, utilities of GAM67 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL3. 

[10284] protein phosphatase 1, regulatory subunit 10 (PPP1R10, 
Accession NP_002705.2) is another GAM67 target gene, 
herein designated TARGET GENE. PPP1R10 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by PPP1R10, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of PPP1R10 BIND- 
ING SITE, designated SEQ ID:14628, to the nucleotide se- 
quence of GAM67 RNA, herein designated GAM RNA, also 
designated SEQ ID:282. 

[10285] Another function of GAM67 is therefore inhibition of Pro- 
tein phosphatase 1, regulatory subunit 10 (PPP1R10, Ac- 
cession NP_002705.2) . Accordingly, utilities of GAM67 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PPP1R10. 

[10286] Ra b interacting factor (RABIF, Accession NP_002862.2) is 
another GAM67 target gene, herein designated TARGET 
GENE. RABIF BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by RABIF, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RABIF BINDING SITE, designated SEQ ID: 19664, 
to the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 

[10287] Another function of GAM67 is therefore inhibition of Rab 
interacting factor (RABIF, Accession NP_002862.2), a gene 
which is involved in the regulation of intracellular vesicu- 
lar transport. Accordingly, utilities of GAM67 include di- 



agnosis, prevention and treatment of diseases and clinical 
conditions associated with RABIF. 

[10288] The function of RABIF and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.RNPC4 (Accession NP.060577.2) is another 
GAM67 target gene, herein designated TARGET GENE. 
RNPC4 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by RNPC4, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of RNPC4 BINDING SITE, designated SEQ ID: 1626, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 

[10289] Another function of GAM67 is therefore inhibition of 

RNPC4 (Accession NP_060577.2) . Accordingly, utilities of 
GAM67 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RNPC4. 

[10290] sterol regulatory element binding transcription factor 1 
(SREBF1, Accession NP.004167.3) is another GAM67 tar- 
get gene, herein designated TARGET GENE. SREBF1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 



lated region of mRNA encoded by SREBF1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SREBF1 
BINDING SITE, designated SEQ ID:9185, to the nucleotide 
sequence of GAM67 RNA, herein designated GAM RNA, 
also designated SEQ ID:282. 

[10291] Another function of GAM67 is therefore inhibition of 

Sterol regulatory element binding transcription factor 1 
(SREBF1, Accession NP_004167.3), a gene which is a tran- 
scriptional activator that binds to the sterol regulatory el- 
ement 1. Accordingly, utilities of GAM67 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with SREBF1. 

[10292] The function of SREBF1 has been established by previous 
studies. SREBP1 is synthesized as a 125- kD precursor 
that is attached to the nuclear membrane and endoplas- 
mic reticulum (ER). Wang et al. (1994) found that in 
sterol- depleted cells, the membrane- bound precursor is 
cleaved to generate a soluble N- terminal fragment 
(apparent molecular mass, 68 kD) that translocates to the 
nucleus. This fragment, which includes the bHLH- Zip do- 
main, activates transcription of the genes for the LDL re- 



ceptor and HMG- CoA synthase (OMIM Ref. No. 142940). 
Sterols inhibit the cleavage of SREBP1, and the 68- kD nu- 
clear form is rapidly catabolized, thereby reducing tran- 
scription. N- acetyl- leucyl- leucyl- norleucinal (ALLN), an 
inhibitor of neutral cysteine proteases, blocked the break- 
down of the 68- kD form and superinduced sterol- regu- 
lated genes. Sterol- regulated proteolysis of a membrane- 
bound transcription factor is a novel mechanism by which 
transcription can be regulated by membrane lipids 
[10293] Animal model experiments lend further support to the 
function of SREBF1. Shimomura et al. (1998) produced 
transgenic mice that overexpressed nuclear SREBP1C in 
adipose tissue under the control of the adipocyte- specific 
aP2 (OMIM Ref. No. 600434) enhancer/promoter. These 
mice exhibited many of the features of congenital gener- 
alized lipodystrophy (BSCL; 269700). White fat failed to 
differentiate fully, and the size of the white fat deposits 
was markedly decreased. Brown fat was hypertrophic and 
contained fat- laden cells resembling immature white fat. 
Levels of mRNA encoding adipocyte differentiation mark- 
ers, including leptin (OMIM Ref. No. 164160), were re- 
duced, but levels of PREF1 (OMIM Ref. No. 176290) and 
TNF- alpha (OMIM Ref. No. 191160) were increased. 



Marked insulin resistance with 60- fold elevation in 
plasma insulin was observed. Diabetes mellitus with ele- 
vated blood glucose of greater than 300 mg/dl that failed 
to decline when insulin was injected was also seen. The 
transgenic mice had fatty liver from birth and developed 
elevated plasma triglyceride levels later in life. 

[10294] | t j S appreciated that the abovementioned animal model 

for SREBF1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[10295] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10296] Shimomura, I.; Hammer, R. E.; Richardson, J. A.; Ikemoto, 
S.; Bashmakov, Y.; Goldstein, J. L; Brown, M. S. : Insulin 
resistance and diabetes mellitus in transgenic mice ex- 
pressing nuclear SREBP- lc in adipose tissue: model for 
congenital generalized lipodystrophy. Genes Dev. 12: 
3182- 3194, 1998. ; and 

[10297] Wangj x. ; Sato, R.; Brown, M. S.; Hua, X.; Goldstein, J. L. : 
SREBP- 1, a membrane- bound transcription factor re- 
leased by sterol- regulated proteolysis. Cell 77: 53- 62, 
1994. 



[10298] Further studies establishing the function and utilities of 
SREBF1 are found in John Hopkins OMIM database record 
ID 184756, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Synaptopodin 
2 (SYNP02, Accession XP_050219.2) is another GAM67 
target gene, herein designated TARGET GENE. SYNP02 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by SYNP02, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SYNP02 BINDING SITE, designated SEQ ID: 12 148, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 

[10299] Another function of GAM67 is therefore inhibition of 

Synaptopodin 2 (SYNP02, Accession XP_050219.2) . Ac- 
cordingly, utilities of GAM67 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SYNP02. 

[10300] Synaptotagmin xi (SYT11, Accession NP.689493.2) is an- 
other GAM67 target gene, herein designated TARGET 
GENE. SYT11 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by SYT11, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SYT11 BINDING SITE, designated SEQID:2632, 
to the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 

[10301] Another function of GAM67 is therefore inhibition of 

Synaptotagmin xi (SYT11, Accession NP.689493.2) . Ac- 
cordingly, utilities of GAM67 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SYT11. 

[10302] -r a f4 rna polymerase ii, tata box binding protein 
(tbp)-associated factor, 135kda (TAF4, Accession 
NP_003176.1) is another GAM 6 7 target gene, herein des- 
ignated TARGET GENE. TAF4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by TAF4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TAF4 BINDING SITE, designated 
SEQ ID:9232, to the nucleotide sequence of GAM67 RNA, 
herein designated GAM RNA, also designated SEQ ID:282. 

[10303] Another function of GAM67 is therefore inhibition of Taf4 



rna polymerase ii, tata box binding protein 
(tbp)-associated factor, 135kda (TAF4, Accession 
NP_003176.1), a gene which plays a central role in medi- 
ating promoter responses to various activators and re- 
pressors. Accordingly, utilities of GAM67 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with TAF4. 
[10304] The function of TAF4 has been established by previous 
studies. Transcription factor TFIID is a multiprotein com- 
plex composed of the TATA box- binding protein (TBP; 
600075) and multiple TBP- associated factors (TAFs; 
OMIM Ref. No. 313650). Tanese et al. (1996) cloned cD- 
NAs encoding 2 subunits of the human TFIID complex: 
TAFII130 (also symbolized TAF2C1) and TAFII100 (TAF2D; 
601787). The longest partial cDNA representing human 
TAFII130 encodes the predicted C- terminal 947 amino 
acids of the protein and 1.4 kb of 3- prime untranslated 
sequence; this cDNA appeared to be missing approxi- 
mately 100 N- terminal amino acids of TAFII130. Tanese 
et al. (1996) showed that recombinant TAFII100 and 
TAFII130 associated with endogenous TAFs and TBP to 
form a TFIID complex in transfected 293 cells. Their ex- 
periments also suggested a role for TAFII130 as a direct 



coactivator target for Spl (OMIM Ref. No. 189906). See 
also TAF2C2 (OMIM Ref. No. 601689). By biochemical pu- 
rification and genomic screening, Mengus et al. (1997) 
obtained a full- length cDNA encoding TAF2C1. Sequence 
analysis predicted that the 1,083- amino acid protein 
contains a C- terminal domain and a central region highly 
homologous to those of TAF2C2. TAF2C1 expression was 
found to enhance transactivation by the class II nuclear 
receptors RAR (see OMIM Ref. No. 180240), THRA (see 
OMIM Ref. No. 190120), and VDR (OMIM Ref. No. 601769) 
through activation function- 2 in the C- terminal ligand- 
binding domain. 

[10305] 

[10306] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10307] Mengus, C; May, M.; Carre, L; Chambon, P.; Davidson, I. : 
Human TAF(II)135 potentiates transcriptional activation by 
the AF- 2s of the retinoic acid, vitamin D3, and thyroid 
hormone receptors in mammalian cells. Genes Dev. 11: 
1381- 1395, 1997. ; and 

[10308] Tanese, N.; Saluja, D.; Vassallo, M. F.; Chen, J.- L; Admon, 
A. : Molecular cloning and analysis of two subunits of the 



human TFIID complex: hTAFII130 and hTAFIIlOO. Proc. 
Nat. Acad. S. 

[10309] Further studies establishing the function and utilities of 
TAF4 are found in John Hopkins OMIM database record ID 
601796, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Transmembrane 4 
superfamily member 2 (TM4SF2, Accession NP_004606.2) 
is another GAM67 target gene, herein designated TARGET 
GENE. TM4SF2 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
TM4SF2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TM4SF2 BINDING SITE, designated 
SEQ ID: 1003, to the nucleotide sequence of GAM67 RNA, 
herein designated GAM RNA, also designated SEQ ID:282. 

[10310] Another function of GAM67 is therefore inhibition of 

Transmembrane 4 superfamily member 2 (TM4SF2, Ac- 
cession NP_004606.2) . Accordingly, utilities of GAM67 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TM4SF2. 

[10311] ubiquitin-conjugating enzyme e2, jl (ubc6 homolog, 

yeast) (UBE2J1, Accession NP_057105.1) is another GAM67 



target gene, herein designated TARGET GENE. UBE2J1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by UBE2J1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of UBE2J1 BINDING SITE, designated 
SEQ ID:4859, to the nucleotide sequence of GAM67 RNA, 
herein designated GAM RNA, also designated SEQ ID:282. 
[10312] Another function of GAM67 is therefore inhibition of 
Ubiquitin-conjugating enzyme e2, jl (ubc6 homolog, 
yeast) (UBE2J1, Accession NP.057105.1) . Accordingly, 
utilities of GAM67 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with UBE2J1. 

[10313] UPF3B (Accession NP_075386.1) is another GAM67 target 
gene, herein designated TARGET GENE. UPF3B BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of multiple transcripts of mRNA encoded by UPF3B, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of UPF3B BINDING SITE, designated SEQ ID:4390, 



to the nucleotide sequence of GAM67 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:282. 

[10314] Another function of GAM67 is therefore inhibition of 

UPF3B (Accession NP.075386.1), a gene which facilitates 
the export of spliced mRNAs and may function as a posi- 
tive regulator for mannosylphosphate transferase. Ac- 
cordingly, utilities of GAM67 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with UPF3B. 

[10315] The function of UPF3B has been established by previous 
studies. Lykke- Andersen et al. (2000) found that UPF2, 
UPF3A, and UPF3B were complexed with UPF1 (RENT1; 
601430) while in HeLa cell extracts. In intact cells, UPF3A 
and UPF3B were found to be nucleocytoplasmic shuttling 
proteins, while UPF2 was perinuclear, and UPF1 was cyto- 
plasmic. UPF3A and UPF3B associated selectively with 
spliced beta- globin (OMIM Ref. No. 141900) mRNA in 
vivo, and tethering of any UPF protein to the 3- prime un- 
translated region of beta- globin mRNA elicited NMD. 
These data suggested that assembly of a dynamic human 
UPF complex initiates in the nucleus at mRNA exon- exon 
junctions and triggers NMD in the cytoplasm when recog- 
nized downstream of a translation termination site. By im- 



munoprecipitation and immunoblot analyses of nucleo- 
plasms fractions, Kim et al. (2001) showed that UPF3A 
and UPF3B are associated in an RNase- resistant manner 
with Y14 (RBM8A; 605313), as well as with the mRNA ex- 
port factors ALY (OMIM Ref. No. 604171) and TAP (NXF1; 
602647), in mRNA- protein complexes. UPF3 proteins ap- 
peared to bind immediately upstream of exon- exon 
junctions. Kim et al. (2001) concluded that UPF3 proteins 
facilitate the export of spliced mRNAs by recruiting mRNA 
export proteins. They proposed that UPF3 functions in 
NMD and travels with the mRNA to the cytoplasm, where a 
leading translating ribosome displaces the UPF3- Y14 
complexes from the mRNA. 

[10316] 

[10317] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10318] Lykke- Andersen, J.; Shu, M.- D.; SteitzJ. A. : Human Upf 
proteins target an mRNA for nonsense- mediated decay 
when bound downstream of a termination codon. Cell 
103: 1121- 1131, 2000. ; and 

[10319] Kim, V. N.; Kataoka, N.; Dreyfuss, G. : Role of the non- 
sense- mediated decay factor hUpf3 in the splicing- de- 



pendent exon- exon junction complex. Science 293: 
1832- 1836, 2001. 

[10320] Further studies establishing the function and utilities of 
UPF3B are found in John Hopkins OMIM database record 
ID 300298, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. UPF3B 
(Accession NP_542199.1) is another GAM67 target gene, 
herein designated TARGET GENE. UPF3B BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by UPF3B, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
UPF3B BINDING SITE, designated SEQ ID:4390, to the nu- 
cleotide sequence of GAM67 RNA, herein designated GAM 
RNA, also designated SEQ ID:282. 

[10321] Another function of GAM67 is therefore inhibition of 

UPF3B (Accession NP.542199.1), a gene which facilitates 
the export of spliced mRNAs and may function as a posi- 
tive regulator for mannosylphosphate transferase. Ac- 
cordingly, utilities of GAM67 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with UPF3B. 



[10322] The function of UPF3B has been established by previous 
studies. Lykke- Andersen et al. (2000) found that UPF2, 
UPF3A, and UPF3B were complexed with UPF1 (RENT1; 
601430) while in HeLa cell extracts. In intact cells, UPF3A 
and UPF3B were found to be nucleocytoplasmic shuttling 
proteins, while UPF2 was perinuclear, and UPF1 was cyto- 
plasmic. UPF3A and UPF3B associated selectively with 
spliced beta- globin (OMIM Ref. No. 141900) mRNA in 
vivo, and tethering of any UPF protein to the 3- prime un- 
translated region of beta- globin mRNA elicited NMD. 
These data suggested that assembly of a dynamic human 
UPF complex initiates in the nucleus at mRNA exon- exon 
junctions and triggers NMD in the cytoplasm when recog- 
nized downstream of a translation termination site. By im- 
munoprecipitation and immunoblot analyses of nucleo- 
plasms fractions, Kim et al. (2001) showed that UPF3A 
and UPF3B are associated in an RNase- resistant manner 
with Y14 (RBM8A; 605313), as well as with the mRNA ex- 
port factors ALY (OMIM Ref. No. 604171) and TAP (NXF1; 
602647), in mRNA- protein complexes. UPF3 proteins ap- 
peared to bind immediately upstream of exon- exon 
junctions. Kim et al. (2001) concluded that UPF3 proteins 
facilitate the export of spliced mRNAs by recruiting mRNA 



export proteins. They proposed that UPF3 functions in 
NMD and travels with the mRNA to the cytoplasm, where a 
leading translating ribosome displaces the UPF3- Y14 
complexes from the mRNA. 

[10323] 

[10324] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10325] Lykke- Andersen, J.; Shu, M.- D.; SteitzJ. A. : Human Upf 
proteins target an mRNA for nonsense- mediated decay 
when bound downstream of a termination codon. Cell 
103: 1121- 1131, 2000. ; and 

[10326] Kim, V. N.; Kataoka, N.; Dreyfuss, C. : Role of the non- 
sense- mediated decay factor hUpf3 in the splicing- de- 
pendent exon- exon junction complex. Science 293: 
1832- 1836, 2001. 

[10327] Further studies establishing the function and utilities of 
UPF3B are found in John Hopkins OMIM database record 
ID 300298, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Zinc finger 
protein 323 (ZNF323, Accession NP_112161.2) is another 
GAM67 target gene, herein designated TARGET GENE. 
ZNF323 BINDING SITE is a target binding site found in the 



3 X untranslated region of mRN A encoded by ZNF323, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ZNF323 BINDING SITE, designated SEQID:12107, to the 
nucleotide sequence of GAM67 RNA, herein designated 
GAM RNA, also designated SEQ ID:282. 
[10328] Another function of GAM67 is therefore inhibition of Zinc 
finger protein 323 (ZNF323, Accession NP.112161.2) . 
Accordingly, utilities of GAM67 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF323. 

[10329] 

[10330] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 68 
(GAM68), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[10331] GAM68 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM68 was detected is described hereinabove 
with reference to Figs. 8-15. 



[10332] GAM68 gene, herein designated GAM GENE, and GAM68 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[10333] GAM68 gene encodes a GAM68 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM68 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM68 precursor RNA is designated SEQ ID: 128, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10334] CAM68 precursor RNA folds onto itself, forming GAM68 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[10335] GAM68 precursor RNA folds onto itself, forming GAM68 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 



structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[10336] Nucleotide sequence of GAM68 precursor RNA, desig- 
nated SEQ-ID: 128, and a schematic representation of a 
predicted secondary folding of GAM68 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[10337] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM68 folded precursor RNA into GAM68 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM68 RNA is designated SEQ 
ID:251, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 



[10338] GAM68 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM68 target 
RNA, herein designated GAM TARGET RNA. GAM68 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[10339] GAM68 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM68 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM68 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM68 RNA may have a different number of target 
binding sites in untranslated regions of a GAM68 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 



example only these target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10340] The complementary binding of GAM68 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM68 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM68 target RNA into GAM68 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[10341] | t j S appreciated that GAM68 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM68 target genes. The mRNA of each one of this plu- 
rality of GAM68 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM68 RNA, 
herein designated GAM RNA, and which when bound by 
GAM68 RNA causes inhibition of translation of respective 
one or more GAM68 target proteins. 

[10342] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM68 gene, herein designated GAM GENE, on one or 



more GAM68 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[10343] it is appreciated that specific functions and accordingly 
utilities of GAM68 correlate with, and may be deduced 
from, the identity of the target genes which GAM68 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[10344] 
[1 0345] 

n0346] Cadherin 13, h-cadherin (heart) (CDH13, Accession 

NM_001257.2) is a GAM68 target gene, herein designated 
TARGET GENE. CDH13 BINDING SITE is a target binding 



site found in the 3 X untranslated region of mRNA encoded 
by CDH13, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CDH13 BINDING SITE, designated 
SEQ ID:8595, to the nucleotide sequence of GAM68 RNA, 
herein designated GAM RNA, also designated SEQ ID:251. 

[10347] a function of GAM68 is therefore inhibition of Cadherin 

13, h-cadherin (heart) (CDH13, Accession NM.001257.2) . 
Accordingly, utilities of GAM68 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CDH13. 

[10348] Dnaj (hsp40) homolog, subfamily c, member 5 (DNAJC5, 
Accession XM.028966.6) is another GAM68 target gene, 
herein designated TARGET GENE. DNAJC5 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by DNAJC5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DNAJC5 BINDING 
SITE, designated SEQ ID:15877, to the nucleotide se- 
quence of GAM68 RNA, herein designated GAM RNA, also 
designated SEQ ID:251. 



[10349] Another function of GAM68 is therefore inhibition of Dnaj 
(hsp40) homolog, subfamily c, member 5 (DNAJC5, Acces- 
sion XM_028966.6) . Accordingly, utilities of GAM68 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with DNAJC5. 

[10350] FENS-1 (Accession ) is another GAM68 target gene, herein 
designated TARGET GENE. FENS-1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by FENS-1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of FENS-1 BINDING SITE, desig- 
nated SEQ ID:6852, to the nucleotide sequence of GAM68 
RNA, herein designated GAM RNA, also designated SEQ 
ID:251. 

[10351] Another function of GAM68 is therefore inhibition of 

FENS-1 (Accession ) . Accordingly, utilities of GAM68 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FENS-1. 

[10352] Glucocorticoid receptor dna binding factor 1 (GRLF1, Ac- 
cession NM_024342.1) is another GAM68 target gene, 
herein designated TARGET GENE. GRLF1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 



multiple transcripts of mRNA encoded by GRLF1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GRLF1 BINDING SITE, designated SEQ ID:486, to the nu- 
cleotide sequence of GAM68 RNA, herein designated GAM 
RNA, also designated SEQ ID:251. 

[10353] Another function of GAM68 is therefore inhibition of Glu- 
cocorticoid receptor dna binding factor 1 (GRLF1, Acces- 
sion NM_024342.1), a gene which inhibits transcription of 
the glucocorticoid receptor gene. Accordingly, utilities of 
GAM68 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GRLF1. 

[10354] The function of GRLF1 has been established by previous 
studies. Using polyclonal antibodies against purified 
GRLF1, LeClerc et al. (1991) isolated a partial GRLF1 cDNA 
encoding a deduced 835- amino acid protein. The protein 
contains 3 possible zinc finger structures and a leucine 
zipper motif that contains 1 cysteine. Western blot analy- 
sis detected expression of a 94- kD GRLF1 protein. By se- 
quence comparisons with rat pl90A, database searching, 
and RT- PCR analysis, Tikoo et al. (2000) obtained a full- 
length cDNA sequence encoding GRLF1, the human ho- 



molog of pl90A. The deduced 1,514- amino acid protein 
is 97% identical to the rat sequence. The first 1,287 
residues, including the GTPase and middle domains, are 
encoded by the 3.7- kb exon 1, similar to the structure 
observed in pl90B (ARHGAP5; 602680). 

[10355] 

[10356] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10357] LeClerc, S.; Palaniswami, R.; Xie, B.; Govdan, M. V. : Molec- 
ular cloning and characterization of a factor that binds the 
human glucocorticoid receptor gene and represses its ex- 
pression. J. Biol. Chem. 266: 17333- 17340, 1991. ; and 

[10358] jikoo, A.; Czekay, S.; Viars, C.; White, S.; Heath, J. K.; Ar- 
den, K.; Maruta, H. : pl90- A, a human tumor suppressor 
gene, maps to the chromosomal region 19ql3.3 that is 
reportedly delet. 

[10359] Further studies establishing the function and utilities of 
GRLF1 are found in John Hopkins OMIM database record 
ID 605277, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. SORCS2 
(Accession NM_020777.1) is another GAM68 target gene, 
herein designated TARGET GENE. SORCS2 BINDING SITE is 



a target binding site found in the 3 X untranslated region 
of mRNA encoded by SORCS2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SORCS2 BINDING 
SITE, designated SEQ ID:7018, to the nucleotide sequence 
of GAM68 RNA, herein designated GAM RNA, also desig- 
nated SEQID:251. 
[10360] Another function of GAM68 is therefore inhibition of 

SORCS2 (Accession NM_020777.1) . Accordingly, utilities 
of GAM68 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SORCS2. 

[10361] 

[10362] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 69 
(GAM69), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[10363] GAM69 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM69 was detected is described hereinabove 
with reference to Figs. 8-15. 



[10364] GAM69 gene, herein designated GAM GENE, and GAM69 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[10365] GAM69 gene encodes a GAM69 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM69 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM69 precursor RNA is designated SEQ ID:96, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[10366] GAM69 precursor RNA folds onto itself, forming GAM69 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[10367] GAM69 precursor RNA folds onto itself, forming GAM69 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 



structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[10368] Nucleotide sequence of GAM69 precursor RNA, desig- 
nated SEQ-ID: 96, and a schematic representation of a 
predicted secondary folding of GAM69 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[10369] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM69 folded precursor RNA into GAM69 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: B) 
nucleotide sequence of GAM69 RNA is designated SEQ 
ID:258, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 



[10370] GAM69 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM69 target 
RNA, herein designated GAM TARGET RNA. GAM69 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[10371] GAM69 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM69 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM69 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM69 RNA may have a different number of target 
binding sites in untranslated regions of a GAM69 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 



example only these target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10372] The complementary binding of GAM69 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM69 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM69 target RNA into GAM69 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[10373] it is appreciated that GAM69 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM69 target genes. The mRNA of each one of this plu- 
rality of GAM69 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM69 RNA, 
herein designated GAM RNA, and which when bound by 
GAM69 RNA causes inhibition of translation of respective 
one or more GAM69 target proteins. 

[10374] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM69 gene, herein designated GAM GENE, on one or 



more GAM69 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[10375] it is appreciated that specific functions and accordingly 
utilities of GAM69 correlate with, and may be deduced 
from, the identity of the target genes which GAM69 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[10376] 
[1 0377] 

[10378] Atp-binding cassette, sub-family b (mdr/tap), member 5 
(ABCB5, Accession XP.291215.1) is a GAM69 target gene, 
herein designated TARGET GENE. ABCB5 BINDING SITE is a 



target binding site found in the 3 X untranslated region of 
mRNA encoded by ABCB5, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ABCB5 BINDING SITE, 
designated SEQ ID: 12 174, to the nucleotide sequence of 
GAM69 RNA, herein designated GAM RNA, also designated 
SEQID:258. 

[10379] A function of GAM69 is therefore inhibition of Atp- 
binding cassette, sub-family b (mdr/tap), member 5 
(ABCB5, Accession XP.291215.1) . Accordingly, utilities of 
GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ABCB5. 

[10380] Adenylate cyclase 5 (ADCY5, Accession XP.171048.2) is 
another GAM69 target gene, herein designated TARGET 
GENE. ADCY5 BINDING SITE is a target binding site found 
in the 5^ untranslated region of mRNA encoded by 
ADCY5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ADCY5 BINDING SITE, designated 
SEQ ID: 17269, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 



[10381] Another function of GAM69 is therefore inhibition of 
Adenylate cyclase 5 (ADCY5, Accession XP.171048.2) . 
Accordingly, utilities of GAM69 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ADCY5. 

[10382] Adenylate cyclase 8 (brain) (ADCY8, Accession 

NP_001106.1) is another GAM69 target gene, herein des- 
ignated TARGET GENE. ADCY8 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by ADCY8, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ADCY8 BINDING SITE, designated 
SEQ ID: 16440, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10383] Another function of GAM69 is therefore inhibition of 
Adenylate cyclase 8 (brain) (ADCY8, Accession 
NP_001106.1), a gene which this a membrane- bound, 
ca(2+)- inhibitable adenylyl cyclase. Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ADCY8. 

[10384] The function of ADCY8 has been established by previous 
studies. Adenylyl cyclase (EC 4.6.1.1) catalyzes the trans- 



formation of ATP into cyclic AMP. The enzymatic activity is 
under the control of several hormones, and different 
polypeptides participate in the transduction of the signal 
from the receptor to the catalytic moiety. Stimulatory or 
inhibitory receptors (Rs and Ri) interact with G proteins 
(Gs and Gi) that exhibit GTPase activity and they modulate 
the activity of the catalytic subunit of the adenylyl cyclase. 
Parma et al. (1991) cloned a cDNA corresponding to hu- 
man brain adenylyl cyclase, symbolized by them as 
HBAC1. By in situ hybridization to metaphase chromoso- 
mal spreads using the human brain cDNA probe, Stengel 
et al. (1992) showed that the gene is located on 8q24.2. A 
highly homologous gene, ADCY2 (OMIM Ref. No. 103071), 
was assigned to 5pl5.3 by the same method. 

[10385] 

[10386] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10387] Parma, J.; Stengel, D.; Gannage, M.- H.; Poyard, M.; 
Barouki, R.; HanouneJ. : Sequence of a human brain 
adenylyl cyclase partial cDNA: evidence for a consensus 
cyclase domain. Biochem. Biophys. Res. Commun. 179: 
455- 462, 1991. ; and 



[10388] Stengel, D.; Parma, J.; Gannage, M.- H.; Roeckel, N.; Mat- 
tel, M.- C; Barouki, R.; Hanoune, J. : Different chromoso- 
mal localization of two adenylyl cyclase genes expressed 
in human brain. 

[10389] Further studies establishing the function and utilities of 
ADCY8 are found in John Hopkins OMIM database record 
ID 103070, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Adducin 2 
(beta) (ADD2, Accession NP_059522.1) is another GAM69 
target gene, herein designated TARGET GENE. ADD2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by ADD2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ADD2 BINDING SITE, designated SEQ 
ID: 12249, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10390] Another function of GAM69 is therefore inhibition of Ad- 
ducin 2 (beta) (ADD2, Accession NP_059522.1), a gene 
which membrane- cytoskeleton- protein that promotes 
the assembly of the spectrin- actin network. Accordingly, 
utilities of GAM69 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with ADD2. 

[10391] The function of ADD2 has been established by previous 

studies. See alpha- adducin (ADD1; 102680). Adducin is a 
heterodimeric calmodulin (OMIM Ref. No. 114180)- bind- 
ing protein of the cell- membrane skeleton, which is 
thought to play a role in assembly of the spectrin- actin 
lattice that underlies the plasma membrane (see OMIM 
Ref. No. also 182860 and 102560). Missense mutations in 
both the alpha- and beta- adducin genes that alter amino 
acids that are normally phosphorylated have been associ- 
ated with the regulation of blood pressure in the Milan 
hypertensive strain (MHS) of rats (Bianchi et al., 1994). 
Muro et al. (2000) showed that in Add2 - /- mice, tar- 
geted disruption of the beta- adducin gene resulted in an 
80% decrease of alpha- adducin and a 4- fold upregula- 
tion of gamma- adducin in erythrocytes. Elliptocytes, 
ovalocytes, and occasionally spherocytes were found in 
the blood smears of - /- mice. Mild hematologic findings 
were thought to be related to the amount of adducin re- 
maining in the mutant animals (presumably alpha- 
gamma adducin). 

[10392] 



[10393] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10394] Bianchi, C; Tripodi, C; Casari, C; Salardi, S.; Barber, B. R.; 
Garcia, R.; Leoni, P.; Torielli, L; Cusi, D.; Ferrandi, M.; 
Pinna, L. A.; Baralle, F. E.; Ferrari, P. : Two point mutations 
within the adducin genes are involved in blood pressure 
variation. Proc. Nat. Acad. Sci. 91: 3999- 4003, 1994. ; 
and 

[10395] Muro, A. F.; Marro, M. L; Gajovic, S.; Porro, F.; Luzzatto, 
L; Baralle, F. E. : Mild spherocytic hereditary elliptocytosis 
and altered levels of alpha- and gamma- adducins in 
beta- adduc. 

[10396] Further studies establishing the function and utilities of 

ADD2 are found in John Hopkins OMIM database record ID 
102681, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Adducin 2 (beta) 
(ADD2, Accession NP_059520.1) is another GAM69 target 
gene, herein designated TARGET GENE. ADD2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by ADD2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of ADD2 BINDING SITE, designated SEQ ID: 12249, 
to the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 
[10397] Another function of GAM69 is therefore inhibition of Ad- 
ducin 2 (beta) (ADD2, Accession NP_059520.1), a gene 
which membrane- cytoskeleton- protein that promotes 
the assembly of the spectrin- actin network. Accordingly, 
utilities of GAM69 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ADD2. 

[10398] The function of ADD2 has been established by previous 

studies. See alpha- adducin (ADD1; 102680). Adducin is a 
heterodimeric calmodulin (OMIM Ref. No. 114180)- bind- 
ing protein of the cell- membrane skeleton, which is 
thought to play a role in assembly of the spectrin- actin 
lattice that underlies the plasma membrane (see OMIM 
Ref. No. also 182860 and 102560). Missense mutations in 
both the alpha- and beta- adducin genes that alter amino 
acids that are normally phosphorylated have been associ- 
ated with the regulation of blood pressure in the Milan 
hypertensive strain (MHS) of rats (Bianchi et al., 1994). 
Muro et al. (2000) showed that in Add2 - /- mice, tar- 



geted disruption of the beta- adducin gene resulted in an 
80% decrease of alpha- adducin and a 4- fold upregula- 
tion of gamma- adducin in erythrocytes. Elliptocytes, 
ovalocytes, and occasionally spherocytes were found in 
the blood smears of - /- mice. Mild hematologic findings 
were thought to be related to the amount of adducin re- 
maining in the mutant animals (presumably alpha- 
gamma adducin). 

[10399] 

[10400] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

no40 1 ] Bianchi, C; Tripodi, C; Casari, C; Salardi, S.; Barber, B. R.; 
Garcia, R.; Leoni, P.; Torielli, L; Cusi, D.; Ferrandi, M.; 
Pinna, L. A.; Baralle, F. E.; Ferrari, P. : Two point mutations 
within the adducin genes are involved in blood pressure 
variation. Proc. Nat. Acad. Sci. 91: 3999- 4003, 1994. ; 
and 

[10402] Muro, A. F.; Marro, M. L; Cajovic, S.; Porro, F.; Luzzatto, 
L; Baralle, F. E. : Mild spherocytic hereditary elliptocytosis 
and altered levels of alpha- and gamma- adducins in 
beta- adduc. 

[10403] Further studies establishing the function and utilities of 



ADD2 are found in John Hopkins OMIM database record ID 
102681, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Adducin 2 (beta) 
(ADD2, Accession NP_001608.1) is another GAM69 target 
gene, herein designated TARGET GENE. ADD2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by ADD2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ADD2 BINDING SITE, designated SEQ ID: 12249, 
to the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 
[10404] Another function of GAM69 is therefore inhibition of Ad- 
ducin 2 (beta) (ADD2, Accession NP_001608.1), a gene 
which membrane- cytoskeleton- protein that promotes 
the assembly of the spectrin- actin network. Accordingly, 
utilities of GAM69 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ADD2. 

[10405] The function of ADD2 has been established by previous 

studies. See alpha- adducin (ADD1; 102680). Adducin is a 
heterodimeric calmodulin (OMIM Ref. No. 114180)- bind- 



ing protein of the cell- membrane skeleton, which is 
thought to play a role in assembly of the spectrin- actin 
lattice that underlies the plasma membrane (see OMIM 
Ref. No. also 182860 and 102560). Missense mutations in 
both the alpha- and beta- adducin genes that alter amino 
acids that are normally phosphorylated have been associ- 
ated with the regulation of blood pressure in the Milan 
hypertensive strain (MHS) of rats (Bianchi et al., 1994). 
Muro et al. (2000) showed that in Add2 - /- mice, tar- 
geted disruption of the beta- adducin gene resulted in an 
80% decrease of alpha- adducin and a 4- fold upregula- 
tion of gamma- adducin in erythrocytes. Elliptocytes, 
ovalocytes, and occasionally spherocytes were found in 
the blood smears of - /- mice. Mild hematologic findings 
were thought to be related to the amount of adducin re- 
maining in the mutant animals (presumably alpha- 
gamma adducin). 

[10406] 

[10407] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10408] Bianchi, C; Tripodi, C; Casari, C; Salardi, S.; Barber, B. R.; 
Garcia, R.; Leoni, P.; Torielli, L; Cusi, D.; Ferrandi, M.; 



Pinna, L. A.; Baralle, F. E.; Ferrari, P. : Two point mutations 
within the adducin genes are involved in blood pressure 
variation. Proc. Nat. Acad. Sci. 91: 3999- 4003, 1994. ; 
and 

[10409] Muro, A. F.; Marro, M. L; Gajovic, S.; Porro, F.; Luzzatto, 
L; Baralle, F. E. : Mild spherocytic hereditary elliptocytosis 
and altered levels of alpha- and gamma- adducins in 
beta- adduc. 

[10410] Further studies establishing the function and utilities of 

ADD2 are found in John Hopkins OMIM database record ID 
102681, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Adducin 2 (beta) 
(ADD2, Accession NP_059517.1) is another CAM69 target 
gene, herein designated TARGET GENE. ADD2 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of multiple transcripts of mRNA encoded by ADD2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ADD2 BINDING SITE, designated SEQ ID: 12249, 
to the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10411] Another function of GAM69 is therefore inhibition of Ad- 



ducin 2 (beta) (ADD2, Accession NP_059517.1), a gene 
which membrane- cytoskeleton- protein that promotes 
the assembly of the spectrin- actin network. Accordingly, 
utilities of GAM69 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ADD2. 

[10412] The function of ADD2 has been established by previous 

studies. See alpha- adducin (ADD1; 102680). Adducin is a 
heterodimeric calmodulin (OMIM Ref. No. 114180)- bind- 
ing protein of the cell- membrane skeleton, which is 
thought to play a role in assembly of the spectrin- actin 
lattice that underlies the plasma membrane (see OMIM 
Ref. No. also 182860 and 102560). Missense mutations in 
both the alpha- and beta- adducin genes that alter amino 
acids that are normally phosphorylated have been associ- 
ated with the regulation of blood pressure in the Milan 
hypertensive strain (MHS) of rats (Bianchi et al., 1994). 
Muro et al. (2000) showed that in Add2 - /- mice, tar- 
geted disruption of the beta- adducin gene resulted in an 
80% decrease of alpha- adducin and a 4- fold upregula- 
tion of gamma- adducin in erythrocytes. Elliptocytes, 
ovalocytes, and occasionally spherocytes were found in 
the blood smears of - /- mice. Mild hematologic findings 



were thought to be related to the amount of adducin re- 
maining in the mutant animals (presumably alpha- 
gamma adducin). 

[10413] 

[10414] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10415] Bianchi, C; Tripodi, C; Casari, C; Salardi, S.; Barber, B. R.; 
Garcia, R.; Leoni, P.; Torielli, L; Cusi, D.; Ferrandi, M.; 
Pinna, L. A.; Baralle, F. E.; Ferrari, P. : Two point mutations 
within the adducin genes are involved in blood pressure 
variation. Proc. Nat. Acad. Sci. 91: 3999- 4003, 1994. ; 
and 

[10416] Muro, A. F.; Marro, M. L; Cajovic, S.; Porro, F.; Luzzatto, 
L; Baralle, F. E. : Mild spherocytic hereditary elliptocytosis 
and altered levels of alpha- and gamma- adducins in 
beta- adduc. 

[10417] Further studies establishing the function and utilities of 

ADD2 are found in John Hopkins OMIM database record ID 
102681, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Adducin 2 (beta) 
(ADD2, Accession NP_059519.1) is another GAM69 target 
gene, herein designated TARGET GENE. ADD2 BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by ADD2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ADD2 BINDING SITE, designated SEQ ID: 12249, 
to the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 
[10418] Another function of GAM69 is therefore inhibition of Ad- 
ducin 2 (beta) (ADD2, Accession NP_059519.1), a gene 
which membrane- cytoskeleton- protein that promotes 
the assembly of the spectrin- actin network. Accordingly, 
utilities of GAM69 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ADD2. 

[10419] The function of ADD2 has been established by previous 

studies. See alpha- adducin (ADD1; 102680). Adducin is a 
heterodimeric calmodulin (OMIM Ref. No. 114180)- bind- 
ing protein of the cell- membrane skeleton, which is 
thought to play a role in assembly of the spectrin- actin 
lattice that underlies the plasma membrane (see OMIM 
Ref. No. also 182860 and 102560). Missense mutations in 
both the alpha- and beta- adducin genes that alter amino 



acids that are normally phosphorylated have been associ- 
ated with the regulation of blood pressure in the Milan 
hypertensive strain (MHS) of rats (Bianchi et al., 1994). 
Muro et al. (2000) showed that in Add2 - /- mice, tar- 
geted disruption of the beta- adducin gene resulted in an 
80% decrease of alpha- adducin and a 4- fold upregula- 
tion of gamma- adducin in erythrocytes. Elliptocytes, 
ovalocytes, and occasionally spherocytes were found in 
the blood smears of - /- mice. Mild hematologic findings 
were thought to be related to the amount of adducin re- 
maining in the mutant animals (presumably alpha- 
gamma adducin). 

[10420] 

[10421] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10422] Bianchi, C; Tripodi, C; Casari, C; Salardi, S.; Barber, B. R.; 
Garcia, R.; Leoni, P.; Torielli, L; Cusi, D.; Ferrandi, M.; 
Pinna, L. A.; Baralle, F. E.; Ferrari, P. : Two point mutations 
within the adducin genes are involved in blood pressure 
variation. Proc. Nat. Acad. Sci. 91: 3999- 4003, 1994. ; 
and 

[10423] Muro, A. F.; Marro, M. L; Gajovic, S.; Porro, F.; Luzzatto, 



L; Baralle, F. E. : Mild spherocytic hereditary ell iptocytos is 
and altered levels of alpha- and gamma- adducins in 
beta- adduc. 

[10424] Further studies establishing the function and utilities of 

ADD2 are found in John Hopkins OMIM database record ID 
102681, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Aquaporin 6, kidney 
specific (AQP6, Accession NP_445738.1) is another 
GAM69 target gene, herein designated TARGET GENE. 
AQP6 BINDING SITE is a target binding site found in the 5 X 
untranslated region of multiple transcripts of mRNA en- 
coded by AQP6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of AQP6 BINDING SITE, designated 
SEQ ID:5241, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10425] Another function of GAM69 is therefore inhibition of 
Aquaporin 6, kidney specific (AQP6, Accession 
NP_445738.1), a gene which participates in distinct physi- 
ologic function such as glomerular filtration, tubular en- 
docytosis, and acid- base metabolism. Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
AQP6. 

[10426] The function of AQP6 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM51.1.C10orf5 (Accession NP_848931.1) is another 
GAM69 target gene, herein designated TARGET GENE. 
C10orf5 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by C10orf5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of C10orf5 BINDING SITE, desig- 
nated SEQ ID: 12344, to the nucleotide sequence of 
GAM69 RNA, herein designated GAM RNA, also designated 
SEQID:258. 

[10427] Another function of GAM69 is therefore inhibition of 

C10orf5 (Accession NP_848931.1) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C10orf5. 

[10428] ciorf38 (Accession NP_004839.1) is another GAM69 tar- 
get gene, herein designated TARGET GENE. Clorf38 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 



lated region of mRNA encoded by Clorf38, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of Clorf38 
BINDING SITE, designated SEQ ID:17232, to the nucleotide 
sequence of GAM69 RNA, herein designated GAM RNA, 
also designated SEQ ID:258. 

[10429] Another function of GAM69 is therefore inhibition of 

Clorf38 (Accession NP_004839.1) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with Clorf38. 

[10430] ciq and tumor necrosis factor related protein 7 

(C1QTNF7, Accession NP_114117.1) is another GAM69 
target gene, herein designated TARGET GENE. C1QTNF7 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by C1QTNF7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C1QTNF7 BINDING SITE, designated SEQ ID:6301, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10431] Another function of GAM69 is therefore inhibition of Clq 



and tumor necrosis factor related protein 7 (C1QTNF7, 
Accession NP_114117.1) .Accordingly, utilities of GAM69 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C1QTNF7. 

[10432] C y C |i n bi (CCNB1, Accession NP_114172.1) is another 
GAM69 target gene, herein designated TARGET GENE. 
CCNB1 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by CCNB1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CCNB1 BINDING SITE, designated SEQ ID:4167, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10433] Another function of GAM69 is therefore inhibition of Cy- 
clin bl (CCNB1, Accession NP_114172.1), a gene which 
essential for the control of the cell cycle at the g2/m 
(mitosis) transition and may have developmental- and/or 
cell- type- specific functions. Accordingly, utilities of 
GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CCNB1. 

[10434] The function of CCNB1 has been established by previous 
studies. Pines and Hunter (1989) reported the nucleotide 



and predicted amino acid sequence of a human B- type 
cyclin. The gene is expressed predominantly in the G2/M 
phase of cell division. The gene product complexes with 
p34(cdc2) to form the mitosis- promoting factor (MPF). By 
genetic mapping in the mouse using human cyclin Bl 
probes, Lock et al. (1992) identified 10 cyclin Bl- related 
sequences located on chromosomes 4, 5, 7, 8, 13, 14, 15, 
and 17. In Northern analysis, 3 cyclin Bl- related tran- 
scripts of 1.7, 2.1, and 2.7 kb were detected in embryonic 
stem cells and postimplantation embryos from day 9.5 to 
15.5 of development. The multiple cyclin Bl- related se- 
quences in the mouse genome and the multiple cyclin Bl 
mRNAs raised the possibility that the seemingly redun- 
dant cyclin B genes may have developmental- and/or cell- 
type- specific functions. 
[10435] Animal model experiments lend further support to the 

function of CCNB1. Two B- type cyclins, Bl and B2 (OMIM 
Ref. No. 602755), have been identified in mammals. Pro- 
liferating cells express both cyclins, which bind to and ac- 
tivate p34 (CDC2). To test whether the 2 B- type cyclins 
have distinct roles, Brandeis et al. (1998) generated lines 
of transgenic mice, one lacking cyclin Bl and the other 
lacking B2. Cyclin Bl proved to be an essential gene; no 



homozygous Bl- null pups were born. In contrast, nul- 
lizygous B2 mice developed normally and did not display 
any obvious abnormalities. Both male and female cyclin 
B2- null mice were fertile, which was unexpected in view 
of the high levels and distinct patterns of expression of 
cyclin B2 during spermatogenesis. Brandeis et al. (1998) 
showed that the expression of cyclin Bl overlaps the ex- 
pression of cyclin B2 in the mature testis, but not vice 
versa. Cyclin Bl can be found both on intracellular mem- 
branes and free in the cytoplasm, in contrast to cyclin B2, 
which is membrane- associated. These observations sug- 
gested that cyclin Bl may compensate for the loss of cy- 
clin B2 in the mutant mice, and implies that cyclin Bl is 
capable of targeting the p34(CDC2) kinase to the essential 
substrates of cyclin B2. 

[10436] it i S appreciated that the abovementioned animal model 

for CCNB1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[10437] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10438] L ock, L. F.; Pines, J.; Hunter, T.; Gilbert, D.J.; Gopalan, G.; 



Jenkins, N. A.; Copeland, N. C; Donovan, P.J. : A single 
cyclin A gene and multiple cyclin Bl- related sequences 
are dispersed in the mouse genome. Genomics 13: 415- 
424, 1992. ; and 
[10439] Brandeis, M.; Rosewell, I.; Carrington, M.; Crompton, T.; 

Jacobs, M. A.; Kirk, J.; Gannon, J.; Hunt, T. : Cyclin B2- null 
mice develop normally and are fertile whereas cyclin Bl- 
null mice. 

[10440] Further studies establishing the function and utilities of 
CCNB1 are found in John Hopkins OMIM database record 
ID 123836, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Calponin 1, 
basic, smooth muscle (CNN1, Accession NP_001290.2) is 
another GAM69 target gene, herein designated TARGET 
GENE. CNN1 BINDING SITE is a target binding site found in 
the 5^ untranslated region of mRNA encoded by CNN1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CNN1 BINDING SITE, designated SEQ ID:462, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10441] Another function of GAM69 is therefore inhibition of 



Calponin 1, basic, smooth muscle (CNN1, Accession 
NP.001290.2), a gene which is able to inhibit the ATPase 
activity of myosin and may play a role in smooth muscle 
contraction. Accordingly, utilities of GAM69 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with CNN1. 
[10442] The function of CNN1 has been established by previous 
studies. Calponin is a basic 34- kD protein first isolated 
from chicken gizzard and bovine aorta. It is specifically 
expressed in smooth muscle and binds calmodulin, actin, 
and tropomyosin. It is able to inhibit the ATPase activity of 
myosin and is thought to play a role in smooth muscle 
contraction. Strasser et al. (1993) isolated 2 similar 
calponins (hi and h2) from both mouse and pig. These 
are the products of separate loci. Northern blots of mouse 
uterus RNA indicated that hi transcripts are about 10- 
fold higher than those of the h2 gene Maguchi et al. 
(1995) isolated a human cDNA encoding calponin hi 
(CNN1) by screening an aorta cDNA library with a rat hi 
cDNA. The 297- amino acid CNN1 contains a motif that is 
tandemly repeated 3 times. The N terminus of CNN1 is 
markedly basic and highly homologous to that of CNN3 
(OMIM Ref. No. 602374). CNN1 has a predicted pi of 9.4. 



Northern blot analysis of RNA from human tissues showed 
that CNN1 is specifically expressed in smooth muscle 

[10443] 

[10444] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10445] strasser, P.; Gimona, M.; Moessler, H.; Herzog, M.; Small, 
J. V. : Mammalian calponin: identification and expression 
of genetic variants. FEBS Lett. 330: 13- 18, 1993. ; and 

[10446] Maguchi, M.; Nishida, W.; Kohara, K.; Kuwano, A.; Kondo, 
I.; Hiwada, K. : Molecular cloning and gene mapping of 
human basic and acidic calponins. Biochem. Biophys. Res. 
Commun. 217: 238- . 

[10447] Further studies establishing the function and utilities of 

CNN1 are found in John Hopkins OMIM database record ID 
600806, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Collagen, type xi, al- 
pha 2 (COL11A2, Accession NP_542412.1) is another 
GAM69 target gene, herein designated TARGET GENE. 
COL11A2 BINDING SITE is a target binding site found in 
the 5 X untranslated region of multiple transcripts of 
mRNA encoded by COL11A2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of COL11A2 BIND- 
ING SITE, designated SEQ ID:1273, to the nucleotide se- 
quence of GAM69 RNA, herein designated GAM RNA, also 
designated SEQ ID:258. 

[10448] Another function of GAM69 is therefore inhibition of Col- 
lagen, type xi, alpha 2 (COL11A2, Accession 
NP.542412.1) . Accordingly, utilities of GAM69 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL11A2. 

[10449] Collagen, type xi, alpha 2 (COL11A2, Accession 

NP_542410.1) is another GAM69 target gene, herein des- 
ignated TARGET GENE. COL11A2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by COL11A2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
COL11A2 BINDING SITE, designated SEQ ID:1273, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10450] Another function of GAM69 is therefore inhibition of Col- 
lagen, type xi, alpha 2 (COL11A2, Accession 



NP_542410.1) . Accordingly, utilities of GAM69 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL11A2. 

[10451] Collagen, type xi, alpha 2 (COL11A2, Accession 

NP_542411.1) is another GAM69 target gene, herein des- 
ignated TARGET GENE. COL11A2 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by COL11A2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
COL11A2 BINDING SITE, designated SEQ ID:1273, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10452] Another function of GAM69 is therefore inhibition of Col- 
lagen, type xi, alpha 2 (COL11A2, Accession 
NP_542411.1) . Accordingly, utilities of GAM69 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL11A2. 

t 1 0453] Cathepsin e (CTSE, Accession NP_001901.1) is another 
GAM69 target gene, herein designated TARGET GENE. 
CTSE BINDING SITE is a target binding site found in the 3 x 
untranslated region of multiple transcripts of mRNA en- 



coded by CTSE, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CTSE BINDING SITE, designated 
SEQ ID:11615, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 
[10454] Another function of GAM69 is therefore inhibition of 

Cathepsin e (CTSE, Accession NP_001901.1) . Accordingly, 
utilities of GAM69 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CTSE. 

[10455] Cytochrome p450, subfamily xxia (steroid 

21-hydroxylase, congenital adrenal hyperplasia), 
polypeptide 2 (CYP21A2, Accession NP_000491.2) is an- 
other GAM69 target gene, herein designated TARGET 
GENE. CYP21A2 BINDING SITE is a target binding site 
found in the 5^ untranslated region of mRNA encoded by 
CYP21A2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CYP21A2 BINDING SITE, designated 
SEQ ID:4412, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 



[10456] Another function of GAM69 is therefore inhibition of Cy- 
tochrome p450, subfamily xxia (steroid 21-hydroxylase, 
congenital adrenal hyperplasia), polypeptide 2 (CYP21A2, 
Accession NP.000491.2), a gene which mediates in Corti- 
sol biosynthesis, and therefore is associated with Congen- 
ital adrenal hyperplasia (cah) . Accordingly, utilities of 
GAM69 include diagnosis, prevention and treatment of 
Congenital adrenal hyperplasia (cah) ., and of other dis- 
eases and clinical conditions associated with CYP21A2. 

[10457] The function of CYP21A2 has been established by previ- 
ous studies. Slominski et al. (1996) presented evidence 
that the CYP21A2, CYP11A1 (OMIM Ref. No. 118485), 
CYP17 (OMIM Ref. No. 202110), and ACTHR (OMIM Ref. 
No. 202200) genes are expressed in skin (see OMIM Ref. 
No. 202200). The authors suggested that expression of 
these genes may play a role in skin physiology and 
pathology and that cutaneous proopiomelanocortin activ- 
ity may be autoregulated by a feedback mechanism in- 
volving glucocorticoids synthesized locally. Thilen and 
Larsson (1990) performed a retrospective study of all 
Swedish patients with CAH born between 1969 and 1986, 
to determine possible benefits of neonatal screening. In- 
formation was obtained concerning 67 males and 83 fe- 



males. Of these, 143 were regarded as classic and 7 as 
nonclassic (symptoms after 5 years of age or cryptic). All 
but 2 (a girl with 11- hydroxylase deficiency and a boy 
with beta- hydroxysteroid dehydrogenase deficiency) had 
21- hydroxylase deficiency. The prevalence was 1 in 
11,500. Salt loss was displayed by 93 patients (48 male, 
45 female), all before the age of 3 months. The median 
age at diagnosis for boys in this group was 21 days. Gen- 
der assignment was a major problem in 38 of 57 girls, 
with ambiguous genitalia noticed at birth. Of these girls, 
15 were considered to be male before the diagnosis of 
CAH was made. In a similar study in Kuwait, Lubani et al. 
(1990) found 60 children with CAH diagnosed between 
1978 and 1988, giving an estimated prevalence of 1 in 
9,000 live births. In addition, there was presumptive evi- 
dence of CAH resulting in the death of 20 other children, 
giving a prevalence figure of 1 in 7,000. In 54 patients 
(90%), 21- hydroxylase deficiency was diagnosed; in 3 pa- 
tients each, the diagnosis was 3- beta- hydroxysteroid 
dehydrogenase deficiency and 11- beta- hydroxylase de- 
ficiency. 

[10458] Animal model experiments lend further support to the 

function of CYP2 1A2. In the mouse, Chaplin et al. (1986) 



showed that only one of the two 21- hydroxylase genes is 
expressed. The authors presented the complete primary 
structure of both 21- hydroxylase encoding genes. The 
active gene in the mouse is referred to as A, whereas in 
man it is referred to as B. In the mouse, Chaplin et al. 
(1986) found a deletion of 215 nucleotides spanning the 
second exon in the 21- hydroxylase B gene; other nu- 
cleotide changes introduced frameshifts and premature 
termination codons. A hybrid gene composed of the 21- 
hydroxylase B promoter placed 5- prime of the 21- hy- 
droxylase A structural sequences was efficiently tran- 
scribed following transfection into adrenocortical tumor 
cells. These findings demonstrated that the lack of ex- 
pression was due to mutations within the 21- hydroxylase 
B structural gene and not due to a defect of the promoter. 
In the human, the CA21HA gene is a pseudogene (OMIM 
Ref. No. 184754) and the nature of the gene deletions 
that prevent expression is different from that in the 
mouse. Specifically, the 21- hydroxylase A gene has an 8- 
base deletion within the third exon, introducing a prema- 
ture termination codon (White et al., 1986; Higashi et al., 
1986). See review by White et al. (1987). 
[10459] ^ is appreciated that the abovementioned animal model 



for CYP21A2 is acknowledged by those skilled in the art 
as a scientifically valid animal model, as can be further 
appreciated from the publications sited hereinbelow. 

[10460] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10461] siominski, A.; Ermak, C; Mihm, M. : ACTH receptor, 

CYP11A1, CYP17 and CYP21A2 genes are expressed in 
skin. J. Clin. Endocr. Metab. 81: 2746- 2749, 1996. ; and 

[10462] Thilen, A.; Larsson, A. : Congenital adrenal hyperplasia in 
Sweden 1969- 1986: prevalence, symptoms and age at 
diagnosis. Acta Paediat. Scand. 79: 168- 175, 1990. 

[10463] Further studies establishing the function and utilities of 
CYP21A2 are found in John Hopkins OMIM database 
record ID 201910, and in cited publications listed in Table 
5, which are hereby incorporated by reference. D13S106E 
(Accession NP_005791.2) is another CAM69 target gene, 
herein designated TARGET GENE. D13S106E BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by D13S106E, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of D13S106E 



BINDING SITE, designated SEQ ID:16482, to the nucleotide 
sequence of GAM69 RNA, herein designated GAM RNA, 
also designated SEQ ID:258. 
[10464] Another function of GAM69 is therefore inhibition of 

D13S106E (Accession NP.005791.2) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
D13S106E. 

[10465] DKFZp547A023 (Accession NP_061174.1) is another 

GAM69 target gene, herein designated TARGET GENE. DK- 
FZp547A023 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by DK- 
FZp547A023, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp547A023 BINDING SITE, des- 
ignated SEQ ID: 12565, to the nucleotide sequence of 
GAM69 RNA, herein designated GAM RNA, also designated 
SEQID:258. 

[10466] Another function of GAM69 is therefore inhibition of DK- 
FZp547A023 (Accession NP_061174.1) . Accordingly, util- 
ities of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



DKFZp547A023. 
[10467] DKFZp761K1423 (Accession NP_060892.1) is another 

GAM69 target gene, herein designated TARGET GENE. DK- 
FZp761K1423 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by DK- 
FZp761K1423, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp761K1423 BINDING SITE, 
designated SEQ ID:9816, to the nucleotide sequence of 
GAM69 RNA, herein designated GAM RNA, also designated 
SEQID:258. 

[10468] Another function of GAM69 is therefore inhibition of DK- 
FZp761K1423 (Accession NP_060892.1) . Accordingly, 
utilities of GAM69 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761K1423. 

[10469] DMN (Accession NP_663780.1) is another GAM69 target 

gene, herein designated TARGET GENE. DMN BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of multiple transcripts of mRNA encoded by DMN, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of DMN BINDING SITE, designated SEQ ID:12222, 
to the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10470] Another function of GAM69 is therefore inhibition of DMN 
(Accession NP_663780.1), a gene which may participate in 
maintaining muscle cell integrity. Accordingly, utilities of 
GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DMN. 

[10471] The function of DMN and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66.2.DMN (Accession NP.056101.4) is another 
GAM69 target gene, herein designated TARGET GENE. 
DMN BINDING SITE is a target binding site found in the 5 x 
untranslated region of multiple transcripts of mRNA en- 
coded by DMN, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DMN BINDING SITE, designated 
SEQ ID: 12222, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10472] Another function of GAM69 is therefore inhibition of DMN 



(Accession NP_056101.4), a gene which may participate in 
maintaining muscle cell integrity. Accordingly, utilities of 
GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DMN. 

[10473] The function of DMN and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66. 2. Docking protein 4 (DOK4, Accession 
NP_060580.2) is another GAM69 target gene, herein des- 
ignated TARGET GENE. DOK4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DOK4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DOK4 BINDING SITE, designated 
SEQ ID:2501, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10474] Another function of GAM69 is therefore inhibition of 

Docking protein 4 (DOK4, Accession NP_060580.2) . Ac- 
cordingly, utilities of GAM69 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DOK4. 

[10475] Fibroblast growth factor 18 (FGF18, Accession 



NP_003853.1) is another GAM69 target gene, herein des- 
ignated TARGET GENE. FGF18 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by FGF18, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of FGF18 
BINDING SITE, designated SEQ ID:14981, to the nucleotide 
sequence of GAM69 RNA, herein designated GAM RNA, 
also designated SEQ ID:258. 

[10476] Another function of GAM69 is therefore inhibition of Fi- 
broblast growth factor 18 (FGF18, Accession 
NP_003853.1), a gene which stimulates hepatic and in- 
testinal proliferation. Accordingly, utilities of GAM69 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FGF18. 

[10477] The function of FGF18 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM49.1. Fibroblast growth factor 18 (FGF18, Acces- 
sion NP_387498.1) is another GAM69 target gene, herein 
designated TARGET GENE. FGF18 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 



pie transcripts of mRNA encoded by FGF18, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of FGF18 
BINDING SITE, designated SEQ ID:14981, to the nucleotide 
sequence of GAM69 RNA, herein designated GAM RNA, 
also designated SEQ ID:258. 

[10478] Another function of GAM69 is therefore inhibition of Fi- 
broblast growth factor 18 (FGF18, Accession 
NP_387498.1), a gene which stimulates hepatic and in- 
testinal proliferation. Accordingly, utilities of GAM69 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FGF18. 

[10479] jhe function of FGF18 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM49.1.FLJ10420 (Accession NP_060560.1) is another 
GAM69 target gene, herein designated TARGET GENE. 
FLJ10420 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by 
FLJ10420, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of FLJ10420 BINDING SITE, designated 
SEQ ID:6374, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10480] Another function of GAM69 is therefore inhibition of 

FLJ10420 (Accession NP_060560.1) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10420. 

[10481] FLJ13189 (Accession NP_079158.1) is another GAM69 tar- 
get gene, herein designated TARGET GENE. FLJ13189 
BINDING SITE1 and FLJ13189 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ13189, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ13189 BINDING SITE1 and 
FLJ13189 BINDING SITE2, designated SEQ ID:5952 and 
SEQ ID:7088 respectively, to the nucleotide sequence of 
GAM69 RNA, herein designated GAM RNA, also designated 
SEQID:258. 

[10482] Another function of GAM69 is therefore inhibition of 

FLJ13189 (Accession NP_079158.1) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13189. 



[10483] FLJ21369 (Accession NP_079078.1) is another GAM69 tar- 
get gene, herein designated TARGET GENE. FLJ21369 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ21369, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21369 BINDING SITE, designated SEQ ID:15599, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10484] Another function of GAM69 is therefore inhibition of 

FLJ21369 (Accession NP.079078.1) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21369. 

[10485] FLJ22843 (Accession NP_079460.2) is another GAM69 tar- 
get gene, herein designated TARGET GENE. FLJ22843 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ22843, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22843 BINDING SITE, designated SEQ ID:1721, to the 
nucleotide sequence of GAM69 RNA, herein designated 



GAM RNA, also designated SEQ ID:258. 

[10486] Another function of GAM69 is therefore inhibition of 

FLJ22843 (Accession NP_079460.2) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22843. 

[10487] FLJ23462 (Accession NP_079119.2) is another GAM69 tar- 
get gene, herein designated TARGET GENE. FLJ23462 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23462, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23462 BINDING SITE, designated SEQ ID:10577, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10488] Another function of GAM69 is therefore inhibition of 

FLJ23462 (Accession NP_079119.2) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23462. 

[10489] FLJ32214 (Accession NP_689686.1) is another GAM69 tar- 
get gene, herein designated TARGET GENE. FLJ32214 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ32214, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32214 BINDING SITE, designated SEQ ID:9977, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10490] Another function of GAM69 is therefore inhibition of 

FLJ32214 (Accession NP_689686.1) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32214. 

[10491] FLJ32915 (Accession NP_659451.1) is another GAM69 tar- 
get gene, herein designated TARGET GENE. FLJ32915 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by FLJ32915, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32915 BINDING SITE, designated SEQ ID:18785, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10492] Another function of GAM69 is therefore inhibition of 

FLJ32915 (Accession NP_659451.1) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ32915. 

[10493] FLJ35989 (Accession NP.689810.2) is another GAM69 tar- 
get gene, herein designated TARGET GENE. FLJ35989 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ35989, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ35989 BINDING SITE, designated SEQ ID:8320, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10494] Another function of GAM69 is therefore inhibition of 

FLJ35989 (Accession NP_689810.2) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ35989. 

[10495] FLJ90231 (Accession NP_775852.1) is another GAM69 tar- 
get gene, herein designated TARGET GENE. FLJ90231 
BINDING SITE1 and FLJ90231 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ90231, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ90231 BINDING SITE1 and 



FLJ90231 BINDING SITE2, designated SEQ ID:14227 and 
SEQ ID:8670 respectively, to the nucleotide sequence of 
GAM69 RNA, herein designated GAM RNA, also designated 
SEQID:258. 

[10496] Another function of GAM69 is therefore inhibition of 

FLJ90231 (Accession NP.775852.1) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ90231. 

[10497] Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP.068705.1) is another GAM69 target gene, 
herein designated TARGET GENE. GABBR1 BINDING SITE is 
a target binding site found in the 3 V untranslated region 
of multiple transcripts of mRNA encoded by GABBR1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GABBR1 BINDING SITE, designated SEQ ID:3948, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10498] Another function of GAM69 is therefore inhibition of 

Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068705.1) . Accordingly, utilities of GAM69 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with GABBR1. 

[10499] Growth arrest-specific 2 like 1 (GAS2L1, Accession 

NP_689423.1) is another GAM69 target gene, herein des- 
ignated TARGET GENE. GAS2L1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by GAS2L1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
GAS2L1 BINDING SITE, designated SEQ ID:14222, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10500] Another function of GAM69 is therefore inhibition of 
Growth arrest-specific 2 like 1 (GAS2L1, Accession 
NP.689423.1) . Accordingly, utilities of GAM69 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GAS2L1. 

[ 1 0501] HAK (Accession NP.443179.1) is another GAM69 target 

gene, herein designated TARGET GENE. HAK BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by HAK, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of HAK BINDING 
SITE, designated SEQ ID:10217, to the nucleotide se- 
quence of GAM69 RNA, herein designated GAM RNA, also 
designated SEQ ID:258. 

[10502] Another function of GAM69 is therefore inhibition of HAK 
(Accession NP_443 179.1) . Accordingly, utilities of GAM69 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HAK. 

[10503] Heart and neural crest derivatives expressed 1 (HAND1, 
Accession NP_004812.1) is another GAM69 target gene, 
herein designated TARGET GENE. HAND1 BINDING SITE is 
a target binding site found in the 3 V untranslated region 
of mRNA encoded by HAND1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HAND1 BINDING 
SITE, designated SEQ ID:12355, to the nucleotide se- 
quence of GAM69 RNA, herein designated GAM RNA, also 
designated SEQ ID:258. 

[10504] Another function of GAM69 is therefore inhibition of Heart 
and neural crest derivatives expressed 1 (HAND1, Acces- 
sion NP_004812.1) . Accordingly, utilities of GAM69 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with HAND1. 

[10505] Hepatocyte nuclear factor 4, alpha (HNF4A, Accession 

NP_849180.1) is another GAM69 target gene, herein des- 
ignated TARGET GENE. HNF4A BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by HNF4A, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
HNF4A BINDING SITE, designated SEQ ID:15282, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10506] Another function of GAM69 is therefore inhibition of Hep- 
atocyte nuclear factor 4, alpha (HNF4A, Accession 
NP_849180.1), a gene which may be essential for devel- 
opment of the liver, kidney, pancreas and intestine, and 
therefore may be associated with Type i maturity- onset 
diabetes of the young. Accordingly, utilities of GAM69 in- 
clude diagnosis, prevention and treatment of Type i matu- 
rity- onset diabetes of the young, and of other diseases 
and clinical conditions associated with HNF4A. 

[10507] The function of HNF4A has been established by previous 
studies. Stoffel and Duncan (1997) investigated the 



molecular mechanism by which the Q268X mutation, 
which deletes 187 C- terminal amino acids of the HNF4- 
alpha protein, causes diabetes. They showed that the mu- 
tant gene product had lost its transcriptional transactiva- 
tion activity and failed to dimerize and bind DNA, imply- 
ing that the MODY1 phenotype is due to a loss of HFN4- 
alpha function. The effect of loss of function on expres- 
sion of HNF4- alpha target genes was investigated further 
in embryonic stem cells, which are amenable to genetic 
manipulation and can be induced to form visceral endo- 
derm. Because the visceral endoderm shares many prop- 
erties with the liver and pancreatic beta- cells, including 
expression of genes for glucose transport and 
metabolism, it offers an ideal system to investigate HNF4- 
dependent gene regulation in glucose homeostasis. With 
this approach, Stoffel and Duncan (1997) identified sev- 
eral genes encoding components of the glucose- depen- 
dent insulin secretion pathway whose expression is de- 
pendent upon HNF4- alpha. These included glucose 
transporter 2 (OMIM Ref. No. 138160), and the glycolytic 
enzymes aldolase B (OMIM Ref. No. 229600) and glycer- 
aldehyde- 3- phosphate dehydrogenase (OMIM Ref. No. 
138400), and liver pyruvate kinase (OMIM Ref. No. 



266200). In addition, they found that expression of the 
fatty acid binding proteins and cellular retinol binding 
protein also are downregulated in the absence of HNF4- 
alpha. These data provided direct evidence that HNF4- al- 
pha is critical for regulating glucose transport and glycol- 
ysis and in doing so is critical for maintaining glucose 
homeostasis. 

[10508] Animal model experiments lend further support to the 

function of HNF4A. To study the contribution of HNF4A to 
hepatic development and differentiation, Li et al. (2000) 
used a technique in which Hnf4a - /- mouse embryos 
were complemented with wildtype visceral endoderm to 
counteract early embryonic lethality. By histologic analy- 
ses, the authors found that specification and early devel- 
opment of the liver and liver morphology did not require 
Hnf4a. In addition, the expression of many liver genes was 
unaffected in these mice. However, RT- PCR analysis 
showed that Hnf4a - /- fetal livers failed to express a 
large array of genes whose expression in differentiated 
hepatocytes is essential for a functional hepatic 
parenchyma, including apolipoproteins (e.g., APOA1; 
107680), metabolic proteins (e.g., aldolase B; 229600), 
transferrin (OMIM Ref. No. 190000), retinol- binding pro- 



tein (e.g., RBP4; 180250), and erythropoietin (OMIM Ref. 
No. 133170). The lack of Hnf4a did not affect the expres- 
sion of most transcription factors but did significantly re- 
duce the levels of Hnfla (TCF1; 142410) and the pregnane 
X receptor (NR1I2; 603065), suggesting that HNF4A acts 
upstream of at least these 2 transcription factors, which 
are also important in hepatocyte gene expression. 

[10509] it is appreciated that the abovementioned animal model 

for HNF4A is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[10510] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10511] Li, J.; Ning, C; Duncan, S. A. : Mammalian hepatocyte dif- 
ferentiation requires the transcription factor HNF- 4- al- 
pha. Genes Dev. 14: 464- 474, 2000. ; and 

[10512] stoffel, M.; Duncan, S. A. : The maturity- onset diabetes of 
the young (MODY1) transcription factor HNF4- alpha reg- 
ulates expression of genes required for glucose transport 
and metabolism. P. 

[10513] Further studies establishing the function and utilities of 
HNF4A are found in John Hopkins OMIM database record 



ID 600281, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Hepatocyte 
nuclear factor 4, alpha (HNF4A, Accession NP.000448.3) 
is another GAM69 target gene, herein designated TARGET 
GENE. HNF4A BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by HNF4A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HNF4A BINDING 
SITE, designated SEQ ID: 15282, to the nucleotide se- 
quence of GAM69 RNA, herein designated GAM RNA, also 
designated SEQ ID:258. 

[10514] Another function of GAM69 is therefore inhibition of Hep- 
atocyte nuclear factor 4, alpha (HNF4A, Accession 
NP_000448.3), a gene which may be essential for devel- 
opment of the liver, kidney, pancreas and intestine, and 
therefore may be associated with Type i maturity- onset 
diabetes of the young. Accordingly, utilities of GAM69 in- 
clude diagnosis, prevention and treatment of Type i matu- 
rity- onset diabetes of the young, and of other diseases 
and clinical conditions associated with HNF4A. 

[10515] The function of HNF4A has been established by previous 



studies. Stoffel and Duncan (1997) investigated the 
molecular mechanism by which the Q268X mutation, 
which deletes 187 C- terminal amino acids of the HNF4- 
alpha protein, causes diabetes. They showed that the mu- 
tant gene product had lost its transcriptional transactiva- 
tion activity and failed to dimerize and bind DNA, imply- 
ing that the MODY1 phenotype is due to a loss of HFN4- 
alpha function. The effect of loss of function on expres- 
sion of HNF4- alpha target genes was investigated further 
in embryonic stem cells, which are amenable to genetic 
manipulation and can be induced to form visceral endo- 
derm. Because the visceral endoderm shares many prop- 
erties with the liver and pancreatic beta- cells, including 
expression of genes for glucose transport and 
metabolism, it offers an ideal system to investigate HNF4- 
dependent gene regulation in glucose homeostasis. With 
this approach, Stoffel and Duncan (1997) identified sev- 
eral genes encoding components of the glucose- depen- 
dent insulin secretion pathway whose expression is de- 
pendent upon HNF4- alpha. These included glucose 
transporter 2 (OMIM Ref. No. 138160), and the glycolytic 
enzymes aldolase B (OMIM Ref. No. 229600) and glycer- 
aldehyde- 3- phosphate dehydrogenase (OMIM Ref. No. 



138400), and liver pyruvate kinase (OMIM Ref. No. 
266200). In addition, they found that expression of the 
fatty acid binding proteins and cellular retinol binding 
protein also are downregulated in the absence of HNF4- 
alpha. These data provided direct evidence that HNF4- al- 
pha is critical for regulating glucose transport and glycol- 
ysis and in doing so is critical for maintaining glucose 
homeostasis. 

[10516] Animal model experiments lend further support to the 

function of HNF4A. To study the contribution of HNF4A to 
hepatic development and differentiation, Li et al. (2000) 
used a technique in which Hnf4a - /- mouse embryos 
were complemented with wildtype visceral endoderm to 
counteract early embryonic lethality. By histologic analy- 
ses, the authors found that specification and early devel- 
opment of the liver and liver morphology did not require 
Hnf4a. In addition, the expression of many liver genes was 
unaffected in these mice. However, RT- PCR analysis 
showed that Hnf4a - /- fetal livers failed to express a 
large array of genes whose expression in differentiated 
hepatocytes is essential for a functional hepatic 
parenchyma, including apolipoproteins (e.g., APOA1; 
107680), metabolic proteins (e.g., aldolase B; 229600), 



transferrin (OMIM Ref. No. 190000), retinol- binding pro- 
tein (e.g., RBP4; 180250), and erythropoietin (OMIM Ref. 
No. 133170). The lack of Hnf4a did not affect the expres- 
sion of most transcription factors but did significantly re- 
duce the levels of Hnfla (TCF1; 142410) and the pregnane 
X receptor (NR1I2; 603065), suggesting that HNF4A acts 
upstream of at least these 2 transcription factors, which 
are also important in hepatocyte gene expression. 

[10517] it j S appreciated that the abovementioned animal model 

for HNF4A is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[10518] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10519] |_i , J _ ; Ning, C; Duncan, S. A. : Mammalian hepatocyte dif- 
ferentiation requires the transcription factor HNF- 4- al- 
pha. Genes Dev. 14: 464- 474, 2000. ; and 

[10520] stoffel, M.; Duncan, S. A. : The maturity- onset diabetes of 
the young (MODY1) transcription factor HNF4- alpha reg- 
ulates expression of genes required for glucose transport 
and metabolism. P. 

[10521] Further studies establishing the function and utilities of 



HNF4A are found in John Hopkins OMIM database record 
ID 600281, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Homeo box 
b6 (HOXB6, Accession NP_724778.1) is another GAM69 
target gene, herein designated TARGET GENE. HOXB6 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by HOXB6, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HOXB6 BINDING SITE, designated 
SEQ ID:8188, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 
[10522] Another function of GAM69 is therefore inhibition of 

Homeo box b6 (HOXB6, Accession NP_724778.1), a gene 
which participates in establishing segmentation patterns 
and in determining segment identities. Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
HOXB6. 

[10523] The function of HOXB6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to GAM48.2.HRD1 (Accession NP_115807.1) is another 
GAM69 target gene, herein designated TARGET GENE. 
HRD1 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by HRD1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HRD1 BINDING SITE, designated 
SEQ ID: 1224, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10524] Another function of GAM69 is therefore inhibition of 

HRD1 (Accession NP.115807.1) . Accordingly, utilities of 
GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HRD1. 

[10525] HRD1 (Accession NP.757385.1) is another GAM69 target 
gene, herein designated TARGET GENE. HRD1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by HRD1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of HRD1 BINDING SITE, designated SEQ ID:1224, 
to the nucleotide sequence of GAM69 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:258. 

[10526] Another function of GAM69 is therefore inhibition of 

HRD1 (Accession NP_757385.1) . Accordingly, utilities of 
GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HRD1. 

[10527] insulin-like growth factor 1 (somatomedin c) (IGF1, Ac- 
cession NP_000609.1) is another GAM69 target gene, 
herein designated TARGET GENE. IGF1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by IGF1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of IGF1 BINDING SITE, desig- 
nated SEQ ID:11594, to the nucleotide sequence of 
GAM69 RNA, herein designated GAM RNA, also designated 
SEQID:258. 

[10528] Another function of GAM69 is therefore inhibition of In- 
sulin-like growth factor 1 (somatomedin c) (IGF1, Acces- 
sion NP_000609.1), a gene which are structurally and 
functionally related to insulin but have a much higher 
growth- promoting activity and therefore may be associ- 
ated with Growth retardation with sensorineural deafness 
and mental retardation. Accordingly, utilities of GAM69 



include diagnosis, prevention and treatment of Growth re- 
tardation with sensorineural deafness and mental retarda- 
tion, and of other diseases and clinical conditions associ- 
ated with IGF1. 

[10529] The function of IGF1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66. 2. Potassium voltage-gated channel, shaker-re- 
lated subfamily, member 3 (KCNA3, Accession 
NP_002223.2) is another GAM69 target gene, herein des- 
ignated TARGET GENE. KCNA3 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by KCNA3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KCNA3 BINDING SITE, designated 
SEQ ID:11200, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10530] Another function of GAM69 is therefore inhibition of 

Potassium voltage-gated channel, shaker-related subfam- 
ily, member 3 (KCNA3, Accession NP_002223.2) . Accord- 
ingly, utilities of GAM69 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with KCNA3. 

[10531] Potassium voltage-gated channel, isk-related family, 
member 2 (KCNE2, Accession NP_751951.1) is another 
GAM69 target gene, herein designated TARGET GENE. 
KCNE2 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by KCNE2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of KCNE2 BINDING SITE, designated SEQ ID:9124, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10532] Another function of GAM69 is therefore inhibition of 
Potassium voltage-gated channel, isk-related family, 
member 2 (KCNE2, Accession NP_751951.1) . Accordingly, 
utilities of GAM69 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KCNE2. 

[10533] KIAA0082 (Accession NP_055865.1) is another GAM69 
target gene, herein designated TARGET GENE. KIAA0082 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0082, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0082 BINDING SITE, designated SEQ ID:6751, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 
[10534] Another function of GAM69 is therefore inhibition of 

KIAA0082 (Accession NP_055865.1) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0082. 

[10535] KIAA0084 (Accession XP.042841.3) is another GAM69 
target gene, herein designated TARGET GENE. KIAA0084 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by KIAA0084, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0084 BINDING SITE, designated SEQ ID: 16667, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10536] Another function of GAM69 is therefore inhibition of 

KIAA0084 (Accession XP_042841.3) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
KIAA0084. 

[ 1 0537] KIAA0872 (Accession NP_055755.1) is another GAM69 
target gene, herein designated TARGET GENE. KIAA0872 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0872, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0872 BINDING SITE, designated SEQ ID: 17704, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10538] Another function of GAM69 is therefore inhibition of 

KIAA0872 (Accession NP.055755.1) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0872. 

[10539] KIAA1018 (Accession NP_055782.1) is another GAM69 
target gene, herein designated TARGET GENE. KIAA1018 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1018, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA1018 BINDING SITE, designated SEQ ID:7543, to the 
nucleotide sequence of CAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 
[10540] Another function of GAM69 is therefore inhibition of 

KIAA1018 (Accession NP.055782.1) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1018. 

[10541] Kallikrein 14 (KLK14, Accession NP.071329.1) is another 
GAM69 target gene, herein designated TARGET GENE. 
KLK14 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by KLK14, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of KLK14 BINDING SITE, designated SEQ ID: 19306, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10542] Another function of GAM69 is therefore inhibition of 

Kallikrein 14 (KLK14, Accession NP_071329.1) . Accord- 
ingly, utilities of GAM69 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with KLK14. 

[10543] L(3)mbt-like (drosophila) (L3MBTL, Accession 

NP_115479.2) is another GAM69 target gene, herein des- 
ignated TARGET GENE. L3MBTL BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by L3MBTL, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
L3MBTL BINDING SITE, designated SEQ ID:3613, to the nu- 
cleotide sequence of GAM69 RNA, herein designated GAM 
RNA, also designated SEQ ID:258. 

[10544] Another function of GAM69 is therefore inhibition of 
L(3)mbt-like (drosophila) (L3MBTL, Accession 
NP_115479.2) . Accordingly, utilities of GAM69 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with L3MBTL. 

[10545] LOCI 16238 (Accession NP_612472.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC116238 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOCI 16238, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC116238 BINDING SITE, designated SEQ ID:7565, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 
[10546] Another function of GAM69 is therefore inhibition of 

LOC116238 (Accession NP.612472.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC116238. 

[10547] LOC133491 (Accession XP.059655.2) is another GAM69 
target gene, herein designated TARGET GENE. LOC133491 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC133491, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC133491 BINDING SITE, designated SEQ ID:19039, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10548] Another function of GAM69 is therefore inhibition of 

LOC133491 (Accession XP.059655.2) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC133491. 

[10549] LOC143308 (Accession XP_096411.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC143308 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC143308, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143308 BINDING SITE, designated SEQ ID:7544, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10550] Another function of GAM69 is therefore inhibition of 

LOC143308 (Accession XP_096411.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC143308. 

[10551] LOC148490 (Accession XP.086210.2) is another GAM69 
target gene, herein designated TARGET GENE. LOC148490 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC148490, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC148490 BINDING SITE, designated SEQ ID: 14446, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 
[10552] Another function of GAM69 is therefore inhibition of 

LOC148490 (Accession XP_086210.2) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148490. 

[10553] LOC150935 (Accession XP_087049.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC150935 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150935, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150935 BINDING SITE, designated SEQ ID:5653, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10554] Another function of GAM69 is therefore inhibition of 

LOC150935 (Accession XP_087049.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150935. 



[10555] LOC196993 (Accession XP_116971.3) is another GAM69 
target gene, herein designated TARGET GENE. LOC196993 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC196993, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196993 BINDING SITE, designated SEQ ID:12012, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10556] Another function of GAM69 is therefore inhibition of 

LOC196993 (Accession XP.116971.3) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196993. 

[10557] LOC201175 (Accession NP.777579.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC201175 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC201175, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201175 BINDING SITE, designated SEQ ID:5222, to 



the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 
[10558] Another function of GAM69 is therefore inhibition of 

LOC201175 (Accession NP_777579.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201175. 

[10559] LOC201292 (Accession NP_775818.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC201292 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC201292, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201292 BINDING SITE, designated SEQ ID:4960, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10560] Another function of GAM69 is therefore inhibition of 

LOC201292 (Accession NP_775818.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201292. 

[10561] LOC283259 (Accession XP_208061.3) is another GAM69 



target gene, herein designated TARGET GENE. LOC283259 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283259, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283259 BINDING SITE, designated SEQ ID:14650, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 
[10562] Another function of GAM69 is therefore inhibition of 

LOC283259 (Accession XP_208061.3) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283259. 

[10563] LOC283487 (Accession XP_211062.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC283487 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC283487, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC283487 BINDING SITE, desig- 
nated SEQ ID: 10763, to the nucleotide sequence of 



GAM69 RNA, herein designated GAM RNA, also designated 
SEQID:258. 

[10564] Another function of GAM69 is therefore inhibition of 

LOC283487 (Accession XP_211062.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283487. 

[10565] LOC283778 (Accession XP_211199.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC283778 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283778, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283778 BINDING SITE, designated SEQ ID:7820, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10566] Another function of GAM69 is therefore inhibition of 

LOC283778 (Accession XP_211199.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283778. 

[10567] LOC283888 (Accession XP_211249.1) is another GAM69 



target gene, herein designated TARGET GENE. LOC283888 
BINDING SITE1 and LOC283888 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC283888, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC283888 BINDING SITE1 
and LOC283888 BINDING SITE2, designated SEQ ID: 19540 
and SEQ ID:4070 respectively, to the nucleotide sequence 
of GAM69 RNA, herein designated GAM RNA, also desig- 
nated SEQID:258. 
[10568] Another function of GAM69 is therefore inhibition of 

LOC283888 (Accession XP_211249.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283888. 

[10569] LOC284191 (Accession XP_211377.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC284191 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284191, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC284191 BINDING SITE, designated SEQ ID:6369, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 
[10570] Another function of GAM69 is therefore inhibition of 

LOC284191 (Accession XP_211377.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284191. 

[10571] LOC284352 (Accession XP_113978.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC284352 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284352, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284352 BINDING SITE, designated SEQ ID:13773, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10572] Another function of GAM69 is therefore inhibition of 

LOC284352 (Accession XP_113978.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284352. 



[10573] LOC284748 (Accession XP_2 11629.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC284748 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284748, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284748 BINDING SITE, designated SEQ ID:6746, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10574] Another function of GAM69 is therefore inhibition of 

LOC284748 (Accession XP_211629.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284748. 

[10575] LOC284907 (Accession XP_209397.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC284907 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284907, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284907 BINDING SITE, designated SEQ ID:20140, to 



the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 
[10576] Another function of GAM69 is therefore inhibition of 

LOC284907 (Accession XP_209397.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284907. 

[10577] LOC284960 (Accession XP_211715.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC284960 
BINDING SITE1 and LOC284960 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC284960, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC284960 BINDING SITE1 
and LOC284960 BINDING SITE2, designated SEQ ID: 13 185 
and SEQ ID:6769 respectively, to the nucleotide sequence 
of GAM69 RNA, herein designated GAM RNA, also desig- 
nated SEQID:258. 

[10578] Another function of GAM69 is therefore inhibition of 

LOC284960 (Accession XP_211715.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC284960. 

[10579] LOC285014 (Accession XP_211734.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC285014 
BINDING SITE1 and LOC285014 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC285014, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC285014 BINDING SITE1 
and LOC285014 BINDING SITE2, designated SEQ ID:13185 
and SEQ ID:6769 respectively, to the nucleotide sequence 
of GAM69 RNA, herein designated GAM RNA, also desig- 
nated SEQID:258. 

[10580] Another function of GAM69 is therefore inhibition of 

LOC285014 (Accession XP.211734.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285014. 

[10581] LOC285032 (Accession XP_211740.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC285032 
BINDING SITE1 and LOC285032 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC285032, corresponding to target binding 



sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC285032 BINDING SITE1 
and LOC285032 BINDING SITE2, designated SEQ ID:13185 
and SEQ ID:6769 respectively, to the nucleotide sequence 
of GAM69 RNA, herein designated GAM RNA, also desig- 
nated SEQID:258. 
[10582] Another function of GAM69 is therefore inhibition of 

LOC285032 (Accession XP_211740.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285032. 

[10583] LOC285045 (Accession XP_211744.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC285045 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC285045, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285045 BINDING SITE, designated SEQ ID:5718, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10584] Another function of GAM69 is therefore inhibition of 



LOC285045 (Accession XP_211744.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285045. 

[10585] LOC285594 (Accession XP.211946.2) is another GAM69 
target gene, herein designated TARGET GENE. LOC285594 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285594, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285594 BINDING SITE, designated SEQ ID:8400, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10586] Another function of GAM69 is therefore inhibition of 

LOC285594 (Accession XP_211946.2) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285594. 

[10587] LOC285767 (Accession XP_212019.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC285767 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285767, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285767 BINDING SITE, designated SEQ ID:18052, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 
[10588] Another function of GAM69 is therefore inhibition of 

LOC285767 (Accession XP.212019.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285767. 

[10589] LOC285846 (Accession XP.209776.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC285846 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC285846, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285846 BINDING SITE, designated SEQ ID:6565, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10590] Another function of GAM69 is therefore inhibition of 

LOC285846 (Accession XP_209776.1) . Accordingly, utili- 



ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285846. 

[10591] LOC286008 (Accession XP_2 12 134.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC286008 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC286008, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286008 BINDING SITE, designated SEQ ID: 18326, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10592] Another function of GAM69 is therefore inhibition of 

LOC286008 (Accession XP_2 12 134.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286008. 

[10593] LOC339505 (Accession XP_294985.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC339505 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339505, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339505 BINDING SITE, designated SEQ ID:3748, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 
[10594] Another function of GAM69 is therefore inhibition of 

LOC339505 (Accession XP_294985.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339505. 

[10595] LOC339685 (Accession XP_295032.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC339685 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC339685, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339685 BINDING SITE, designated SEQ ID:7222, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10596] Another function of GAM69 is therefore inhibition of 

LOC339685 (Accession XP_295032.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC339685. 

[10597] LOC340561 (Accession XP_291337.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC340561 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340561, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340561 BINDING SITE, designated SEQ ID:7740, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10598] Another function of GAM69 is therefore inhibition of 

LOC340561 (Accession XP.291337.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340561. 

[10599] LOC347867 (Accession XP_300269.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC347867 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC347867, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC347867 BINDING SITE, designated SEQ ID: 14650, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 
[10600] Another function of GAM69 is therefore inhibition of 

LOC347867 (Accession XP_300269.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347867. 

[10601] LOC347929 (Accession XP_302565.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC347929 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC347929, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347929 BINDING SITE, designated SEQ ID:8274, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10602] Another function of GAM69 is therefore inhibition of 

LOC347929 (Accession XP_302565.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC347929. 

[10603] LOC348483 (Accession XP.290913.2) is another GAM69 
target gene, herein designated TARGET GENE. LOC348483 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348483, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348483 BINDING SITE, designated SEQ ID:6566, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10604] Another function of GAM69 is therefore inhibition of 

LOC348483 (Accession XP.290913.2) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348483. 

[10605] LOC348808 (Accession XP_302893.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC348808 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348808, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC348808 BINDING SITE, designated SEQ ID: 1722, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 
[10606] Another function of GAM69 is therefore inhibition of 

LOC348808 (Accession XP_302893.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348808. 

[10607] LOC349092 (Accession XP_302959.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC349092 
BINDING SITE is a target binding site found in the 5' un- 
translated region of mRNA encoded by LOC349092, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349092 BINDING SITE, designated SEQ ID:9734, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10608] Another function of GAM69 is therefore inhibition of 

LOC349092 (Accession XP_302959.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349092. 



[10609] LOC349272 (Accession XP_303013.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC349272 
BINDING SITE1 and LOC349272 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC349272, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC349272 BINDING SITE1 
and LOC349272 BINDING SITE2, designated SEQ ID:11989 
and SEQ ID:4719 respectively, to the nucleotide sequence 
of GAM69 RNA, herein designated GAM RNA, also desig- 
nated SEQID:258. 

[10610] Another function of GAM69 is therefore inhibition of 

LOC349272 (Accession XP_303013.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349272. 

[10611] LOC349279 (Accession XP_303015.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC349279 
BINDING SITE1 and LOC349279 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC349279, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC349279 BINDING SITE1 
and LOC349279 BINDING SITE2, designated SEQ ID:7545 
and SEQ ID:4719 respectively, to the nucleotide sequence 
of GAM69 RNA, herein designated GAM RNA, also desig- 
nated SEQID:258. 
[10612] Another function of GAM69 is therefore inhibition of 

LOC349279 (Accession XP_303015.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349279. 

[10613] LOC349301 (Accession XP_303022.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC349301 
BINDING SITE1 and LOC349301 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC349301, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC349301 BINDING SITE1 
and LOC349301 BINDING SITE2, designated SEQ ID:11989 
and SEQ ID:4719 respectively, to the nucleotide sequence 
of GAM69 RNA, herein designated GAM RNA, also desig- 
nated SEQID:258. 



[10614] Another function of GAM69 is therefore inhibition of 

LOC349301 (Accession XP_303022.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349301. 

[10615] LOC349306 (Accession XP_303023.1) is another GAM69 
target gene, herein designated TARGET GENE. LOC349306 
BINDING SITE1 and LOC349306 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC349306, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC349306 BINDING SITE1 
and LOC349306 BINDING SITE2, designated SEQ ID:11989 
and SEQ ID:4719 respectively, to the nucleotide sequence 
of GAM69 RNA, herein designated GAM RNA, also desig- 
nated SEQID:258. 

[10616] Another function of GAM69 is therefore inhibition of 

LOC349306 (Accession XP_303023.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349306. 

[10617] LOC92568 (Accession XP_045852.1) is another GAM69 



target gene, herein designated TARGET GENE. LOC92568 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC92568, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92568 BINDING SITE, designated SEQ ID:6853, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 
[10618] Another function of GAM69 is therefore inhibition of 

LOC92568 (Accession XP_045852.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92568. 

[10619] lsmi (Accession NP_055277.1) is another GAM69 target 
gene, herein designated TARGET GENE. LSMI BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LSMI, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LSMI BIND- 
ING SITE, designated SEQ ID:11524, to the nucleotide se- 
quence of GAM69 RNA, herein designated GAM RNA, also 



designated SEQ ID:258. 

[10620] Another function of GAM69 is therefore inhibition of LSM1 
(Accession NP_055277.1) . Accordingly, utilities of GAM69 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LSM1. 

[10621] Methyl cpg binding protein 2 (rett syndrome) (MECP2, Ac- 
cession NP_004983.1) is another GAM69 target gene, 
herein designated TARGET GENE. MECP2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by MECP2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MECP2 BINDING 
SITE, designated SEQ ID:15395, to the nucleotide se- 
quence of GAM69 RNA, herein designated GAM RNA, also 
designated SEQ ID:258. 

[10622] Another function of GAM69 is therefore inhibition of 

Methyl cpg binding protein 2 (rett syndrome) (MECP2, Ac- 
cession NP_004983.1) . Accordingly, utilities of GAM69 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MECP2. 

[10623] MGC11332 (Accession NP_116107.2) is another GAM69 
target gene, herein designated TARGET GENE. MGC11332 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC11332, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC11332 BINDING SITE, designated SEQ ID:3597, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 
[10624] Another function of GAM69 is therefore inhibition of 

MGC11332 (Accession NP_116107.2) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC11332. 

[10625] MGC12335 (Accession NP.116133.1) is another GAM69 
target gene, herein designated TARGET GENE. MGC12335 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC12335, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC12335 BINDING SITE, designated SEQ ID:12974, to 
the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 



[10626] Another function of GAM69 is therefore inhibition of 

MGC12335 (Accession NP_116133.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC12335. 

[10627] MGC42638 (Accession NP_848662.1) is another GAM69 
target gene, herein designated TARGET GENE. MGC42638 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by MGC42638, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC42638 BINDING SITE, designated SEQ ID:7740, to the 
nucleotide sequence of GAM69 RNA, herein designated 
GAM RNA, also designated SEQ ID:258. 

[10628] Another function of GAM69 is therefore inhibition of 

MGC42638 (Accession NP_848662.1) . Accordingly, utili- 
ties of GAM69 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC42638. 

[10629] Muscle ras oncogene homolog (MRAS, Accession 

NP_036351.1) is another GAM69 target gene, herein des- 
ignated TARGET GENE. MRAS BINDING SITE is a target 



binding site found in the 5^ untranslated region of mRNA 
encoded by MRAS, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MRAS BINDING SITE, designated 
SEQ ID: 17599, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10630] Another function of GAM69 is therefore inhibition of Mus- 
cle ras oncogene homolog (MRAS, Accession 
NP.036351.1) . Accordingly, utilities of GAM69 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRAS. 

[10631] Nad(p)h dehydrogenase, quinone 2 (NQ02, Accession 

NP_000895.1) is another GAM69 target gene, herein des- 
ignated TARGET GENE. NQ02 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by NQ02, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NQ02 BINDING SITE, designated 
SEQ ID: 17356, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10632] Another function of GAM69 is therefore inhibition of 



Nad(p)h dehydrogenase, quinone 2 (NQ02, Accession 
NP_000895.1), a gene which oxidizes NADH or NADPH by 
quinones and oxidation- reduction dyes. Accordingly, 
utilities of GAM69 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NQ02. 

[10633] The function of NQ02 has been established by previous 
studies. NAD(P)H:quinone oxidoreductases (NQOs) are 
flavoproteins that catalyze the oxidation of NADH or 
NADPH by various quinones and oxidation- reduction 
dyes. Jaiswal et al. (1988) described a cDNA that encodes 
a dioxin- inducible cytosolic form of human 
NAD(P)H:quinone oxidoreductase (NQOl; 125860). Jaiswal 
et al. (1990) described the nucleotide sequence and de- 
duced amino acid sequence for a cDNA clone that encodes 
a second form of this oxidoreductase, NQ02. It was iso- 
lated by screening a human liver cDNA library by hy- 
bridization with an NQOl cDNA probe. The NQ02 cDNA 
was 976 nucleotides long and encoded a protein of 231 
amino acids with a molecular mass of 25,956. The human 
NQ02 cDNA and protein were 54% and 49% similar to hu- 
man liver cytosolic NQOl cDNA and protein, respectively. 
Southern blot analysis suggested the presence of a single 



human gene approximately 14 to 17 kb long. The NQ02 
gene showed extensive polymorphism. By study of ro- 
dent/human somatic cell hybrids, Jaiswal et al. (1990) 
mapped the NQ02 gene to 6pter- ql2. By fluorescence in 
situ hybridization, Jaiswal et al. (1999) narrowed the map- 
ping of NQ02 to 6p25. 

[10634] 

[10635] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10636] jaiswal, A. K.; Bell, D. W.; Radjendirane, V.; Testa, J. R. : 

Localization of human NQOl gene to chromosome 16q22 
and NQ02- 6p25 and associated polymorphisms. Phar- 
macogenetics 9: 413- 418, 1999. ; and 

[10637] jaiswal, A. K.; Burnett, P.; Adesnik, M.; McBride, O. W. : 

Nucleotide and deduced amino acid sequence of a human 
cDNA (NQ02) corresponding to a second member of the 
NAD(P)H:quinone oxi. 

[10638] Further studies establishing the function and utilities of 

NQ02 are found in John Hopkins OMIM database record ID 
160998, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Nuclear receptor 
subfamily 3, group c, member 2 (NR3C2, Accession 



NP_000892.1) is another GAM69 target gene, herein des- 
ignated TARGET GENE. NR3C2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by NR3C2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NR3C2 BINDING SITE, designated 
SEQ ID: 18170, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10639] Another function of GAM69 is therefore inhibition of Nu- 
clear receptor subfamily 3, group c, member 2 (NR3C2, 
Accession NP_000892.1), a gene which is to increase ion 
and water transport and thus raise extracellular fluid vol- 
ume and blood pressure and lower potassium levels. Ac- 
cordingly, utilities of GAM69 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with NR3C2. 

[10640] The function of NR3C2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1.pl00 (Accession NP_055205.1) is another 
GAM69 target gene, herein designated TARGET GENE. 
plOO BINDING SITE is a target binding site found in the 3 x 



untranslated region of mRNA encoded by plOO, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
plOO BINDING SITE, designated SEQ ID:7791, to the nu- 
cleotide sequence of GAM69 RNA, herein designated GAM 
RNA, also designated SEQ ID:258. 

[10641] Another function of GAM69 is therefore inhibition of plOO 
(Accession NP_055205.1), a gene which coactivates gene 
expression regulated by the Epstein- Barr virus nuclear 
antigen 2 . Accordingly, utilities of GAM69 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with plOO. 

[10642] The function of plOO and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.P21/cdc42/racl-activated kinase 1 (ste20 
homolog, yeast) (PAK1, Accession NP.002 567.2) is an- 
other GAM69 target gene, herein designated TARGET 
GENE. PAK1 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by PAK1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of PAK1 BINDING SITE, designated SEQ ID:4638, 
to the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10643] Another function of GAM69 is therefore inhibition of 
P21/cdc42/racl-activated kinase 1 (ste20 homolog, 
yeast) (PAK1, Accession NP.002567.2), a gene which acti- 
vates thejun N- terminal kinase MAP kinase pathway. Ac- 
cordingly, utilities of GAM69 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PAK1. 

[10644] The function of PAK1 has been established by previous 

studies. PAK1 protein promotes the disassembly of stress 
fibers and focal adhesions. Sanders et al. (1999) demon- 
strated that, in baby hamster kidney- 21 and HeLa cells 
expressing constitutively active PAK1, MLCK (OMIM Ref. 
No. 600922) activity and myosin light- chain phosphory- 
lation were decreased, and cell spreading was inhibited. 
These results indicated that MLCK is a target for PAK1, 
and that PAKs may regulate cytoskeletal dynamics by de- 
creasing MLCK activity and myosin light- chain phospho- 
rylation. Parrini et al. (2002) showed that PAK1 forms ho- 
modimers in vivo and that its dimerization is regulated by 



the intracellular level of GTP- CDC42 (OMIM Ref. No. 
116952) or GTP- RAC1 (OMIM Ref. No. 602048). The 
dimerized PAK1 adopts a trans- inhibited conformation: 
the N- terminal inhibitory portion of one PAK1 molecule in 
the dimer binds and inhibits the catalytic domain of the 
other. One GTPase interaction can result in activation of 
both partners. Another ligand, beta- PIX (OMIM Ref. No. 
605477), can stably associate with dimerized PAK1. 
Dimerization does not facilitate PAK1 trans- phosphoryla- 
tion. The authors concluded that the functional signifi- 
cance of dimerization is to allow trans- inhibition. Vadla- 
mudi et al. (2002) identified filamin A (FLNA; 300017) as a 
binding partner of PAK1 in a yeast 2- hybrid screen of a 
mammary gland cDNA library. By mutation analysis, they 
localized the PAK1- binding region in FLNA to tandem re- 
peat 23 in the C terminus, and the FLNA- binding region 
in PAK1 between amino acids 52 and 132 in the conserved 
CDC42 (OMIM Ref. No. 116952)/RAC (OMIM Ref. No. 
602048)- interacting domain. Endogenous FLNA was 
phosphorylated by PAK1 on ser2152 following stimulation 
with physiologic signaling molecules. Following stimula- 
tion, FLNA colocalized with PAK1 in membrane ruffles. 
The ruffle- forming activity of PAK1 was found in FLNA- 



expressing cells, but not in cells deficient in FLNA. 

[10645] 

[10646] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10647] Sanders, L. C; Matsumura, F.; Bokoch, G. M.; de Lanerolle, 
P. : Inhibition of myosin light chain kinase by p21- acti- 
vated kinase. Science 283: 2083- 2085, 1999. ; and 

[10648] vadlamudi, R. K.; Li, F.; Adam, L; Nguyen, D.; Ohta, Y.; 
Stossel, T. P.; Kumar, R. : Filamin is essential in actin cy- 
toskeletal assembly mediated by p21- activated kinase 1. 
Nature Cell. 

[10649] Further studies establishing the function and utilities of 
PAK1 are found in John Hopkins OMIM database record ID 
601032, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Platelet-derived 
growth factor beta polypeptide (simian sarcoma viral 
(v-sis) oncogene homolog) (PDCFB, Accession 
NP_148937.1) is another GAM69 target gene, herein des- 
ignated TARGET GENE. PDGFB BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PDGFB, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
PDGFB BINDING SITE, designated SEQ ID:6199, to the nu- 
cleotide sequence of GAM69 RNA, herein designated GAM 
RNA, also designated SEQ ID:258. 

[10650] Another function of GAM69 is therefore inhibition of 

Platelet-derived growth factor beta polypeptide (simian 
sarcoma viral (v-sis) oncogene homolog) (PDGFB, Acces- 
sion NP_148937.1), a gene which plays an important role 
in stimulating adjacent cells to grow and thereby heal the 
wound, and therefore may be associated with Dermatofi- 
brosarcoma protuberans (dp). Accordingly, utilities of 
GAM69 include diagnosis, prevention and treatment of 
Dermatofibrosarcoma protuberans (dp)., and of other dis- 
eases and clinical conditions associated with PDGFB. 

[10651] The function of PDGFB has been established by previous 
studies. Most proliferating cells are programmed to un- 
dergo apoptosis unless specific survival signals are pro- 
vided. Platelet- derived growth factor promotes cellular 
proliferation and inhibits apoptosis. Romashkova and 
Makarov (1999) showed that PDGF activates the RAS/ 
PIK3/AKT1/IKK/NFKB1 pathway. In this pathway, NFKB1 
(OMIM Ref. No. 164011) does not induce c- myc and 



apoptosis, but instead induces putative antiapoptotic 
genes. In response to PDGF, AKT1 (OMIM Ref. No. 
164730) transiently associates with IKK (see OMIM Ref. 
No. 600664) and induces IKK activation. The authors sug- 
gested that under certain conditions PIK3 (see OMIM Ref. 
No. 171834) may activate NFKB1 without the involvement 
of NFKBIA (OMIM Ref. No. 164008) or NFKBIB (OMIM Ref. 
No. 604495) degradation. Dermatofibrosarcoma protu- 
berans (DFSP), an infiltrative skin tumor of intermediate 
malignancy, presents specific cytogenetic features such as 
reciprocal translocations t(17;22)(q22;ql3) and supernu- 
merary ring chromosomes derived from t(17;22). Simon et 
al. (1997) characterized the breakpoints from transloca- 
tions and rings in dermatofibrosarcoma protuberans and 
its juvenile form, giant cell fibroblastoma, on the genomic 
and RNA levels. They found that these rearrangements 
fuse the PDGFB gene and the COL1A1 gene (OMIM Ref. 
No. 120150). Simon et al. (1997) commented that PDGFB 
has transforming activity and is a potent mitogen for a 
number of cell types, but its role in oncogenic processes 
was not fully understood. They noted that neither COL1A1 
nor PDGFB had hitherto been implicated in tumor translo- 
cations. The gene fusions deleted exon 1 of PDGFB and 



released this growth factor from its normal regulation; see 
190040.0002. 

[10652] 

[10653] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10654] Simon, M.- P.; Pedeutour, F.; Sirvent, N.; Grosgeorge, J.; 
Minoletti, F.; Coindre, J.- M.; Terrier- Lacombe, M.-J.; 
Mandahl, N.; Craver, R. D.; Blin, N.; Sozzi, C; Turc- Carel, 
C; O'Brien, K. P.; Kedra, D.; Fransson, I.; Guilbaud, C; Du- 
manski, J. P. : Deregulation of the platelet- derived growth 
factor B- chain gene via fusion with collagen gene 
COL1A1 in dermatofibrosarcoma protuberans and giant- 
cell fibroblastoma. Nature Genet. 15: 95- 98, 1997. ; and 

[10655] Josephs, S. F.; Guo, C.; Ratner, L; Wong- Staal, F. : Human 
proto- oncogene nucleotide sequences corresponding to 
the transforming region of simian sarcoma virus. Science 
223: 487- 491, 1. 

[10656] Further studies establishing the function and utilities of 
PDGFB are found in John Hopkins OMIM database record 
ID 190040, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Platelet-derived growth factor beta polypeptide 



(simian sarcoma viral (v-sis) oncogene homolog) (PDGFB, 
Accession NP_002599.1) is another GAM69 target gene, 
herein designated TARGET GENE. PDGFB BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by PDGFB, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PDGFB BINDING SITE, designated SEQ ID:6199, to the nu- 
cleotide sequence of GAM69 RNA, herein designated GAM 
RNA, also designated SEQ ID:258. 

[10657] Another function of GAM69 is therefore inhibition of 
Platelet-derived growth factor beta polypeptide (simian 
sarcoma viral (v-sis) oncogene homolog) (PDGFB, Acces- 
sion NP_002599.1), a gene which plays an important role 
in stimulating adjacent cells to grow and thereby heal the 
wound, and therefore may be associated with Dermatofi- 
brosarcoma protuberans (dp). Accordingly, utilities of 
GAM69 include diagnosis, prevention and treatment of 
Dermatofibrosarcoma protuberans (dp)., and of other dis- 
eases and clinical conditions associated with PDGFB. 

[10658] The function of PDGFB has been established by previous 
studies. Most proliferating cells are programmed to un- 



dergo apoptosis unless specific survival signals are pro- 
vided. Platelet- derived growth factor promotes cellular 
proliferation and inhibits apoptosis. Romashkova and 
Makarov (1999) showed that PDGF activates the RAS/ 
PIK3/AKT1/IKK/NFKB1 pathway. In this pathway, NFKB1 
(OMIM Ref. No. 164011) does not induce c- myc and 
apoptosis, but instead induces putative antiapoptotic 
genes. In response to PDGF, AKT1 (OMIM Ref. No. 
164730) transiently associates with IKK (see OMIM Ref. 
No. 600664) and induces IKK activation. The authors sug- 
gested that under certain conditions PIK3 (see OMIM Ref. 
No. 171834) may activate NFKB1 without the involvement 
of NFKBIA (OMIM Ref. No. 164008) or NFKBIB (OMIM Ref. 
No. 604495) degradation. Dermatofibrosarcoma protu- 
berans (DFSP), an infiltrative skin tumor of intermediate 
malignancy, presents specific cytogenetic features such as 
reciprocal translocations t(17;22)(q22;ql3) and supernu- 
merary ring chromosomes derived from t(17;22). Simon et 
al. (1997) characterized the breakpoints from transloca- 
tions and rings in dermatofibrosarcoma protuberans and 
its juvenile form, giant cell fibroblastoma, on the genomic 
and RNA levels. They found that these rearrangements 
fuse the PDGFB gene and the COL1A1 gene (OMIM Ref. 



No. 120150). Simon et al. (1997) commented that PDGFB 
has transforming activity and is a potent mitogen for a 
number of cell types, but its role in oncogenic processes 
was not fully understood. They noted that neither COL1A1 
nor PDGFB had hitherto been implicated in tumor translo- 
cations. The gene fusions deleted exon 1 of PDGFB and 
released this growth factor from its normal regulation; see 
190040.0002. 

[10659] 

[10660] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10661] Simon, M.- P.; Pedeutour, F.; Sirvent, N.; Grosgeorge, J.; 
Minoletti, F.; CoindreJ.- M.; Terrier- Lacombe, M.- J.; 
Mandahl, N.; Craver, R. D.; Blin, N.; Sozzi, G.; Turc- Carel, 
C.; O'Brien, K. P.; Kedra, D.; Fransson, I.; Guilbaud, C.; Du- 
manski, J. P. : Deregulation of the platelet- derived growth 
factor B- chain gene via fusion with collagen gene 
COL1A1 in dermatofibrosarcoma protuberans and giant- 
cell fibroblastoma. Nature Genet. 15: 95- 98, 1997. ; and 

[10662] Josephs, S. F.; Guo, C.; Ratner, L; Wong- Staal, F. : Human 
proto- oncogene nucleotide sequences corresponding to 
the transforming region of simian sarcoma virus. Science 



223: 487- 491, 1. 

[10663] Further studies establishing the function and utilities of 
PDGFB are found in John Hopkins OMIM database record 
ID 190040, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. PRO2015 
(Accession NP_060982.1) is another GAM69 target gene, 
herein designated TARGET GENE. PRO2015 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by PRO2015, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PRO2015 
BINDING SITE, designated SEQ ID: 18651, to the nucleotide 
sequence of GAM69 RNA, herein designated GAM RNA, 
also designated SEQ ID:258. 

[10664] Another function of GAM69 is therefore inhibition of 

PRO2015 (Accession NP_060982.1) . Accordingly, utilities 
of GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO2015. 

[10665] Protein z, vitamin k-dependent plasma glycoprotein 

(PROZ, Accession NP_003882.1) is another GAM69 target 
gene, herein designated TARGET GENE. PROZ BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by PROZ, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PROZ BIND- 
ING SITE, designated SEQ ID:10472, to the nucleotide se- 
quence of GAM69 RNA, herein designated GAM RNA, also 
designated SEQ ID:258. 

[10666] Another function of GAM69 is therefore inhibition of Pro- 
tein z, vitamin k-dependent plasma glycoprotein (PROZ, 
Accession NP_003882.1) . Accordingly, utilities of GAM69 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PROZ. 

[10667] ptk7 protein tyrosine kinase 7 (PTK7, Accession 

NP_690622.1) is another GAM69 target gene, herein des- 
ignated TARGET GENE. PTK7 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PTK7, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PTK7 
BINDING SITE, designated SEQ ID: 14002, to the nucleotide 
sequence of GAM69 RNA, herein designated GAM RNA, 
also designated SEQ ID:258. 



[10668] Another function of GAM69 is therefore inhibition of Ptk7 
protein tyrosine kinase 7 (PTK7, Accession NP_690622.1), 
a gene which is a glycosylated receptor protein tyrosine 
kinase and may function as a cell adhesion molecule. Ac- 
cordingly, utilities of GAM69 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PTK7. 

[10669] The function of PTK7 has been established by previous 
studies. Protein- tyrosine kinases (PTKs) play important 
roles in regulating cell proliferation and differentiation 
during development. Lee et al. (1993) isolated a 220- bp 
fragment of PTK7 cDNA through a screen designed to 
identify tyrosine kinase mRNAs expressed in normal hu- 
man melanocytes. This fragment was mapped to chromo- 
some 6 by Southern blotting using a panel of human- 
hamster somatic cell hybrids. Park et al. (1996) isolated a 
full- length PTK7 cDNA and found that it encodes a re- 
ceptor protein- tyrosine kinase- like molecule closely re- 
lated to a chick kinase- like gene whose function was un- 
known. Mossie et al. (1995) independently isolated the 
PTK7 gene from colon carcinoma and designated it colon 
carcinoma kinase- 4. Banga et al. (1997) sublocalized the 
PTK7 gene to 6p21.1- pl2.2 by fluorescence in situ hy- 



bridization. 

[10670] 

[10671] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10672] |_ eGj s.- T.; Strunk, K. M.; Spritz, R. A. : A survey of protein 
tyrosine kinase mRNAs expressed in normal human 
melanocytes. Oncogene 8: 3403- 3410, 1993. ; and 

[10673] park, s.- K.; Lee, H.- S.; Lee, S.- T. : Characterization of 
the human full- length PTK7 cDNA encoding a receptor 
protein tyrosine kinase- like molecule closely related to 
chick KLG.J. Bioch. 

[10674] Further studies establishing the function and utilities of 
PTK7 are found in John Hopkins OMIM database record ID 
601890, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Protein tyrosine 
phosphatase, non-receptor type 7 (PTPN7, Accession 
NP.542156.1) is another CAM69 target gene, herein des- 
ignated TARGET GENE. PTPN7 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PTPN7, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 



the complementarity of the nucleotide sequences of 
PTPN7 BINDING SITE, designated SEQ ID:17270, to the nu- 
cleotide sequence of GAM69 RNA, herein designated GAM 
RNA, also designated SEQ ID:258. 

[10675] Another function of GAM69 is therefore inhibition of Pro- 
tein tyrosine phosphatase, non-receptor type 7 (PTPN7, 
Accession NP.542156.1) .Accordingly, utilities of GAM69 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PTPN7. 

[10676] Protein tyrosine phosphatase, non-receptor type 7 

(PTPN7, Accession NP_002823.2) is another GAM69 target 
gene, herein designated TARGET GENE. PTPN7 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by PTPN7, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PTPN7 BINDING SITE, designated SEQ 
ID: 17270, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10677] Another function of GAM69 is therefore inhibition of Pro- 
tein tyrosine phosphatase, non-receptor type 7 (PTPN7, 
Accession NP_002823.2) . Accordingly, utilities of GAM69 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PTPN7. 

[10678] Protein tyrosine phosphatase, non-receptor type 7 

(PTPN7, Accession NP.542155.1) is another GAM69 target 
gene, herein designated TARGET GENE. PTPN7 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by PTPN7, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PTPN7 BINDING SITE, designated SEQ 
ID:17270, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10679] Another function of GAM69 is therefore inhibition of Pro- 
tein tyrosine phosphatase, non-receptor type 7 (PTPN7, 
Accession NP_542155.1) .Accordingly, utilities of GAM69 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PTPN7. 

[10680] R i n g finger pro tein 3 (RNF3, Accession NP.006306.2) is 
another GAM69 target gene, herein designated TARGET 
GENE. RNF3 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by RNF3, corresponding to a target bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RNF3 BINDING SITE, 
designated SEQ ID:11664, to the nucleotide sequence of 
GAM69 RNA, herein designated GAM RNA, also designated 
SEQID:258. 

[10681] Another function of GAM69 is therefore inhibition of Ring 
finger protein 3 (RNF3, Accession NP_006306.2), a gene 
which is a mitogen- activated nuclear kinase involved in 
signal transduction. Accordingly, utilities of GAM69 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RNF3. 

[10682] The function of RNF3 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1. Splicing factor 3a, subunit 3, 60kda (SF3A3, 
Accession NP_006793.1) is another GAM69 target gene, 
herein designated TARGET GENE. SF3A3 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by SF3A3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SF3A3 BINDING SITE, 



designated SEQ ID:12715, to the nucleotide sequence of 
GAM69 RNA, herein designated GAM RNA, also designated 
SEQID:258. 

[10683] Another function of GAM69 is therefore inhibition of 
Splicing factor 3a, subunit 3, 60kda (SF3A3, Accession 
NP_006793.1) . Accordingly, utilities of GAM69 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SF3A3. 

[10684] Spermatogenesis associated 2 (SPATA2, Accession 

NP_006029.1) is another GAM69 target gene, herein des- 
ignated TARGET GENE. SPATA2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SPATA2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SPATA2 BINDING SITE, desig- 
nated SEQ ID:8049, to the nucleotide sequence of GAM69 
RNA, herein designated GAM RNA, also designated SEQ 
ID:258. 

[10685] Another function of GAM69 is therefore inhibition of 
Spermatogenesis associated 2 (SPATA2, Accession 
NP_006029.1) . Accordingly, utilities of GAM69 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with SPATA2. 

[10686] Suppressor of fused homolog (drosophila) (SUFU, Acces- 
sion NP_057253.2) is another GAM69 target gene, herein 
designated TARGET GENE. SUFU BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SUFU, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SUFU BINDING SITE, designated 
SEQ ID:5078, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 

[10687] Another function of GAM69 is therefore inhibition of Sup- 
pressor of fused homolog (drosophila) (SUFU, Accession 
NP_057253.2) . Accordingly, utilities of GAM69 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SUFU. 

[10688] TUBB-5 (Accession NP_1 15914.1) is another GAM69 tar- 
get gene, herein designated TARGET GENE. TUBB-5 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by TUBB-5, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TUBB-5 



BINDING SITE, designated SEQ ID:18195, to the nucleotide 
sequence of GAM69 RNA, herein designated GAM RNA, 
also designated SEQ ID:258. 

[10689] Another function of GAM69 is therefore inhibition of 

TUBB-5 (Accession NP_115914.1) . Accordingly, utilities of 
GAM69 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TUBB-5. 

[10690] ubiquitin specific protease 9, y chromosome (fat facets- 
like drosophila) (USP9Y, Accession NP_004645.1) is an- 
other GAM69 target gene, herein designated TARGET 
GENE. USP9Y BINDING SITE is a target binding site found 
in the 5 N untranslated region of mRNA encoded by USP9Y, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of USP9Y BINDING SITE, designated SEQ ID:4718, 
to the nucleotide sequence of GAM69 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:258. 

[10691] Another function of GAM69 is therefore inhibition of 

Ubiquitin specific protease 9, y chromosome (fat facets- 
like drosophila) (USP9Y, Accession NP_004645.1), a gene 
which removes ubiquitin from ubiquitin- conjugated pro- 
teins and has a role in spermatogenesis and therefore may 



be associated with Azoospermia. Accordingly, utilities of 
GAM69 include diagnosis, prevention and treatment of 
Azoospermia, and of other diseases and clinical condi- 
tions associated with USP9Y. 
[10692] The function of USP9Y has been established by previous 

studies. Sun et al. (1999) were the first to trace spermato- 
genic failure to a point mutation in a Y- linked gene or to 
a deletion of a single Y- linked gene. They sequenced the 
AZFa (see OMIM Ref. No. 415000) region of the Y chromo- 
some and identified 2 functional genes previously de- 
scribed: USP9Y and DBY (OMIM Ref. No. 400010). Screen- 
ing of the 2 genes in 576 infertile and 96 fertile men re- 
vealed several sequence variants, most of which appeared 
to be heritable and of little functional consequence. They 
found 1 de novo mutation in USP9Y: a 4- bp deletion in 
the splice donor site, causing an exon to be skipped and 
protein truncation. This mutation was present in a man 
with nonobstructive azoospermia, but was absent in his 
fertile brother, suggesting that the USP9Y mutation 
caused spermatogenic failure. Sun et al. (1999) also iden- 
tified a single gene deletion associated with spermato- 
genic failure, again involving USP9Y, by reanalyzing a 
published study. The coding regions of the DFFRY and 



DFFRX genes show 89% identity at the nucleotide level. In 
common with DFFRX, the potential amino acid sequence 
of DFFRY contains the conserved cys and his domains 
characteristic of ubiquitin C- terminal hydrolases. The hu- 
man DFFRY mRNA is expressed in a wide range of adult 
and embryonic tissues, including testis, whereas the ho- 
mologous mouse Dffry gene is expressed specifically in 
the testis. Brown et al. (1998) found that 3 azoospermic 
male patients had deletion of DFFRY from the Y chromo- 
some. Two patients had a testicular phenotype that re- 
sembled Sertoli cell- only syndrome (see OMIM Ref. No. 
305700), and the third had diminished spermatogenesis. 
In all 3 patients, the deletions extended from close to the 
3- prime end into the gene, removing the entire coding 
sequence of DFFRY. Brown et al. (1998) showed that the 
mouse Dffry gene maps to the Sxr- b deletion interval on 
the shorter arm of the mouse Y chromosome and that its 
expression in mouse testis can first be detected between 
7.5 and 10.5 days after birth when type A and B sper- 
matogonia and preleptotene and leptotene spermatocytes 
are present. 

[10693] 

[10694] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10695] sun, C; Skaletsky, H.; Birren, B.; Devon, K.; Tang, Z.; Si I— 
ber, S.; Oates, R.; Page, D. C. : An azoospermic man with a 
de novo point mutation in the Y- chromosomal gene 
USP9Y. Nature Genet. 23: 429- 432, 1999. ; and 

[10696] Brown, G. M.; Furlong, R. A.; Sargent, C. A.; Erickson, R. P.; 
Longepied, G.; Mitchell, M.; Jones, M. H.; Hargreave, T. B.; 
Cooke, H. J.; Affara, N. A. : Characterisation of the coding. 

[10697] Further studies establishing the function and utilities of 
USP9Y are found in John Hopkins OMIM database record 
ID 400005, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Udp-glucuronate decarboxylase 1 (UXS1, Accession 
NP.079352.1) is another GAM69 target gene, herein des- 
ignated TARGET GENE. UXS1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by UXS1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of UXS1 BINDING SITE, designated 
SEQ ID:7888, to the nucleotide sequence of GAM69 RNA, 
herein designated GAM RNA, also designated SEQ ID:258. 



[10698] Another function of GAM69 is therefore inhibition of Udp- 
glucuronate decarboxylase 1 (UXS1, Accession 
NP_079352.1) . Accordingly, utilities of GAM69 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with UXS1. 

[10699] 

[10700] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 70 
(GAM70), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[10701] GAM70 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM70 was detected is described hereinabove 
with reference to Figs. 8-15. 

[10702] GAM70 gene, herein designated GAM GENE, and GAM70 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[10703] GAM70 gene encodes a GAM70 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM70 precursor 
RNA does not encode a protein. A nucleotide sequence 



identical or highly similar to the nucleotide sequence of 
GAM70 precursor RNA is designated SEQ ID: 158, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 158 is located at 
position 38540894 relative to chromosome 17. 

[10704] GAM70 precursor RNA folds onto itself, forming GAM70 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[10705] GAM70 precursor RNA folds onto itself, forming GAM70 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 



[10706] Nucleotide sequence of GAM70 precursor RNA, desig- 
nated SEQ-ID: 158, and a schematic representation of a 
predicted secondary folding of GAM70 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[10707] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 70 folded precursor RNA into GAM 70 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM70 RNA is designated SEQ 
ID:358, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[10708] GAM70 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM70 target 
RNA, herein designated GAM TARGET RNA. GAM70 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 



5^UTR, PROTEIN CODING and 3^UTR respectively. 

[10709] GAM70 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM70 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM70 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM70 RNA may have a different number of target 
binding sites in untranslated regions of a GAM70 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^ UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10710] The complementary binding of GAM70 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM70 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 



ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM70 target RNA into GAM70 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[10711] | t j S appreciated that GAM70 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM70 target genes. The mRNA of each one of this plu- 
rality of GAM70 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM70 RNA, 
herein designated GAM RNA, and which when bound by 
GAM70 RNA causes inhibition of translation of respective 
one or more GAM70 target proteins. 

[10712] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM70 gene, herein designated GAM GENE, on one or 
more GAM70 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 



recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[10713] it is appreciated that specific functions and accordingly 
utilities of GAM70 correlate with, and may be deduced 
from, the identity of the target genes which GAM70 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[10714] 
[10715] 

[10716] ciq anc j tumor necrosis factor related protein 6 

(C1QTNF6, Accession NM.031910.2) is a GAM70 target 
gene, herein designated TARGET GENE. C1QTNF6 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by C1QTNF6, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C1QTNF6 
BINDING SITE, designated SEQ ID:561, to the nucleotide 



sequence of GAM70 RNA, herein designated GAM RNA, 
also designated SEQ ID:358. 

[10717] a function of GAM70 is therefore inhibition of Clq and 

tumor necrosis factor related protein 6 (C1QTNF6, Acces- 
sion NM.031910.2) . Accordingly, utilities of GAM70 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C1QTNF6. 

[10718] DKFZP434P211 (Accession NM.014549.1) is another 

GAM70 target gene, herein designated TARGET GENE. DK- 
FZP434P211 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by DK- 
FZP434P211, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434P211 BINDING SITE, des- 
ignated SEQ ID: 10873, to the nucleotide sequence of 
GAM70 RNA, herein designated GAM RNA, also designated 
SEQID:358. 

[10719] Another function of GAM 70 is therefore inhibition of DK- 
FZP434P211 (Accession NM_014549.1) . Accordingly, util- 
ities of GAM70 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434P211. 



[10720] FLJ13291 (Accession NM_032178.1) is another GAM70 
target gene, herein designated TARGET GENE. FLJ13291 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13291, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13291 BINDING SITE, designated SEQ ID:16725, to the 
nucleotide sequence of GAM70 RNA, herein designated 
GAM RNA, also designated SEQ ID:358. 

[10721] Another function of GAM70 is therefore inhibition of 

FLJ13291 (Accession NM.032 178.1) . Accordingly, utilities 
of GAM70 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13291. 

[10722] FLJ14950 (Accession ) is another GAM 70 target gene, 

herein designated TARGET GENE. FLJ14950 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by FLJ14950, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ14950 
BINDING SITE, designated SEQ ID: 1848, to the nucleotide 
sequence of GAM70 RNA, herein designated GAM RNA, 



also designated SEQ ID:358. 

[10723] Another function of GAM70 is therefore inhibition of 

FLJ14950 (Accession ) . Accordingly, utilities of GAM70 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ14950. 

[10724] LOC254956 (Accession XM.171204.2) is another GAM 70 
target gene, herein designated TARGET GENE. LOC254956 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC254956, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254956 BINDING SITE, designated SEQ ID:10060, to 
the nucleotide sequence of GAM70 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:358. 

[10725] Another function of GAM70 is therefore inhibition of 

LOC254956 (Accession XM.171204.2) . Accordingly, utili- 
ties of GAM70 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC254956. 

[10726] LOC91149 (Accession XM_036480.1) is another GAM 70 
target gene, herein designated TARGET GENE. LOC91149 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC91149, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91149 BINDING SITE, designated SEQ ID:503, to the 
nucleotide sequence of GAM70 RNA, herein designated 
GAM RNA, also designated SEQ ID:358. 
[10727] Another function of GAM70 is therefore inhibition of 

LOC91149 (Accession XM_036480.1) . Accordingly, utili- 
ties of GAM70 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91149. 

[10728] Serine protease inhibitor, kunitz type 1 (SPINT1, Accession 
NM_003710.1) is another GAM 70 target gene, herein des- 
ignated TARGET GENE. SPINT1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SPINT1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SPINT1 BINDING SITE, designated 
SEQ ID: 1381, to the nucleotide sequence of GAM 70 RNA, 
herein designated GAM RNA, also designated SEQ ID:358. 

[10729] Another function of GAM70 is therefore inhibition of Ser- 



ine protease inhibitor, kunitz type 1 (SPINT1, Accession 
NM_003710.1) . Accordingly, utilities of GAM70 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SPINT1. 

[10730] 

[10731] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 71 
(GAM71), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[10732] CAM71 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM71 was detected is described hereinabove 
with reference to Figs. 8-15. 

[10733] GAM 71 gene, herein designated GAM GENE, and GAM 71 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[10734] GAM71 gene encodes a GAM71 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM71 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 



GAM71 precursor RNA is designated SEQ ID: 163, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 163 is located at 
position 56709260 relative to chromosome 12. 

[10735] GAM 71 precursor RNA folds onto itself, forming GAM 71 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[10736] GAM 71 precursor RNA folds onto itself, forming GAM 71 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[10737] Nucleotide sequence of GAM71 precursor RNA, desig- 



nated SEQ-ID: 163, and a schematic representation of a 
predicted secondary folding of CAM71 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 
[10738] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 71 folded precursor RNA into GAM 71 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM71 RNA is designated SEQ 
ID:257, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[10739] GAM 71 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM71 target 
RNA, herein designated GAM TARGET RNA. GAM 71 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 



[10740] GAM 71 RNA, herein designated GAM RNA, binds comple- 
mentarity to one or more target binding sites located in 
untranslated regions of GAM71 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM71 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM71 RNA may have a different number of target 
binding sites in untranslated regions of aGAM71 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5 UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[10741] The complementary binding of GAM71 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM71 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 



translation of GAM71 target RNA into GAM71 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[10742] it j S appreciated that GAM71 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM71 target genes. The mRNA of each one of this plu- 
rality of GAM71 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM71 RNA, 
herein designated GAM RNA, and which when bound by 
GAM71 RNA causes inhibition of translation of respective 
one or more GAM71 target proteins. 

[10743] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM71 gene, herein designated GAM GENE, on one or 
more GAM71 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 



those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[10744] | t j S appreciated that specific functions and accordingly 
utilities of GAM71 correlate with, and may be deduced 
from, the identity of the target genes which GAM71 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[10745] 
[10746] 

[10747] Atp-binding cassette, sub-family d (aid), member 4 
(ABCD4, Accession NM_020323.1) is a GAM 71 target 
gene, herein designated TARGET GENE. ABCD4 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of multiple transcripts of mRNA encoded by 
ABCD4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ABCD4 BINDING SITE, designated 
SEQ ID:8201, to the nucleotide sequence of GAM 71 RNA, 



herein designated GAM RNA, also designated SEQ ID:257. 
[10748] a function of GAM71 is therefore inhibition of Atp- 

binding cassette, sub-family d (aid), member 4 (ABCD4, 
Accession NM_020323.1), a gene which Putative peroxi- 
somal ATP binding cassette transporter. Accordingly, util- 
ities of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
ABCD4. 

[10749] The function of ABCD4 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM51.1.Ankyrin repeat and btb (poz) domain contain- 
ing 1 (ABTB1, Accession NM.032548.2) is another GAM 71 
target gene, herein designated TARGET GENE. ABTB1 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of multiple transcripts of mRNA encoded 
by ABTB1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ABTB1 BINDING SITE, designated 
SEQ ID:7271, to the nucleotide sequence of GAM 71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10750] Another function of GAM71 is therefore inhibition of 



Ankyrin repeat and btb (poz) domain containing 1 (ABTB1, 
Accession NM.032548.2) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ABTB1. 

[10751] A disintegrin-like and metalloprotease (reprolysin type) 
with thrombospondin type 1 motif, 1 (ADAMTS1, Acces- 
sion NM_006988.2) is another GAM 71 target gene, herein 
designated TARGET GENE. ADAMTS1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by ADAMTS1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ADAMTS1 BIND- 
ING SITE, designated SEQ ID:16850, to the nucleotide se- 
quence of GAM71 RNA, herein designated GAM RNA, also 
designated SEQ ID:257. 

[10752] Another function of GAM71 is therefore inhibition of A 

disintegrin-like and metalloprotease (reprolysin type) with 
thrombospondin type 1 motif, 1 (ADAMTS1, Accession 
NM.006988.2) . Accordingly, utilities of GAM71 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ADAMTS1. 

[10753] a disintegrin-like and metalloprotease (reprolysin type) 



with thrombospondin type 1 motif, 13 (ADAMTS13, Ac- 
cession NM_139025.1) is another GAM71 target gene, 
herein designated TARGET GENE. ADAMTS13 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of multiple transcripts of mRNA encoded by 
ADAMTS13, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ADAMTS13 BINDING SITE, desig- 
nated SEQ ID:7432, to the nucleotide sequence of GAM71 
RNA, herein designated GAM RNA, also designated SEQ 
ID:257. 

[10754] Another function of GAM71 is therefore inhibition of A 

disintegrin-like and metalloprotease (reprolysin type) with 
thrombospondin type 1 motif, 13 (ADAMTS13, Accession 
NM_139025.1), a gene which cleaves aggrecan, a cartilage 
proteoglycan, and may be involved in its turnover. Ac- 
cordingly, utilities of GAM71 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ADAMTS13. 

[10755] The function of ADAMTS13 has been established by previ- 
ous studies. Furlan et al. (1996) and Tsai (1996) indepen- 
dently reported that a metal- containing proteolytic en- 



zyme (metalloprotease) in normal plasma cleaves the pep- 
tide bond between tyrosine at position 842 and methion- 
ine at position 843 in monomeric subunits of von Wille- 
brand factor (VWF; 193400), thereby degrading the large 
multimers. This von Willebrand factor- cleaving protease 
was found by Furlan et al. (1997) to be deficient in 4 pa- 
tients with chronic relapsing thrombotic thrombocy- 
topenic purpura (OMIM Ref. No. 274150), 2 of whom were 
brothers. Because no inhibitor of the enzyme was de- 
tected in plasma, the deficiency was ascribed to an abnor- 
mality in the production, survival, or function of the pro- 
tease. Furlan et al. (1998) studied plasma samples from 
30 patients with thrombotic thrombocytopenic purpura 
and 23 patients with the hemolytic- uremic syndrome 
(HUS; 235400). Of 24 patients with nonfamilial thrombo- 
cytopenic purpura, 20 had severe and 4 had moderate 
protease deficiency during an acute event. An inhibitor of 
VWF found in 20 of the 24 patients (in all 5 plasma sam- 
ples tested) was shown to be IgC, i.e., an antibody. Furlan 
et al. (1998) found that 6 patients with familial thrombo- 
cytopenic purpura lacked von Willebrand factor- cleaving 
protease activity but had no inhibitor, whereas all 10 pa- 
tients with familial hemolytic- uremic syndrome had nor- 



mal protease activity. In vitro proteolytic degradation of 
von Willebrand factor by the protease was studied in 5 pa- 
tients with familial and 7 patients with nonfamilial 
hemolytic- uremic syndrome and was found to function 
normally in all 12 patients. In 2 Japanese families with Up- 
shaw- Schulman syndrome (OMIM Ref. No. 276850), char- 
acterized by congenital TTP with neonatal onset and fre- 
quent relapses, Kokame et al. (2002) reported 4 novel 
mutations, 3 missense and 1 nonsense. Comparison of 
individual ADAMTS13 genotypes and plasma VWFCP activ- 
ities indicated that 3 of the mutations, arg268 to pro 
(R268P; 604134.0014), gln449 to ter (Q449X; 
604134.0013), and cys508 to tyr (C508Y; 604134.0015), 
abrogated activity of the enzyme, whereas the fourth, 
pro475 to ser (P475S; 604134.0016), retained low but 
significant activity. The effects of these mutations were 
further confirmed by expression analysis in HeLa cells. 
Recombinant VWFCP containing either of the mutations 
R268P or C508Y was not secreted from cells; in contrast, 
VWFCP containing either Q449X or P475S was normally 
secreted but demonstrated minimal activity. Genotype 
analysis of 364 Japanese subjects revealed that the P475S 
mutation was heterozygous in 9.6% of individuals, sug- 



gesting that approximately 10% of the Japanese popula- 
tion possesses reduced VWFCP activity. Thus, the muta- 
tion represents an SNP associated with alterations in 
VWFCP activity that may be a risk factor for thrombotic 
disorders. 

[10756] 

[10757] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10758] Furlan, M.; Robles, R.; Galbusera, M.; Remuzzi, C; Kyrle, 
P. A.; Brenner, B.; Krause, M.; Scharrer, I.; Aumann, V.; 
Mittler, U.; Solenthaler, M.; Lammle, B. : Von Willebrand 
factor- cleaving protease in thrombotic thrombocytopenic 
purpura and the hemolytic- uremic syndrome. New Eng. J. 
Med. 339: 1578- 1584, 1998. ; and 

[10759] Kokame, K.; Matsumoto, M.; Soejima, K.; Yagi, H.; Ishiza- 
shi, H.; Funato, M.; Tamai, H.; Konno, M.; Kamide, K.; 
Kawano, Y.; Miyata, T.; Fujimura, Y. : Mutations and com- 
mon polymorphisms i. 

[10760] Further studies establishing the function and utilities of 
ADAMTS13 are found in John Hopkins OMIM database 
record ID 604134, and in cited publications listed in Table 
5, which are hereby incorporated by reference.AFAP 



(Accession NM_02 1638.2) is another GAM71 target gene, 
herein designated TARGET GENE. AFAP BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by AFAP, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of AFAP BINDING SITE, 
designated SEQ ID:5293, to the nucleotide sequence of 
GAM71 RNA, herein designated GAM RNA, also designated 
SEQID:257. 

[10761] Another function of GAM71 is therefore inhibition of AFAP 
(Accession NM_02 1638.2) . Accordingly, utilities of 
GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AFAP. 

[10762] Ankyrin repeat and socs box-containing 16 (ASB16, Ac- 
cession NM_080863.4) is another GAM71 target gene, 
herein designated TARGET GENE. ASB16 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by ASB16, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ASB16 BINDING SITE, 
designated SEQ ID: 1294, to the nucleotide sequence of 



GAM71 RNA, herein designated GAM RNA, also designated 
SEQID:257. 

[10763] Another function of GAM71 is therefore inhibition of 

Ankyrin repeat and socs box-containing 16 (ASB16, Ac- 
cession NM_080863.4) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ASB16. 

[10764] Atpase, class i, type 8b, member 2 (ATP8B2, Accession 

XM.290875.1) is another GAM 71 target gene, herein des- 
ignated TARGET GENE. ATP8B2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by ATP8B2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ATP8B2 BINDING SITE, desig- 
nated SEQ ID: 18449, to the nucleotide sequence of 
GAM71 RNA, herein designated GAM RNA, also designated 
SEQID:257. 

[10765] Another function of GAM71 is therefore inhibition of At- 
pase, class i, type 8b, member 2 (ATP8B2, Accession 
XM_290875.1) . Accordingly, utilities of GAM 71 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ATP8B2. 



[10766] Axl receptor tyrosine kinase (AXL, Accession 

NM_021913.2) is another GAM71 target gene, herein des- 
ignated TARGET GENE. AXL BINDING SITE is a target bind- 
ing site found in the 5 X untranslated region of multiple 
transcripts of mRNA encoded by AXL, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of AXL BINDING 
SITE, designated SEQ ID:3749, to the nucleotide sequence 
of GAM71 RNA, herein designated GAM RNA, also desig- 
nated SEQID:257. 

[10767] Another function of GAM71 is therefore inhibition of Axl 
receptor tyrosine kinase (AXL, Accession NM_02 1913.2) . 
Accordingly, utilities of GAM71 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with AXL. 

[10768] Beta-site app-cleaving enzyme (BACE, Accession 

NM_138973.1) is another GAM71 target gene, herein des- 
ignated TARGET GENE. BACE BINDING SITE1 and BACE 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
BACE, corresponding to target binding sites such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 



ble 4 illustrates the complementarity of the nucleotide se- 
quences of BACE BINDING SITE1 and BACE BINDING SITE2, 
designated SEQ ID: 12874 and SEQ ID: 1238 respectively, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10769] Another function of GAM71 is therefore inhibition of Beta- 
site app-cleaving enzyme (BACE, Accession 
NM_138973.1), a gene which is responsible for the prote- 
olytic processing of the amyloid precursor protein and 
therefore may be associated with Alzheimer disease. Ac- 
cordingly, utilities of GAM71 include diagnosis, prevention 
and treatment of Alzheimer disease, and of other diseases 
and clinical conditions associated with BACE. 

[10770] jhe function of BACE has been established by previous 

studies. Cerebral deposition of amyloid beta peptide is an 
early and critical feature of Alzheimer disease (AD; 
104300). Amyloid beta generation depends on proteolytic 
cleavage of amyloid precursor protein (APP; 104760) by 2 
proteases, beta- secretase and gamma- secretase. Vassar 
et al. (1999) reported the cloning of a human transmem- 
brane aspartic protease that had all the known character- 
istics of the beta- secretase. Using an expression cloning 
strategy, they identified a clone that shared significant se- 



quence similarity with members of the pepsin subfamily of 
aspartic proteases. This clone encoded a novel protein, 
designated BACE for 'beta- site APP- cleaving enzyme.' 
The BACE open reading frame encodes a protein of 501 
amino acids containing a 21- amino acid signal peptide 
followed by a proprotein domain spanning amino acids 22 
to 45. The lumenal domain of the mature protein is fol- 
lowed by 1 predicted transmembrane domain and a short 
cytosolic C- terminal tail of 24 amino acids. BACE was 
predicted to be a type 1 transmembrane protein with the 
active site on the lumenal side of the membrane, where 
beta- secretase cleaves APP. The BACE protein shares 
greatest amino acid identity (30%) with cathepsin E (OMIM 
Ref. No. 116890). Rat and mouse BACE orthologs have 
96% amino acid sequence identity with the human BACE 
protein. Northern blot analysis of human BACE mRNA in 
adult peripheral tissues and various subregions of the 
brain detected 3 transcripts of approximately 7.0, 4.4, 
and 2.6 kb. By in situ hybridization, expression of BACE 
mRNA in rat brain was observed at higher levels in neu- 
rons than in glia, supporting the idea that neurons are the 
primary source of the extracellular A- beta deposited in 
amyloid plaques. Vassar et al. (1999) ascribed the differ- 



ence between the apparent and calculated molecular 
weight (approximately 70 and 51 kD, respectively) of the 
BACE protein to N- linked glycosylation. Immunostaining 
demonstrated intracellular localization of BACE to the 
Golgi and endosomes. Transient overexpression of BACE 
did not affect APP expression, but decreased alpha- sec- 
retase cleavage and increased beta- secretase activity in 
cells expressing wildtype or Swedish mutant 
(104760.0008) APP. BACE overexpression induced cleav- 
age only at the known beta- secretase positions, aspl and 
glull. Vassar et al. (1999) concluded that their data pro- 
vided strong evidence that the BACE aspartic protease is 
the long- sought beta- secretase. 
[10771] Animal model experiments lend further support to the 
function of BACE. Luo et al. (2001) found that mice defi- 
cient in BACE1 are healthy, fertile, and appear normal in 
gross anatomy, tissue histology, hematology, and clinical 
chemistry. Bacel - /- mice who are also hemizygous for 
an amyloid precursor protein transgene lack brain beta- 
amyloid and beta- secretase- cleaved APP C- terminal 
fragments. These results provided validation of BACE1 as 
the major beta- secretase in vivo and suggested that 
therapeutic inhibition of BACE1 for the treatment of 



Alzheimer disease may be free of mechanism- based tox- 
icity. 

[10772] it j S appreciated that the abovementioned animal model 
for BACE is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[10773] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10774] vassar, R.; Bennett, B. D.; Babu- Khan, S.; Kahn, S.; Men- 
diaz, E. A.; Dents, P.; Taplow, D. B.; Ross, S.; Amaranta, P.; 
Loeloff, R.; Luo, Y.; Fisher, S.; and 12 others : Beta- secre- 
tase cleavage of Alzheimer's amyloid precursor protein by 
the transmembrane aspartic protease BACE. Science 286: 
735- 741, 1999. ; and 

[10775] Lu0j y.; Bolon, B.; Kahn, S.; Bennett, B. D.; Babu- Khan, S.; 
Denis, P.; Fan, W.; Kha, H.; Zhang, J.; Gong, Y.; Martin, L; 
Louis, J.- C; Yan, Q.; Richards, W. C; Citron, M.; Vassar, 
R. 

[10776] Further studies establishing the function and utilities of 
BACE are found in John Hopkins OMIM database record ID 
604252, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. B-cell cll/lymphoma 



2 (BCL2, Accession NM_000633.1) is another GAM 71 tar- 
get gene, herein designated TARGET GENE. BCL2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by BCL2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of BCL2 BINDING SITE, designated SEQ ID:8286, 
to the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 
[10777] Another function of GAM71 is therefore inhibition of B- 

cell cll/lymphoma 2 (BCL2, Accession NM_000633.1) . Ac- 
cordingly, utilities of GAM71 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with BCL2. 

[10778] Chromosome 14 open reading frame 1 (C14orfl, Acces- 
sion NM_007176.1) is another GAM71 target gene, herein 
designated TARGET GENE. C14orfl BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by C14orfl, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C14orfl BIND- 



ING SITE, designated SEQ ID:18564, to the nucleotide se- 
quence of GAM71 RNA, herein designated GAM RNA, also 
designated SEQ ID:257. 

[10779] Another function of GAM71 is therefore inhibition of 

Chromosome 14 open reading frame 1 (C14orfl, Acces- 
sion NM_007176.1) . Accordingly, utilities of GAM71 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C14orfl. 

[10780] CGRll (Accession NM_006569.1) is another GAM 71 target 
gene, herein designated TARGET GENE. CGRll BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CGRll, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CGRll BIND- 
ING SITE, designated SEQ ID:13993, to the nucleotide se- 
quence of GAM71 RNA, herein designated GAM RNA, also 
designated SEQ ID:257. 

[10781] Another function of GAM71 is therefore inhibition of 

CGRll (Accession NM_006569.1) . Accordingly, utilities of 
GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CGRll. 

[10782] Collagen, type iv, alpha 6 (COL4A6, Accession 



NM_001847.1) is another GAM71 target gene, herein des- 
ignated TARGET GENE. COL4A6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by COL4A6, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
COL4A6 BINDING SITE, designated SEQ ID:11540, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10783] Another function of GAM71 is therefore inhibition of Col- 
lagen, type iv, alpha 6 (COL4A6, Accession NM.001847.1) 
. Accordingly, utilities of GAM71 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with COL4A6. 

[10784] Cysteine and glycine-rich protein 1 (CSRP1, Accession 

NM_004078.1) is another GAM71 target gene, herein des- 
ignated TARGET GENE. CSRP1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CSRP1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CSRP1 BINDING SITE, designated 



SEQ ID: 14791, to the nucleotide sequence of GAM71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10785] Another function of GAM71 is therefore inhibition of Cys- 
teine and glycine-rich protein 1 (CSRP1, Accession 
NM_004078.1), a gene which could play a role in neuronal 
development. Accordingly, utilities of GAM71 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with CSRP1. 

[10786] The function of CSRP1 has been established by previous 
studies. The human gene encoding cysteine- rich protein 
(CSRP) is a highly conserved, cell cycle- regulated gene 
that is induced in the immediate early response to serum 
repletion in serum- starved, noncycling cells. The LIM/ 
double zinc finger motif found in cysteine- rich protein is 
found in an expanding group of proteins with critical 
functions in gene regulation, cell growth, and somatic dif- 
ferentiation (Wang et al., 1992). Other members of the 
group include cysteine- rich intestinal protein (CRIP; 
123875), CSRP2 (OMIM Ref. No. 601871), CSRP3 (OMIM 
Ref. No. 600824), and the rhombotin genes RBTN1 (OMIM 
Ref. No. 186921), RBTN2 (OMIM Ref. No. 180385), and 
RBTN3 (OMIM Ref. No. 180386). Weiskirchen et al. (1995) 
described the CRP family of LIM domain proteins Wang et 



al. (1992) cloned the human CRP genomic sequence. The 
CRP gene spans approximately 23.2 kb from the cap site 
to the polyadenylation site. It contains 6 exons, with a 
10.4- kb first intron. The authors showed that CRP is a 
primary response gene in both human fibroblasts and 
mouse Balb/c 3T3 cells; in the mouse cells, the kinetic 
profile of its induction closely paralleled that of c- myc 
(190080 

[10787] 

[10788] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10789] wang, X.; Ray, K.; Szpirer, J.; Levan, C; Liebhaber, S. A.; 

Cooke, N. E. : Analysis of the human cysteine- rich protein 
gene (CSRP), assignment to chromosome lq24- lq32, 
and identification of an associated Mspl polymorphism. 
Genomics 14: 391- 397, 1992. ; and 

[10790] Liebhaber, S. A.; Emery, J. G.; Urbanek, M.; Wang, X.; 

Cooke, N. E. : Characterization of a human cDNA encoding 
a widely expressed and highly conserved cysteine- rich 
protein with an unus. 

[10791] Further studies establishing the function and utilities of 
CSRP1 are found in John Hopkins OMIM database record 



ID 123876, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Dystroglycan 
1 (dystrophin-associated glycoprotein 1) (DAG1, Acces- 
sion NM_004393.1) is another GAM71 target gene, herein 
designated TARGET GENE. DAG1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DAG1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DAG1 BINDING SITE, designated 
SEQ ID:11861, to the nucleotide sequence of GAM71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 
[10792] Another function of GAM71 is therefore inhibition of Dys- 
troglycan 1 (dystrophin-associated glycoprotein 1) (DAG1, 
Accession NM_004393.1), a gene which may provide link- 
age between the sarcolemma and extracellular matrix 
(ECM) and therefore may be associated with Fukuyama- 
type congenital muscular dystrophy. Accordingly, utilities 
of GAM71 include diagnosis, prevention and treatment of 
Fukuyama- type congenital muscular dystrophy., and of 
other diseases and clinical conditions associated with 
DAG1. 

[10793] The function of DAG1 and its association with various dis- 



eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Dodecenoyl-coenzyme a delta isomerase (3,2 
trans-enoyl-coenzyme a isomerase) (DCI, Accession 
NM_001919.1) is another GAM 71 target gene, herein des- 
ignated TARGET GENE. DCI BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by DCI, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DCI BINDING SITE, designated SEQ 
ID: 1497, to the nucleotide sequence of GAM71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10794] Another function of GAM71 is therefore inhibition of Do- 
decenoyl-coenzyme a delta isomerase (3,2 trans- 
enoyl-coenzyme a isomerase) (DCI, Accession 
NM_001919.1) . Accordingly, utilities of GAM71 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DCI. 

[10795] DKFZP434B103 (Accession NM_015644.1) is another 

GAM 71 target gene, herein designated TARGET GENE. DK- 
FZP434B103 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by DK- 



FZP434B103, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434B103 BINDING SITE, des- 
ignated SEQ ID:11454, to the nucleotide sequence of 
GAM71 RNA, herein designated GAM RNA, also designated 
SEQID:257. 

[10796] Another function of GAM71 is therefore inhibition of DK- 
FZP434B103 (Accession NM_015644.1) . Accordingly, util- 
ities of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434B103. 

[10797] DKFZp434G0920 (Accession ) is another GAM 71 target 
gene, herein designated TARGET GENE. DKFZp434G0920 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by DKFZp434G0920, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DKFZp434G0920 BINDING SITE, designated 
SEQ ID: 15728, to the nucleotide sequence of GAM71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10798] Another function of GAM71 is therefore inhibition of DK- 



FZp434G0920 (Accession ) . Accordingly, utilities of 
GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DK- 
FZp434G0920. 

[10799] DKFZp434L0850 (Accession NM_017558.1) is another 

GAM 71 target gene, herein designated TARGET GENE. DK- 
FZp434L0850 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp434L0850, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp434L0850 BINDING SITE, 
designated SEQ ID: 14410, to the nucleotide sequence of 
GAM 71 RNA, herein designated GAM RNA, also designated 
SEQID:257. 

[10800] Another function of GAM71 is therefore inhibition of DK- 
FZp434L0850 (Accession NM_017558.1) . Accordingly, 
utilities of GAM71 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434L0850. 

[10801] DKFZp547H236 (Accession ) is another GAM 71 target 
gene, herein designated TARGET GENE. DKFZp547H236 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by DKFZp547H236, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DKFZp547H236 BINDING SITE, designated SEQ 
ID: 18786, to the nucleotide sequence of GAM 71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10802] Another function of GAM71 is therefore inhibition of DK- 
FZp547H236 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DKFZp547H236. 

[10803] DKFZp547M072 (Accession ) is another GAM 71 target 
gene, herein designated TARGET GENE. DKFZp547M072 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by DKFZp547M072, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DKFZp547M072 BINDING SITE, designated SEQ 
ID:15410, to the nucleotide sequence of GAM 71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10804] Another function of GAM71 is therefore inhibition of DK- 
FZp547M072 (Accession ) . Accordingly, utilities of 



GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DK- 
FZp547M072. 

[10805] DKFZP586I2223 (Accession NM_080730.1) is another 

GAM 71 target gene, herein designated TARGET GENE. DK- 
FZP586I2223 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DKFZP586I2223, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZP586I2223 BINDING SITE, designated SEQ ID:457, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10806] Another function of GAM71 is therefore inhibition of DK- 
FZP586I2223 (Accession NM_080730.1) . Accordingly, 
utilities of GAM71 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP586I2223. 

[10807] DKFZP586M1120 (Accession NM_031294.1) is another 

GAM 71 target gene, herein designated TARGET GENE. DK- 
FZP586M1120 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 



FZP586M1120, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP586M1120 BINDING SITE, 
designated SEQ ID:7051, to the nucleotide sequence of 
GAM71 RNA, herein designated GAM RNA, also designated 
SEQID:257. 

[10808] Another function of GAM71 is therefore inhibition of DK- 
FZP586M1120 (Accession NM.031294.1) . Accordingly, 
utilities of GAM71 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP586M1120. 

[10809] Dual specificity phosphatase 7 (DUSP7, Accession 

XM_037430.5) is another GAM 71 target gene, herein des- 
ignated TARGET GENE. DUSP7 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by DUSP7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DUSP7 BINDING SITE, designated 
SEQ ID: 19651, to the nucleotide sequence of GAM71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10810] Another function of GAM71 is therefore inhibition of Dual 



specificity phosphatase 7 (DUSP7, Accession 
XM_037430.5), a gene which is a member of the dual 
specificity protein phosphatase family . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DUSP7. 

[10811] The function of DUSP7 has been established by previous 
studies. Members of the mitogen- activated protein (MAP) 
kinase family play a pivotal role in cellular signal trans- 
duction. The dual- specificity phosphatases can reverse 
MAP kinase activation by dephosphorylating critical phos- 
photyrosine and phosphothreonine residues. Muda et al. 
(1996) identified rat superior cervical ganglion cDNAs en- 
coding 2 dual- specificity phosphatases that they desig- 
nated MKP3 (OMIM Ref. No. 602748) and MKPX. The pre- 
dicted 280- amino acid sequence of the partial MKPX 
cDNA was 76% identical to that of MKP3. Groom et al. 
(1996) identified cDNAs encoding the human MKP3 and 
MKPX homologs, which they called PYST1 and PYST2, re- 
spectively. The predicted amino acid sequence of the par- 
tial PYST2 cDNA was 73% identical to that of PYST1. 
Northern analysis revealed that the 3.5- kb PYST2 mRNA 
was expressed at low levels in several tissues. In liver, 



Groom et al. (1996) observed strong expression of a 2.5- 
kb transcript and much weaker expression of a 5- kb 
transcript. 

[10812] 

[10813] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10814] Groom, L. A.; Sneddon, A. A.; Alessi, D. R.; Dowd, S.; 

Keyse, S. M. : Differential regulation of the MAP, SAP and 
Rk/p38 kinases by Pystl, a novel cytosolic dual- speci- 
ficity phosphatase. EMBO J. 15: 3621- 3632, 1996. ; and 

[10815] Muda, M.; Boschert, U.; Dickinson, R.; Martinou, J.- C; 

Martinou, I.; Camps, M.; Schlegel, W.; Arkinstall, S. : MKP- 
3, a novel cytosolic protein- tyrosine phosphatase that 
exemplifies a. 

[10816] Further studies establishing the function and utilities of 
DUSP7 are found in John Hopkins OMIM database record 
ID 602749, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Egl nine ho- 
molog 2 (c. elegans) (EGLN2, Accession NM_080732.1) is 
another GAM71 target gene, herein designated TARGET 
GENE. EGLN2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 



mRNA encoded by EGLN2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EGLN2 BINDING SITE, 
designated SEQ ID: 16027, to the nucleotide sequence of 
GAM71 RNA, herein designated GAM RNA, also designated 
SEQID:257. 

[10817] Another function of GAM71 is therefore inhibition of Egl 
nine homolog 2 (c. elegans) (EGLN2, Accession 
NM_080732.1), a gene which is an essential component of 
the pathway. Accordingly, utilities of GAM71 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with EGLN2. 

[10818] jhe function of EGLN2 has been established by previous 
studies. In cultured mammalian cells, Bruick and McKnight 
(2001) found that the inappropriate accumulation of HIF 
caused by forced expression of the HIF1- alpha subunit 
under normoxic conditions was attenuated by coexpres- 
sion of HPH. Suppression of HPH in cultured Drosophila 
melanogaster cells by RNA interference resulted in ele- 
vated expression of the hypoxia- inducible gene LDH (see 
OMIM Ref. No. 150000) under normoxic conditions. Bruick 
and McKnight (2001) concluded that HPH is an essential 



component of the pathway through which cells sense oxy- 
gen. HIF is a transcriptional complex that plays a central 
role in mammalian oxygen homeostasis. Posttranslational 
modification by prolyl hydroxy lation is a key regulatory 
event that targets HIF- alpha (HIF1; 603348) subunits for 
proteasomal destruction via the von Hippel- Lindau (VHL; 
193300) ubiquitylation complex. Epstein et al. (2001) de- 
fined a conserved HIF- VHL- prolyl hydroxylase pathway 
in C. elegans and identified Egl9 as a dioxygenase that 
regulates HIF by prolyl hydroxylation. In mammalian cells, 
they showed that the HIF- prolyl hydroxylases are repre- 
sented by 3 proteins with a conserved 2- histidine- 1- 
carboxylate iron coordination motif at the catalytic site. 
The genes encoding these proteins were cloned and 
termed PHD1, PHD2 (OMIM Ref. No. 606425), and PHD3 
(OMIM Ref. No. 606426) by the authors. Direct modulation 
of recombinant enzyme activity by graded hypoxia, iron 
chelation, and cobaltous ions mirrored the characteristics 
of HIF induction in vivo, fulfilling requirements for these 
enzymes being oxygen sensors that regulate HIF. 

[10819] 

[10820] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[10821] Bruick, R. K.; McKnight, S. L. : A conserved family of pro- 
lyl- 4- hydroxylases that modify HIF. Science 294: 1337- 
1340, 2001. ; and 

[10822] Epstein, A. C. R.; Gleadle, J. M.; McNeill, L A.; Hewitson, K. 
S.; O'Rourke, J.; Mole, D. R.; Mukherji, M.; Metzen, E.; Wil- 
son, M. I.; Dhanda, A.; Tian, Y.- M.; Masson, N.; Hamilton, 
D. 

[10823] Further studies establishing the function and utilities of 
EGLN2 are found in John Hopkins OMIM database record 
ID 606424, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Epithelial 
membrane protein 1 (EMP1, Accession NM_001423.1) is 
another GAM71 target gene, herein designated TARGET 
GENE. EMP1 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by EMP1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of EMP1 BINDING SITE, designated SEQ ID:13208, 
to the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10824] Another function of GAM71 is therefore inhibition of Ep- 



ithelial membrane protein 1 (EMP1, Accession 
NM_001423.1), a gene which plays a role in squamous cell 
differentiation; member of the PMP22/EMP/MP20 family of 
membrane glycoproteins. Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EMP1. 

[10825] The function of EMP1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1.Fc fragment of ige, low affinity ii, receptor for 
(cd23a) (FCER2, Accession NM_002002.2) is another 
GAM71 target gene, herein designated TARGET GENE. 
FCER2 BINDING SITE is a target binding site found in the 
3^ untranslated region of mRNA encoded by FCER2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of FCER2 BINDING SITE, designated SEQ ID:9196, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10826] Another function of GAM71 is therefore inhibition of Fc 
fragment of ige, low affinity ii, receptor for (cd23a) 
(FCER2, Accession NM_002002.2), a gene which regulates 



the synthesis of IgE; contains an inverse RGD motif that 
binds to IgE. and therefore may be associated with Aller- 
gic diseases. Accordingly, utilities of GAM71 include diag- 
nosis, prevention and treatment of Allergic diseases., and 
of other diseases and clinical conditions associated with 
FCER2. 

[10827] The function of FCER2 has been established by previous 
studies. Ludin et al. (1987) cloned the cDNA coding for a 
human lymphocyte IgE receptor. Low- affinity receptors 
and secretor factors, which bind to immunoglobulins of 
the IgE isotype, play a key role in the regulation of human 
IgE synthesis. The nucleotide sequence of the cDNA pre- 
dicted a polypeptide with 321 amino acids and a molecu- 
lar weight of 36,281 daltons. The role of the IgE receptor 
in allergic diseases will be of interest. Furthermore, the 
receptor may be involved in determining the basic level of 
IgE in serum (OMIM Ref. No. 147050). The human leuko- 
cyte differentiation antigen CD23 (FCE2) is a key molecule 
for B- cell activation and growth. It is the low- affinity re- 
ceptor for IgE. Furthermore, the truncated molecule can 
be secreted, then functioning as a potent mitogenic 
growth factor. Wendel- Hansen et al. (1990) showed by 
Southern analysis of DNAs from human/rodent cell hy- 



brids that the CD23 gene is located on human chromo- 
some 19. As part of a mapping of multiple probes to spe- 
cific bands on chromosome 19 by fluorescence in situ hy- 
bridization, Trask et al. (1993) assigned the FCE2 gene to 
19pl3.3. Delespesse et al. (1989) studied the influence of 
IL4 and interferon on the production of CD23. 

[10828] 

[10829] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10830] Ludin, C; Hofstetter, H.; Sarfati, M.; Levy, C. A.; Suter, U.; 
Alaimo, D.; Kilchherr, E.; Frost, H.; Delespesse, G. : 
Cloning and expression of the cDNA coding for a human 
lymphocyte IgE receptor. EMBO J. 6: 109- 114, 1987. ; 
and 

[10831] Wendel- Hansen, V.; Riviere, M.; Uno, M.; Jansson, I.; 
Szpirer, J.; Islam, M. Q.; Levan, C; Klein, C; YodoiJ.; 
Rosen, A.; Szpirer, C. : The gene encoding CD23 leukocyte 
antigen (FCE2). 

[10832] Further studies establishing the function and utilities of 
FCER2 are found in John Hopkins OMIM database record 
ID 151445, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. FLJ00001 



(Accession XM.088525.2) is another GAM 71 target gene, 
herein designated TARGET GENE. FLJ00001 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ00001, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ00001 
BINDING SITE, designated SEQ ID:6511, to the nucleotide 
sequence of GAM71 RNA, herein designated GAM RNA, 
also designated SEQ ID:257. 

[10833] Another function of GAM71 is therefore inhibition of 

FLJ00001 (Accession XM.088525.2) . Accordingly, utilities 
of GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ00001. 

[10834] FLJ10193 (Accession NM.018019.2) is another GAM71 
target gene, herein designated TARGET GENE. FLJ10193 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10193, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10193 BINDING SITE, designated SEQ ID:6887, to the 
nucleotide sequence of GAM71 RNA, herein designated 



GAM RNA, also designated SEQ ID:257. 

[10835] Another function of GAM71 is therefore inhibition of 

FLJ10193 (Accession NM_018019.2) . Accordingly, utilities 
of GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10193. 

[10836] FLJ10604 (Accession ) is another GAM 71 target gene, 

herein designated TARGET GENE. FLJ10604 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by FLJ10604, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ 10604 
BINDING SITE, designated SEQ ID:753, to the nucleotide 
sequence of GAM71 RNA, herein designated GAM RNA, 
also designated SEQ ID:257. 

[10837] Another function of GAM71 is therefore inhibition of 

FLJ10604 (Accession ) . Accordingly, utilities of GAM71 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ10604. 

[10838] FLJ10743 (Accession NM.018201.2) is another GAM71 
target gene, herein designated TARGET GENE. FLJ 10743 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10743, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10743 BINDING SITE, designated SEQ ID:10397, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10839] Another function of GAM71 is therefore inhibition of 

FLJ10743 (Accession NM.018201.2) . Accordingly, utilities 
of GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10743. 

[10840] FLJ11193 (Accession NM_018356.1) is another GAM71 
target gene, herein designated TARGET GENE. FLJ11193 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ11193, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11193 BINDING SITE, designated SEQ ID:9608, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10841] Another function of GAM71 is therefore inhibition of 

FLJ11193 (Accession NM_018356.1) . Accordingly, utilities 
of GAM71 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ11193. 

[10842] FLJ12122 (Accession ) is another GAM 71 target gene, 

herein designated TARGET GENE. FLJ12122 BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by FLJ12122, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ12122 
BINDING SITE, designated SEQ ID:10593, to the nucleotide 
sequence of GAM71 RNA, herein designated GAM RNA, 
also designated SEQ ID:257. 

[10843] Another function of GAM71 is therefore inhibition of 

FLJ12122 (Accession ) . Accordingly, utilities of GAM71 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ12122. 

[10844] FLJ13153 (Accession ) is another GAM 71 target gene, 

herein designated TARGET GENE. FLJ13153 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by FLJ13153, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ13153 
BINDING SITE, designated SEQ ID:4589, to the nucleotide 



sequence of GAM71 RNA, herein designated GAM RNA, 
also designated SEQ ID:257. 

[10845] Another function of GAM71 is therefore inhibition of 

FLJ13153 (Accession ) . Accordingly, utilities of GAM71 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ13153. 

[10846] FLJ14100 (Accession NM_025025.1) is another GAM 71 
target gene, herein designated TARGET GENE. FLJ14100 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14100, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14100 BINDING SITE, designated SEQ ID:12679, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10847] Another function of GAM71 is therefore inhibition of 

FLJ14100 (Accession NM.025025.1) . Accordingly, utilities 
of GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14100. 

[10848] FLJ20207 (Accession NM.017711.2) is another GAM 71 
target gene, herein designated TARGET GENE. FLJ20207 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ20207, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20207 BINDING SITE, designated SEQ ID:4760, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10849] Another function of GAM71 is therefore inhibition of 

FLJ20207 (Accession NM_017711.2) . Accordingly, utilities 
of GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20207. 

[10850] FLJ21596 (Accession NM.024823.1) is another GAM 71 
target gene, herein designated TARGET GENE. FLJ21596 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ21596, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21596 BINDING SITE, designated SEQ ID:827, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10851] Another function of GAM71 is therefore inhibition of 

FLJ21596 (Accession NM_024823.1) . Accordingly, utilities 



of GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21596. 

[10852] FLJ22378 (Accession NM_025078.1) is another GAM 71 
target gene, herein designated TARGET GENE. FLJ22378 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22378, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22378 BINDING SITE, designated SEQ ID:5148, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10853] Another function of GAM71 is therefore inhibition of 

FLJ22378 (Accession NM_025078.1) . Accordingly, utilities 
of GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22378. 

[10854] FLJ32865 (Accession NM.144613.1) is another GAM71 
target gene, herein designated TARGET GENE. FLJ32865 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32865, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ32865 BINDING SITE, designated SEQ ID:14411, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10855] Another function of GAM71 is therefore inhibition of 

FLJ32865 (Accession NM.144613.1) . Accordingly, utilities 
of GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32865. 

[10856] q protein-coupled receptor kinase-interactor 2 (GIT2, Ac- 
cession NM_014776.2) is another GAM71 target gene, 
herein designated TARGET GENE. GIT2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by GIT2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GIT2 BINDING SITE, designated SEQ ID: 16979, to the nu- 
cleotide sequence of GAM71 RNA, herein designated GAM 
RNA, also designated SEQ ID:257. 

[10857] Another function of GAM71 is therefore inhibition of G 
protein-coupled receptor kinase-interactor 2 (GIT2, Ac- 
cession NM_014776.2) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GIT2. 



[10858] Guanine nucleotide binding protein (g protein), alpha in- 
hibiting activity polypeptide 2 (GNAI2, Accession 
NM_002070.1) is another GAM71 target gene, herein des- 
ignated TARGET GENE. GNAI2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by GNAI2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GNAI2 BINDING SITE, designated 
SEQ ID:5504, to the nucleotide sequence of GAM 71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10859] Another function of GAM71 is therefore inhibition of Gua- 
nine nucleotide binding protein (g protein), alpha inhibit- 
ing activity polypeptide 2 (GNAI2, Accession 
NM_002070.1), a gene which is a human G- alpha in- 
hibitory protein and therefore may be associated with 
Adrenal cortical tumor. Accordingly, utilities of GAM71 in- 
clude diagnosis, prevention and treatment of Adrenal cor- 
tical tumor, and of other diseases and clinical conditions 
associated with GNAI2. 

[10860] The function of GNAI2 has been established by previous 

studies. Sparkes et al. (1987) and Blatt et al. (1988) used a 
cDNA probe with a mouse/human somatic cell hybrid 



panel to assign the alpha- 2 inhibitory polypeptide to 
chromosome 3 in man and chromosome 9 in mouse. Blatt 
et al. (1988) also assigned the GNAI2 gene to chromo- 
some 3 by hybridization of cDNA clones with DNA from 
human- mouse somatic cell hybrids. Itoh et al. (1988) 
demonstrated 3 distinct human G- alpha inhibitory pro- 
teins. Southern blot analysis indicated that a single copy 
of each gene is present in the haploid human genome. 
The alpha- 2 and alpha- 3 genes were found to be com- 
posed of 8 coding exons and 7 introns and to possess 
identical exon- intron organization. Magovcevic et al. 
(1992) isolated a cDNA for the GNAI2 gene from a human 
T- cell library and mapped it by chromosomal in situ hy- 
bridization to 3p21. A related sequence, GNAI2L (OMIM 
Ref. No. 139180), was mapped by the same method to 
12pl3- pl2. The assignment to chromosome 3 was sup- 
ported by PCR amplification of GNAI2- specific sequences 
in a human/rodent somatic cell hybrid containing only 
human chromosome 3. Hermouet et al. (1991) demon- 
strated that activating and inactivating mutations of the 
GNAI2 gene have opposite effects on proliferation of NIH 
3T3 cells. Wilkie et al. (1992) assigned the corresponding 
gene to mouse chromosome 9. Since somatic mutations in 



some growth hormone- secreting pituitary tumors convert 
the gene for the alpha polypeptide chain of G(s) into a pu- 
tative oncogene, referred to as GSP (OMIM Ref. No. 
139320), Lyons et al. (1990) considered the likelihood 
that similar mutations would activate other G proteins. 
They found mutations of the GNAI2 gene that replaced 
arginine- 179 with either cysteine or histidine in tumors 
of the adrenal cortex and endocrine tumors of the ovary. 
They referred to this mutant GNAI2 gene as the GIP2 
oncogene. Williamson et al. (1995) studied 32 adrenocor- 
ticotrophin hormone- secreting pituitary adenomas for 
the presence of GSP and GIP mutations. GSP mutations 
were demonstrated in 2 tumors at codon 227 
(139320.0012) and a GIP mutation was identified in 1 tu- 
mor at codon 179 (139360.0003). 

[10861] 

[10862] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10863] Lyons, J.; Landis, C. A.; Harsh, G.; Vallar, L; Grunewald, K.; 
Feichtinger, H.; Duh, Q.- Y.; Clark, O. H.; Kawasaki, E.; 
Bourne, H. R.; McCormick, F. : Two G protein oncogenes in 
human endocrine tumors. Science 249: 655- 659, 1990. ; 



and 

[10864] Magovcevic, I.; Ang, S.- L; Seidman, J. C; Tolman, C. J.; 
Neer, E. J.; Morton, C. C. : Regional localization of the hu- 
man G protein alpha(i2) (GNAI2) gene: assignment to 
3p21 and a rel. 

[10865] Further studies establishing the function and utilities of 
GNAI2 are found in John Hopkins OMIM database record 
ID 139360, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. GREB1 
(Accession NM_014668.2) is another GAM71 target gene, 
herein designated TARGET GENE. GREB1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by GREB1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GREB1 BINDING SITE, designated SEQ ID:2037, to the nu- 
cleotide sequence of GAM71 RNA, herein designated GAM 
RNA, also designated SEQ ID:257. 

[10866] Another function of GAM71 is therefore inhibition of 

GREB1 (Accession NM_014668.2) . Accordingly, utilities of 
GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GREB1. 



[10867] H-plk (Accession NM_015852.1) is another GAM 71 target 
gene, herein designated TARGET GENE. H-plk BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by H-plk, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of H-plk BIND- 
ING SITE, designated SEQ ID:11965, to the nucleotide se- 
quence of GAM71 RNA, herein designated GAM RNA, also 
designated SEQ ID:257. 

[10868] Another function of GAM71 is therefore inhibition of H- 
plk (Accession NM.015852.1) . Accordingly, utilities of 
GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with H-plk. 

[10869] HEMK (Accession NM_016173.1) is another GAM71 target 
gene, herein designated TARGET GENE. HEMK BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by HEMK, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HEMK BIND- 
ING SITE, designated SEQ ID:14603, to the nucleotide se- 
quence of GAM71 RNA, herein designated GAM RNA, also 



designated SEQ ID:257. 

[10870] Another function of GAM71 is therefore inhibition of 

HEMK (Accession NM_016173.1) . Accordingly, utilities of 
GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HEMK. 

[10871] Hir histone cell cycle regulation defective homolog a (s. 
cerevisiae) (HIRA, Accession NM_003325.3) is another 
GAM71 target gene, herein designated TARGET GENE. 
HIRA BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by HIRA, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HIRA BINDING SITE, designated SEQ ID:1388, to the nu- 
cleotide sequence of GAM71 RNA, herein designated GAM 
RNA, also designated SEQ ID:257. 

[10872] Another function of GAM71 is therefore inhibition of Hir 
histone cell cycle regulation defective homolog a (s. cere- 
visiae) (HIRA, Accession NM_003325.3), a gene which 
could have a part in mechanisms of transcriptional regu- 
lation similar to that played by yeast hirl and hir2 to- 
gether, and therefore may be associated with Digeorge 
syndrome. Accordingly, utilities of GAM71 include diag- 



nosis, prevention and treatment of Digeorge syndrome, 
and of other diseases and clinical conditions associated 
with HIRA. 

[10873] The function of HIRA has been established by previous 

studies. The human TUPLE1 gene encodes a putative tran- 
scription regulator with a sequence similar to that of the 
yeast TUP1 gene (Halford et al., 1993). The protein prod- 
uct of the TUPLE1 gene contains WD40 domains, motifs 
thought to be involved in protein- protein interactions. 
Halford et al. (1993) demonstrated that the TUPLE1 gene 
maps to chromosome 22 and to the shortest region of 
deletion overlap in a series of over 100 patients with the 
DiGeorge syndrome (DCS; 188400), velocardiofacial syn- 
drome (VCFS; 192430), or a related disorder. It is ex- 
pressed in a range of fetal tissues. Halford et al. (1993) 
cloned the murine Tuplel gene and showed that it has 
strong sequence similarity to the human gene. Since TU- 
PLE1 is a candidate gene for DCS through the mechanism 
of haploinsufficiency and it might be possible to produce 
models of this disorder by creating mutations in the 
mouse gene, Mattei et al. (1994) mapped the gene to 
mouse chromosome 16 by isotopic in situ hybridization. 
The experiments were carried out using metaphase 



spreads from a WMP male mouse in which all of the auto- 
somes, except 19, were in the form of metacentric 
Robertsonian translocations. In the human, TUPLE1 is 
centromeric to COMT (OMIM Ref. No. 116790), which in 
turn is centromeric to IGLC1 (OMIM Ref. No. 147220); all 
of these expressed sequences map to mouse chromosome 
16. Magnaghi et al. (1998) reported an interaction be- 
tween HIRA and the transcription factor PAX 3 (OMIM Ref. 
No. 606597). PAX3 haploinsufficiency results in the 
mouse 'splotch' and human Waardenburg syndrome (see 
OMIM Ref. No. 193500) phenotypes. Mice homozygous for 
PAX3 mutations die in utero with a phenocopy of DiGe- 
orge syndrome, or neonatally with neural tube defects. 
HIRA was also found to interact with core histones. Thus, 
altered stoichiometry of complexes containing HIRA may 
be important for the development of structures affected in 
Waardenburg syndrome and DiGeorge syndrome. 

[10874] 

[10875] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10876] Halford, S.; Wilson, D. I.; Daw, S. C. M.; Roberts, C.; 
Wadey, R.; Kamath, S.; Wickremasinghe, A.; Burn, J.; 



Goodship, J.; Mattei, M.- C; Moorman, A. F. M.; Scambler, 
P. J. : Isolation of a gene expressed during early embryo- 
genesis from the region of 22qll commonly deleted in 
DiGeorge syndrome. Hum. Molec. Genet. 2: 1577- 1582, 
1993. ; and 

[10877] Magnaghi, P.; Roberts, C.; Lorain, S.; Lipinski, M.; Scam- 
bler, P.J. : HIRA, a mammalian homologue of Saccha- 
romyces cerevisiae transcriptional co- repressors, inter- 
acts with Pax3. Natur. 

[10878] Further studies establishing the function and utilities of 
HIRA are found in John Hopkins OMIM database record ID 
600237, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Inhibitor of dna 
binding 4, dominant negative helix-loop-helix protein 
(ID4, Accession NM_001546.2) is another GAM 71 target 
gene, herein designated TARGET GENE. ID4 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by ID4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ID4 BINDING 
SITE, designated SEQ ID: 19992, to the nucleotide se- 
quence of GAM71 RNA, herein designated GAM RNA, also 



designated SEQ ID:257. 
[10879] Another function of GAM71 is therefore inhibition of In- 
hibitor of dna binding 4, dominant negative helix- 
loop-helix protein (ID4, Accession NM_001546.2), a gene 
which negatively regulates cell differentiation. Accord- 
ingly, utilities of GAM71 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ID4. 

[10880] The function of ID4 has been established by previous 
studies. Transcription factors containing a basic helix- 
loop- helix (bHLH) motif regulate the expression of tis- 
sue- specific genes in a number of mammalian and insect 
systems (Pagliuca et al., 1995). DNA- binding activity of 
the bHLH proteins is dependent on formation of homo- 
and/or heterodimers. Dominant- negative HLH proteins 
(encoded by Id- related genes) also contain the HLH- 
dimerization domain but lack the DNA- binding basic do- 
main. Consequently, Id proteins inhibit binding to DNA 
and transcriptional transactivation by heterodimerization 
with bHLH proteins. Pagliuca et al. (1995) reported the 
cDNA sequence of a novel human HLH gene, to which the 
symbol ID4 was assigned, which lacks the basic domain. 
ID4 is differentially expressed in adult organs as 4 mRNA 



molecules that are presumably the result of differential 
splicing and/or alternative polyadenylation sites. Trans- 
fection experiments indicated that enforced expression of 
the ID4 protein inhibits the transactivation of the muscle 
creatine kinase (CKM; 123310) E- box enhancer by MyoD 
(MYOD1; 159970). By fluorescence in situ hybridization 
(FISH), Pagliuca et al. (1995) mapped the ID4 gene to 
6p22- p21.3. By the same method, Rigolet et al. (1998) 
mapped the gene to 6p23- p22.3. For other dominant- 
negative inhibitors of DNA binding, see ID1 (OMIM Ref. 
No. 600349), ID2 (OMIM Ref. No. 600386), and ID3 
(600277 

[10881] 

[10882] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10883] Pagliuca, A.; Bartoli, P. C; Saccone, S.; Valle, G. D.; Lania, 
L. : Molecular cloning of ID4, a novel dominant negative 
helix- loop- helix human gene on chromosome 6p21.3- 
p22. Genomics 27: 200- 203, 1995. ; and 

[10884] Rjgolet, M.; Rich, T.; Gross- Morand, M.- S.; Molina- 
Gomes, D.; Viegas- Pequignot, E.; Junien, C. : cDNA 
cloning, tissue distribution and chromosomal localization 



of the human ID4 gene. DNA. 

[10885] Further studies establishing the function and utilities of 
ID4 are found in John Hopkins OMIM database record ID 
600581, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.lL27 (Accession ) is 
another GAM71 target gene, herein designated TARGET 
GENE. IL27 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by IL27, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of IL27 BINDING SITE, designated SEQ ID:2935, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10886] Another function of GAM71 is therefore inhibition of IL27 
(Accession ) . Accordingly, utilities of GAM71 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with IL27. 

[10887] inositol 1,3,4-triphosphate 5/6 kinase (ITPK1, Accession 
NM_014216.2) is another GAM71 target gene, herein des- 
ignated TARGET GENE. ITPK1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ITPK1, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ITPK1 BINDING SITE, designated 
SEQ ID: 18327, to the nucleotide sequence of GAM71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10888] Another function of GAM71 is therefore inhibition of Inos- 
itol 1,3,4-triphosphate 5/6 kinase (ITPK1, Accession 
NM_014216.2) . Accordingly, utilities of GAM71 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ITPK1. 

[10889] KIAA0368 (Accession XM.036708.9) is another GAM 71 
target gene, herein designated TARGET GENE. KIAA0368 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0368, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0368 BINDING SITE, designated SEQ ID: 10473, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10890] Another function of GAM71 is therefore inhibition of 

KIAA0368 (Accession XM_036708.9) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
KIAA0368. 

[10891] KIAA0450 (Accession NM_014638.1) is another GAM 71 
target gene, herein designated TARGET GENE. KIAA0450 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0450, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0450 BINDING SITE, designated SEQ ID: 14799, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10892] Another function of GAM71 is therefore inhibition of 

KIAA0450 (Accession NM_014638.1) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0450. 

[10893] KIAA0469 (Accession NM_014851.1) is another GAM 71 
target gene, herein designated TARGET GENE. KIAA0469 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0469, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA0469 BINDING SITE, designated SEQ ID: 15 128, to the 
nucleotide sequence of CAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 
[10894] Another function of GAM71 is therefore inhibition of 

KIAA0469 (Accession NM_014851.1) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0469. 

[10895] KIAA0767 (Accession XM.027105.3) is another GAM 71 
target gene, herein designated TARGET GENE. KIAA0767 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0767, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0767 BINDING SITE, designated SEQ ID: 10304, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10896] Another function of GAM71 is therefore inhibition of 

KIAA0767 (Accession XM.027105.3) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



KIAA0767. 

[10897] KIAA0775 (Accession ) is another GAM 71 target gene, 

herein designated TARGET GENE. KIAA0775 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0775, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0775 
BINDING SITE, designated SEQ ID:15906, to the nucleotide 
sequence of GAM71 RNA, herein designated GAM RNA, 
also designated SEQ ID:257. 

[10898] Another function of GAM71 is therefore inhibition of 

KIAA0775 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0775. 

[10899] KIAA1010 (Accession XM.050742.5) is another GAM 71 
target gene, herein designated TARGET GENE. KIAA1010 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1010, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1010 BINDING SITE, designated SEQ ID:17733, to the 



nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 
[10900] Another function of GAM71 is therefore inhibition of 

KIAA1010 (Accession XM_050742.5) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1010. 

[10901] KIAA1879 (Accession XM_056635.4) is another GAM 71 
target gene, herein designated TARGET GENE. KIAA1879 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1879, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1879 BINDING SITE, designated SEQ ID:15615, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10902] Another function of GAM71 is therefore inhibition of 

KIAA1879 (Accession XM.056635.4) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1879. 

[10903] Lipoma hmgic fusion partner (LHFP, Accession 



NM_005780.1) is another CAM 71 target gene, herein des- 
ignated TARGET GENE. LHFP BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by LHFP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LHFP BINDING SITE, designated 
SEQ ID:5024, to the nucleotide sequence of GAM 71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10904] Another function of GAM71 is therefore inhibition of 
Lipoma hmgic fusion partner (LHFP, Accession 
NM_005780.1) . Accordingly, utilities of GAM71 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LHFP. 

[10905] LOC113763 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC113763 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOCI 13763, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC113763 BINDING SITE, designated SEQ ID:14333, to 
the nucleotide sequence of GAM71 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:257. 

[10906] Another function of GAM71 is therefore inhibition of 

LOC113763 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC113763. 

[10907] LOC118471 (Accession NM.145202.1) is another GAM 71 
target gene, herein designated TARGET GENE. LOC118471 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 18471, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC118471 BINDING SITE, designated SEQ ID:10854, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10908] Another function of GAM71 is therefore inhibition of 

LOC118471 (Accession NM_145202.1) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC118471. 

[10909] LOC126364 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC126364 BINDING 
SITE is a target binding site found in the 5 X untranslated 



region of mRNA encoded by LOC126364, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC126364 BINDING SITE, designated SEQ ID:19761, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10910] Another function of GAM71 is therefore inhibition of 

LOC126364 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC126364. 

[10911] LOC144017 (Accession XM.096520.3) is another GAM 71 
target gene, herein designated TARGET GENE. LOC144017 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC144017, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144017 BINDING SITE, designated SEQ ID:9661, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10912] Another function of GAM71 is therefore inhibition of 

LOC144017 (Accession XM_096520.3) . Accordingly, utili- 



ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144017. 

[10913] LOC145836 (Accession XM.096881.6) is another GAM 71 
target gene, herein designated TARGET GENE. LOC145836 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC145836, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145836 BINDING SITE, designated SEQ ID:18672, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10914] Another function of GAM 71 is therefore inhibition of 

LOC145836 (Accession XM_096881.6) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145836. 

[10915] LOC146237 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC146237 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC146237, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC146237 BINDING SITE, designated SEQ ID:12330, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10916] Another function of GAM71 is therefore inhibition of 

LOC146237 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC146237. 

[10917] LOC149461 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC149461 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC149461, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC149461 BINDING SITE, designated SEQ ID:10468, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10918] Another function of GAM71 is therefore inhibition of 

LOC149461 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC149461. 



[10919] LOC150378 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC150378 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC150378, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC150378 BINDING SITE, designated SEQ ID:7786, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10920] Another function of GAM71 is therefore inhibition of 

LOC150378 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC150378. 

[10921] LOC152286 (Accession XM.098188.1) is another GAM 71 
target gene, herein designated TARGET GENE. LOC152286 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC152286, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152286 BINDING SITE, designated SEQ ID:10326, to 
the nucleotide sequence of GAM71 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:257. 
[10922] Another function of GAM71 is therefore inhibition of 

LOC152286 (Accession XM_098188.1) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152286. 

[10923] LOC157349 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC157349 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC157349, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC157349 BINDING SITE, designated SEQ ID:15688, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10924] Another function of GAM71 is therefore inhibition of 

LOC157349 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC157349. 

[10925] LOC159110 (Accession XM_088753.1) is another GAM 71 
target gene, herein designated TARGET GENE. LOC159110 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC159110, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC159110 BINDING SITE, designated SEQ ID:9850, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 
[10926] Another function of GAM71 is therefore inhibition of 

LOC159110 (Accession XM_088753.1) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC159110. 

[10927] LOC161038 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC161038 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC161038, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC161038 BINDING SITE, designated SEQ ID:7787, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10928] Another function of GAM71 is therefore inhibition of 



LOC161038 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC161038. 

[10929] LOC165246 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC165246 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC165246, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC165246 BINDING SITE, designated SEQ ID:16928, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10930] Another function of GAM71 is therefore inhibition of 

LOC165246 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC165246. 

[10931] LOC196761 (Accession XM.116865.1) is another GAM 71 
target gene, herein designated TARGET GENE. LOC196761 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC196761, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC196761 BINDING SITE, designated SEQ ID:19133, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 
[10932] Another function of GAM71 is therefore inhibition of 

LOC196761 (Accession XM_116865.1) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196761. 

[10933] LOC197342 (Accession XM.113869.2) is another GAM 71 
target gene, herein designated TARGET GENE. LOC197342 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC197342, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197342 BINDING SITE, designated SEQ ID:772, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10934] Another function of GAM71 is therefore inhibition of 

LOC197342 (Accession XM_113869.2) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC197342. 

[10935] LOC203636 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC203636 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC203636, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC203636 BINDING SITE, designated SEQ ID:16235, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10936] Another function of GAM71 is therefore inhibition of 

LOC203636 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC203636. 

[10937] LOC2 19654 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC2 19654 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC2 19654, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC219654 BINDING SITE, designated SEQ ID:2165, to the 



nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10938] Another function of GAM71 is therefore inhibition of 

LOC2 19654 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC2 19654. 

[10939] LOC221060 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC221060 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC221060, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC221060 BINDING SITE, designated SEQ ID: 18299, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10940] Another function of GAM71 is therefore inhibition of 

LOC221060 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC221060. 

[10941] LOC253461 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC253461 BINDING 
SITE is a target binding site found in the 5 X untranslated 



region of mRNA encoded by LOC253461, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC253461 BINDING SITE, designated SEQ ID:14098, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10942] Another function of GAM71 is therefore inhibition of 

LOC253461 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC253461. 

[10943] LOC254182 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC254182 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC254182, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC254182 BINDING SITE, designated SEQ ID:18053, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10944] Another function of GAM71 is therefore inhibition of 

LOC254182 (Accession ) . Accordingly, utilities of GAM71 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC254182. 

[10945] LOC254427 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC254427 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC2 54427, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC254427 BINDING SITE, designated SEQ ID:19884, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10946] Another function of GAM71 is therefore inhibition of 

LOC254427 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC254427. 

[10947] LOC255285 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC255285 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC255285, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC255285 BINDING SITE, designated SEQ ID:3832, to the 
nucleotide sequence of CAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10948] Another function of GAM71 is therefore inhibition of 

LOC255285 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC255285. 

[10949] LOC255481 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC255481 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC255481, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC255481 BINDING SITE, designated SEQ ID:8843, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10950] Another function of GAM71 is therefore inhibition of 

LOC255481 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC255481. 

[10951] LOC255650 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC255650 BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC255650, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC255650 BINDING SITE, designated SEQ ID:9039, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10952] Another function of GAM71 is therefore inhibition of 

LOC255650 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC255650. 

[10953] LOC256158 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC256158 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC256158, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC256158 BINDING SITE, designated SEQ ID:7930, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10954] Another function of GAM71 is therefore inhibition of 



LOC256158 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC256158. 

[10955] LOC257494 (Accession ) is another GAM 71 target gene, 
herein designated TARGET GENE. LOC257494 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC2 57494, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC257494 BINDING SITE, designated SEQ ID:3853, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10956] Another function of GAM71 is therefore inhibition of 

LOC257494 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC257494. 

[10957] LOC57333 (Accession ) is another GAM71 target gene, 

herein designated TARGET GENE. LOC57333 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC57333, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of LOC57333 
BINDING SITE, designated SEQ ID:882, to the nucleotide 
sequence of GAM71 RNA, herein designated GAM RNA, 
also designated SEQ ID:257. 

[10958] Another function of GAM71 is therefore inhibition of 

LOC57333 (Accession ) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC57333. 

[10959] LOC91759 (Accession XM_040467.1) is another GAM 71 
target gene, herein designated TARGET GENE. LOC91759 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91759, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91759 BINDING SITE, designated SEQ ID:13656, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[10960] Another function of GAM71 is therefore inhibition of 

LOC91759 (Accession XM_040467.1) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91759. 



[10961] Lysyl oxidase-like 2 (LOXL2, Accession NM_002318.1) is 
another GAM71 target gene, herein designated TARGET 
GENE. LOXL2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by LOXL2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LOXL2 BINDING SITE, designated SEQ ID:9639, 
to the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10962] Another function of GAM71 is therefore inhibition of Lysyl 
oxidase-like 2 (LOXL2, Accession NM_002318.1), a gene 
which may have roles in senescence and cell adhesion. 
Accordingly, utilities of GAM71 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with LOXL2. 

[10963] The function of LOXL2 has been established by previous 
studies. LOXL2 is a member of the lysyl oxidase (LO; 
153455) gene family. LO is an extracellular, copper- de- 
pendent enzyme that initiates the cross- linking of colla- 
gens and elastin by catalyzing the oxidative deamination 
of peptidyl lysine to alpha- aminoadipic- delta- semialde- 
hyde. Members of the LO family have diverse functions, 



including tumor suppression and cell adhesion and senes- 
cence Saito et al. (1997) used PCR and 5- prime RACE to 
obtain a full- length cDNA encoding LOXL2. The predicted 
774- amino acid LOXL2 protein contains 3 potential N- 
linked glycosylation sites and 4 scavenger receptor cys- 
teine- rich (SRCR) domains, which are involved in binding 
to other cell surface or extracellular molecules. LOXL2 
also contains residues conserved among copper- binding 
proteins. In vitro translation produced an 87- kD LOXL2 
protein. Northern blot analysis detected a 3.65- kb LOXL2 
transcript in adherent tumor cell lines but not in suspen- 
sion cell lines. Using cultured fibroblasts, Saito et al. 
(1997) demonstrated that LOXL2 expression is upregu- 
lated in senescent fibroblasts, induced by transforming 
growth factor beta- 1 (OMIM Ref. No. 190180) and in- 
domethacin, and inhibited by phorbol ester and retinoic 
acid. They concluded that LOXL2 is an extracellular matrix 
component that may be specifically involved in cell adhe- 
sion and senescence 

[10964] 

[10965] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[10966] saito, H.; Papaconstantinou, J.; Sato, H.; Goldstein, S. : 

Regulation of a novel gene encoding a lysyl oxidase- re- 
lated protein in cellular adhesion and senescence. J. Biol. 
Chem. 272: 8157- 8160, 1997. ; and 

[10967] saito, H.; Papaconstantinou, J.; Sato, H.; Goldstein, S. : 

Regulation of a novel gene encoding a lysyl oxidase- re- 
lated protein in cellular adhesion and senescence. J. Biol. 
Chem. 272: 8157. 

[10968] Further studies establishing the function and utilities of 
LOXL2 are found in John Hopkins OMIM database record 
ID 606663, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. LR8 
(Accession NM_014020.2) is another GAM71 target gene, 
herein designated TARGET GENE. LR8 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by LR8, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LR8 BINDING SITE, designated 
SEQ ID: 15399, to the nucleotide sequence of GAM71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10969] Another function of GAM71 is therefore inhibition of LR8 
(Accession NM_014020.2) . Accordingly, utilities of 



GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LR8. 

[10970] Lymphocyte antigen 6 complex, locus e (LY6E, Accession 
NM_002346.1) is another CAM71 target gene, herein des- 
ignated TARGET GENE. LY6E BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by LY6E, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LY6E BINDING SITE, designated 
SEQ ID:5766, to the nucleotide sequence of GAM 71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10971] Another function of GAM71 is therefore inhibition of Lym- 
phocyte antigen 6 complex, locus e (LY6E, Accession 
NM_002346.1) . Accordingly, utilities of GAM71 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LY6E. 

[10972] MARKL1 (Accession ) is another GAM 71 target gene, 

herein designated TARGET GENE. MARKL1 BINDING SITE is 
a target binding site found in the 5^ untranslated region 
of mRNA encoded by MARKL1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of MARKL1 BIND- 
ING SITE, designated SEQ ID:3863, to the nucleotide se- 
quence of GAM71 RNA, herein designated GAM RNA, also 
designated SEQ ID:257. 

[10973] Another function of GAM71 is therefore inhibition of 

MARKL1 (Accession ) . Accordingly, utilities of GAM71 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MARKL1. 

[10974] MGC15416 (Accession NM_032371.1) is another GAM 71 
target gene, herein designated TARGET GENE. MGC15416 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC15416, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC15416 BINDING SITE, designated SEQ ID:18601, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10975] Another function of GAM71 is therefore inhibition of 

MGC15416 (Accession NM_032371.1) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC15416. 



[10976] MGC16025 (Accession NM_032923.1) is another GAM71 
target gene, herein designated TARGET GENE. MGC16025 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC16025, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC16025 BINDING SITE, designated SEQ ID:14504, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[10977] Another function of GAM71 is therefore inhibition of 

MGC16025 (Accession NM.032923.1) . Accordingly, utili- 
ties of GAM71 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC16025. 

[10978] Makorin, ring finger protein, 1 (MKRN1, Accession 

NM_013446.2) is another GAM71 target gene, herein des- 
ignated TARGET GENE. MKRN1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MKRN1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MKRN1 BINDING SITE, designated 



SEQ ID: 17691, to the nucleotide sequence of GAM71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10979] Another function of GAM71 is therefore inhibition of 
Makorin, ring finger protein, 1 (MKRN1, Accession 
NM.013446.2) . Accordingly, utilities of GAM71 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MKRN1. 

[10980] Motilin (MLN, Accession NM_002418.1) is another GAM 71 
target gene, herein designated TARGET GENE. MLN BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by MLN, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MLN BINDING 
SITE, designated SEQ ID:13955, to the nucleotide se- 
quence of GAM71 RNA, herein designated GAM RNA, also 
designated SEQ ID:257. 

[10981] Another function of GAM71 is therefore inhibition of 
Motilin (MLN, Accession NM_002418.1), a gene which 
plays an important role in the regulation of interdigestive 
gastrointestinal motility. Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MLN. 



[10982] The function of MLN has been established by previous 
studies. Motilin, a 22- amino acid hormone synthesized 
by cells of the small intestine, regulates interdigestive 
gastrointestinal contraction. The characterization of cDNA 
clones encoding human motilin showed that it is derived 
by proteolytic processing of a 115- amino acid precursor. 
By a combination of Southern analysis of somatic cell hy- 
brids and in situ hybridization, Fan et al. (1989) assigned 
the MLN gene to 6p21.2. Daikh et al. (1989) showed that 
the motilin gene consists of 5 exons spanning approxi- 
mately 9 kb of genomic DNA. Exon 1 encodes the 5- 
prime untranslated portion of the motilin mRNA. Exons 2 
and 3 encode the signal peptide and the 22- amino acid 
motilin peptide. Gasparini et al. (1994) showed that MLN 
is tightly linked to the HLA- DQ- alpha locus (HLA- DQA1; 
146880). The chromosomal localization of MNL and its 
expression in bronchoepithelial cells suggested that this 
gene may be involved in the immotile cilia syndrome (ICS; 
242650) which had previously been assigned to 6p. Se- 
quence and segregation analyses of the MLN gene, carried 
out in 2 families in which mapping to 6p21.3 had been 
demonstrated, excluded MLN as a candidate gene for the 
HLA- associated form of ICS. 



[10983] 

[10984] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[10985] Daikh, D. I.; Douglass, J. O.; Adelman, J. P. : Structure and 

expression of the human motilin gene. DNA 8: 615- 621, 

1989. ; and 

[10986] Gasparini, P.; Grifa, A.; Savasta, S.; Merlo, I.; Bisceglia, L; 
Totaro, A.; Zelante, L. : The motilin gene: subregional lo- 
calisation, tissue expression, DNA polymorphisms and ex- 
clusion. 

[10987] Further studies establishing the function and utilities of 
MLN are found in John Hopkins OMIM database record ID 
158270, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Mil septin-like fu- 
sion (MSF, Accession NM_006640.2) is another GAM 71 
target gene, herein designated TARGET GENE. MSF BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by MSF, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MSF BINDING 
SITE, designated SEQ ID:16611, to the nucleotide se- 



quence of GAM71 RNA, herein designated GAM RNA, also 
designated SEQ ID:257. 

[10988] Another function of GAM71 is therefore inhibition of Mil 
septin-like fusion (MSF, Accession NM_006640.2), a gene 
which plays a role in the cell cycle, and therefore may be 
associated with Therapy- related acute myeloid leukemia, 
ovarian tumors. Accordingly, utilities of GAM71 include 
diagnosis, prevention and treatment of Therapy- related 
acute myeloid leukemia, ovarian tumors, and of other dis- 
eases and clinical conditions associated with MSF. 

[10989] The function of MSF has been established by previous 

studies. MLL (OMIM Ref. No. 159555), which is located on 
llq23, is frequently rearranged in patients with therapy- 
related acute myeloid leukemia who previously were 
treated with DNA topoisomerase II inhibitors. Osaka et al. 
(1999) identified a fusion partner of MLL in a 10- year- 
old female who developed therapy- related acute myeloid 
leukemia 17 months after treatment for Hodgkin disease 
(OMIM Ref. No. 236000). Leukemia cells of this patient 
had a t(ll;17)(q23;q25), which involved MLL. The partner 
gene was cloned from cDNA of the leukemia cells by use 
of a combination of adaptor reverse transcriptase- PCR, 
rapid amplification of 5- prime cDNA ends (RACE), and 



BLAST database analysis to identify ESTs. The full- length 
cDNA of 2.8 kb was found to be a member of the septin 
family, and Osaka et al. (1999) therefore designated the 
gene MSF for 'MLL septin- like fusion gene.' Members of 
the septin family conserve the GTP- binding domain, lo- 
calize in the cytoplasm, and interact with cytoskeletal fila- 
ments. MSF encodes a putative protein of 568 amino 
acids, with a predicted molecular mass of about 63 kD. 
Northern blot analysis revealed a major 4- kb transcript 
that was expressed ubiquitously, a 1.7- kb transcript that 
was found in most tissues, and a 3- kb transcript that was 
found only in hematopoietic tissues. MSF is highly homol- 
ogous to CDCREL (OMIM Ref. No. 602724), which is a 
partner gene of MLL in leukemias with a 
t(ll;22)(q23;qll.2). Russell et al. (2000) isolated the 
same gene, which they designated Ovarian/Breast (Ov/Br) 
septin, as a candidate for the ovarian tumor suppressor 
gene that had been indirectly identified by up to 70% loss 
of heterozygosity (LOH) for a marker at chromosome 
17q25 in a bank of malignant ovarian tumors. Two splice 
variants were demonstrated within the 200- kb contig, 
which differed only at exon 1. The septins are a family of 
genes involved in cytokinesis and cell cycle control, whose 



known functions are consistent with the hypothesis that 
the human 17q25 septin gene is a candidate for the ovar- 
ian tumor suppressor gene. 

[10990] 

[10991] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[10992] Osaka, M.; Rowley, J. D.; Zeleznik- Le, N.J. : MSF (MLL 
septin- like fusion), a fusion partner gene of MLL, in a 
therapy- related acute myeloid leukemia with a 
t(ll;17)(q23;q25). Proc. Nat. Acad. Sci. 96: 6428- 6433, 
1999. ; and 

[10993] Russell, S. E. H.; Mcllhatton, M. A.; Burrows, J. F.; Donaghy, 
P. C; Chanduloy, S.; Petty, E. M.; Kalikin, L. M.; Church, S. 
W.; Mcllroy, S.; Harkin, D. P.; Keilty, C. W.; Cranston, A. 

[10994] Further studies establishing the function and utilities of 
MSF are found in John Hopkins OMIM database record ID 
604061, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. N-acetylgalactosaminidase, alpha- (NAGA, Accession 
NM_000262.1) is another GAM71 target gene, herein des- 
ignated TARGET GENE. NAGA BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by NAGA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NAGA BINDING SITE, designated 
SEQ ID:8596, to the nucleotide sequence of GAM 71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10995] Another function of GAM71 is therefore inhibition of N- 
acetylgalactosaminidase, alpha- (NAGA, Accession 
NM_000262.1) . Accordingly, utilities of GAM71 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NAGA. 

[10996] Procollagen-proline, 2-oxoglutarate 4-dioxygenase 

(proline 4-hydroxylase), alpha polypeptide ii (P4HA2, Ac- 
cession NM_004199.1) is another GAM 71 target gene, 
herein designated TARGET GENE. P4HA2 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by P4HA2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of P4HA2 BINDING 
SITE, designated SEQ ID:2032, to the nucleotide sequence 
of GAM71 RNA, herein designated GAM RNA, also desig- 
nated SEQID:257. 



[10997] Another function of GAM71 is therefore inhibition of Pro- 
collagen-proline, 2-oxoglutarate 4-dioxygenase (proline 
4-hydroxylase), alpha polypeptide ii (P4HA2, Accession 
NM_004199.1) . Accordingly, utilities of GAM71 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with P4HA2. 

[10998] Pre-b-cell leukemia transcription factor 2 (PBX2, Acces- 
sion NM_002586.3) is another GAM71 target gene, herein 
designated TARGET GENE. PBX2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PBX2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PBX2 BINDING SITE, designated 
SEQ ID:11494, to the nucleotide sequence of GAM71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[10999] Another function of GAM71 is therefore inhibition of Pre- 
b-cell leukemia transcription factor 2 (PBX2, Accession 
NM_002586.3), a gene which binds the sequence 5 - at- 
caatcaa- 3'. Accordingly, utilities of GAM71 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with PBX2. 

[11000] The function of PBX2 has been established by previous 



studies. Monica et al. (1991) isolated 2 new homeo box 
genes, PBX2 and PBX3, on the basis of their extensive ho- 
mology to PBX1 (OMIM Ref. No. 176310), which is in- 
volved in t(l;19) translocation in acute pre- B- cell 
leukemias. The predicted PBX2 and PBX3 proteins were 92 
and 94% identical to PBX1 over a large region of 266 
amino acids within and flanking their homeodomains, but 
all 3 proteins diverged significantly near their amino and 
carboxy termini. Chromosome in situ hybridization 
demonstrated that the PBX genes map to separate loci: 
PBX1, lq23; PBX2, 3q22- q23; PBX3, 9q33- q34. It was 
subsequently determined that the PBX gene mapped to 
chromosome 3 was in fact a pseudogene (PBXP1; OMIM 
Ref. No. 176310). As noted later, PBX2 maps to chromo- 
some 6. Unlike PBX1, which is not expressed in lymphoid 
cell lines, expression of PBX2 and PBX3 was not restricted 
to particular states of differentiation or development, as 
mRNA transcripts of these genes were detected in most 
fetal and adult tissues and all cell lines. Like PBX1 RNA, 
PBX3 RNA is alternatively spliced to yield 2 translation 
products with different carboxy termini, a feature not ob- 
served for PBX2. Their extensive sequence similarity and 
widespread expression suggest a generalized, overlapping 



role for PBX proteins in most cell types. Differences in 
their amino and carboxy termini may modulate their ac- 
tivities, mediated in part by differential splicing and, for 
PBX1, protein fusion following t(l; 19) chromosomal 
translocation. Aguado and Campbell (1995) characterized 
the genomic structure of the PBX2 gene on chromosome 6 
and showed that it is split into 9 exons. Further, they con- 
firmed that homologous genes map to chromosomes 1 
and 3. The chromosome 1 copy may also be a pseudo- 
gene. 

[11001] 

[11002] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11003] Monica, K.; Galili, N.; NourseJ.; Saltman, D.; Cleary, M. L. 
: PBX2 and PBX3, new homeobox genes with extensive ho- 
mology to the human proto- oncogene PBX1. Molec. Cell. 
Biol. 11: 6149- 6157, 1991. ; and 

[11004] Aguado, B.; Campbell, R. D. : The novel gene G17, located 
in the human major histocompatibility complex, encodes 
PBX2, a homeodomain- containing protein. Genomics 25: 
650- 659, 1995. 

[11005] Further studies establishing the function and utilities of 



PBX2 are found in John Hopkins OMIM database record ID 
176311, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Protocadherin 16 
dachsous-like (drosophila) (PCDH16, Accession 
NM_003737.1) is another GAM 71 target gene, herein des- 
ignated TARGET GENE. PCDH16 BINDING SITE1 and 
PCDH16 BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by PCDH16, cor- 
responding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PCDH16 BINDING SITE1 and PCDH16 BINDING SITE2, des- 
ignated SEQ ID: 16682 and SEQ ID:6276 respectively, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[11006] Another function of GAM71 is therefore inhibition of Pro- 
tocadherin 16 dachsous-like (drosophila) (PCDH16, Ac- 
cession NM_003737.1) . Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PCDH16. 

[11007] phosphatidylinositol-4-phosphate 5-kinase, type i, 

gamma (PIP5K1C, Accession XM_047620.3) is another 
GAM71 target gene, herein designated TARGET GENE. 



PIP5K1C BINDING SITE1 and PIP5K1C BINDING SITE2 are 
target binding sites found in untranslated regions of mul- 
tiple transcripts of mRNA encoded by PIP5K1C, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PIP5K1C BINDING SITE1 and PIP5K1C BINDING SITE2, des- 
ignated SEQ ID: 11489 and SEQ ID: 16584 respectively, to 
the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 
[11008] Another function of GAM71 is therefore inhibition of 
Phosphatidylinositol-4-phosphate 5-kinase, type i, 
gamma (PIP5K1C, Accession XM.047620.3) . Accordingly, 
utilities of GAM71 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PIP5K1C. 

[11009] Protein kinase, lysine deficient 2 (PRKWNK2, Accession ) is 
another GAM71 target gene, herein designated TARGET 
GENE. PRKWNK2 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
PRKWNK2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of PRKWNK2 BINDING SITE, designated 
SEQ ID: 19227, to the nucleotide sequence of GAM71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 
[11010] Another function of GAM71 is therefore inhibition of Pro- 
tein kinase, lysine deficient 2 (PRKWNK2, Accession ) . Ac- 
cordingly, utilities of GAM71 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PRKWNK2. 

PRO2730 (Accession NM.025222.2) is another GAM 71 
target gene, herein designated TARGET GENE. PRO2730 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PRO2730, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO2730 BINDING SITE, designated SEQ ID:5236, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[11012] Another function of GAM71 is therefore inhibition of 

PRO2730 (Accession NM_025222.2) . Accordingly, utilities 
of GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO2730. 

[11013] Protein serine kinase hi (PSKH1, Accession NM_006742.1) 



is another GAM71 target gene, herein designated TARGET 
GENE. PSKH1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by PSKH1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PSKH1 BINDING SITE, designated SEQ ID:8943, 
to the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[11014] Another function of GAM71 is therefore inhibition of Pro- 
tein serine kinase hi (PSKH1, Accession NM_006742.1) . 
Accordingly, utilities of GAM71 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PSKH1. 

[11015] Protein tyrosine phosphatase, non-receptor type 1 

(PTPN1, Accession NM.002827.2) is another GAM 71 tar- 
get gene, herein designated TARGET GENE. PTPN1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PTPN1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PTPN1 
BINDING SITE, designated SEQ ID:487, to the nucleotide 



sequence of GAM71 RNA, herein designated GAM RNA, 
also designated SEQ ID:257. 

[11016] Another function of GAM71 is therefore inhibition of Pro- 
tein tyrosine phosphatase, non-receptor type 1 (PTPN1, 
Accession NM.002827.2), a gene which is a non- receptor 
type 1 protein tyrosine phosphatase and inhibits insulin 
signaling. Accordingly, utilities of GAM71 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with PTPN1. 

[11017] The function of PTPN1 has been established by previous 
studies. PTP1B inhibits insulin signaling and, when over- 
expressed, plays a role in insulin resistance (Ahmad et al., 
1997). In the 3- prime untranslated region of the PTP1B 
gene, Di Paola et al. (2002) identified a 1484insG variation 
(176885.0001) that, in 2 different populations, was asso- 
ciated with several features of insulin resistance. Similar 
data were obtained in a family- based association study 
by use of sib pairs discordant for genotype (Gu et al., 
2000). Subjects carrying the 1484insG variant showed 
PTP1B mRNA overexpression in skeletal muscle. PTP1B 
mRNA stability was significantly higher in human embry- 
onic kidney cells transfected with 1484insG PTP1B as 
compared with those transfected with wildtype PTP1B. The 



data indicated that the 1484insG allele causes PTP1B 
overexpression and plays a role in insulin resistance. 
Therefore, individuals carrying the 1484insG variant might 
particularly benefit from PTP1B inhibitors in the treatment 
of insulin resistance (Kennedy and Ramachandran, 2000). 
[11018] Animal model experiments lend further support to the 
function of PTPN1. Elchebly et al. (1999) generated 
PTP1B- deficient mice by targeted disruption of the mouse 
homolog of the PTP1B gene. Mice were phenotypically and 
pathologically normal and had normal life span. In the fed 
state, homozygous mutant mice had slightly lower blood 
glucose concentrations, and half the circulating insulin 
concentrations, of wildtype littermates. The enhanced in- 
sulin sensitivity of PTP1B- deficient mice was also evident 
in glucose- and insulin- tolerance tests. After insulin in- 
jection, deficient mice showed increased phosphorylation 
of the insulin receptor in liver and muscle tissue com- 
pared to wildtype mice. On a high- fat diet, PTP1B- defi- 
cient mice were resistant to weight gain and remained in- 
sulin sensitive, while wildtype mice rapidly gained weight 
and became insulin resistant. These results suggested a 
major role for PTP1B in modulation of insulin sensitivity 
and fuel metabolism. The authors proposed PTP1B as a 



potential therapeutic target for the treatment of type 2 di- 
abetes and obesity. 

[11019] it is appreciated that the abovementioned animal model 
for PTPN1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[11020] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[ 11 ° 21 ] Elchebly, M.; Payette, P.; Michaliszyn, E.; Cromlish, W.; 

Collins, S.; Loy, A. L; Normandin, D.; Cheng, A.; Himms- 
Hagen, J.; Chan, C- C; Ramachandran, C; Gresser, M. J.; 
Tremblay, M. L; Kennedy, B. P. : Increased insulin sensi- 
tivity and obesity resistance in mice lacking the protein 
tyrosine phosphatase- IB gene. Science 283: 1544- 1548, 
1999. ; and 

[11022] Di Paola, R.; Frittitta, L; Miscio, C; Bozzali, M.; Baratta, R.; 
Centra, M.; Spampinato, D.; Santagati, M. C; Ercolino, T.; 
Cisternino, C; Soccio, T. Mastroianno, S.; Tassi, V.; Aim. 

[11023] Further studies establishing the function and utilities of 
PTPN1 are found in John Hopkins OMIM database record 
ID 176885, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Retinoic acid 



receptor, alpha (RARA, Accession NM_000964.1) is an- 
other GAM71 target gene, herein designated TARGET 
GENE. RARA BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by RARA, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RARA BINDING SITE, designated SEQ ID:3568, 
to the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[11024] Another function of GAM71 is therefore inhibition of 
Retinoic acid receptor, alpha (RARA, Accession 
NM_000964.1) . Accordingly, utilities of GAM71 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RARA. 

[11025] Arginyl aminopeptidase (aminopeptidase b) (RNPEP, Ac- 
cession NM_020216.2) is another GAM71 target gene, 
herein designated TARGET GENE. RNPEP BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by RNPEP, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RNPEP BINDING SITE, 



designated SEQ ID:8256, to the nucleotide sequence of 
GAM71 RNA, herein designated GAM RNA, also designated 
SEQID:257. 

[11026] Another function of GAM71 is therefore inhibition of 

Arginyl aminopeptidase (aminopeptidase b) (RNPEP, Ac- 
cession NM_020216.2), a gene which is an exopeptidase 
which selectively removes arginine and/or lysine residues 
from the n- terminus of several peptide substrates. Ac- 
cordingly, utilities of GAM71 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with RNPEP. 

[11027] The function of RNPEP has been established by previous 
studies. Aminopeptidase B (EC 3.4.11.6) was originally 
defined as an exopeptidase capable of trimming basic 
amino acid residues from the NH2 terminus of peptide 
substrates (Hopsu et al., 1964). Cadel et al. (1995) 
demonstrated that it is a Zn(2+)- dependent exopeptidase 
that selectively removes arginine and/or lysine residues 
from the N terminus of several peptide substrates. Struc- 
turally it is related to leukotriene A4 hydrolase (OMIM Ref. 
No. 151570), an important enzyme of the arachidonic acid 
pathway. The structural relationship has its functional 
counterpart in the capacity of aminopeptidase B to hy- 



drolyze leukotriene A4 (Cadel et al., 1997). Antibodies 
raised against the isolated peptidase show that it is widely 
distributed in a number of tissues, including endocrine 
and nonendocrine cell types. It is secreted by rat PC12 
pheochromocytoma cells and associated with the external 
face of their plasma membrane. Together these data 
strongly argue in favor of participation of this ubiquitous 
and in vitro bifunctional enzyme in the final stages of pre- 
cursor processing mechanisms occurring either during the 
intracellular transport along the secretory pathway or at 
the plasma membrane level, or both (Aurich- Costa et al., 
1997 

[11028] 

[11029] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[ 1103 °] Cadel, S.; Foulon, T.; Viron, A.; Balogh, A.; Midol- Monnet, 
S.; Noel, N.; Cohen, P. : Aminopeptidase B from the rat 
testis is a bifunctional enzyme structurally related to 
leukotriene- A4 hydrolase. Proc. Nat. Acad. Sci. 94: 2963- 
2968, 1997. ; and 

[11031] cadel, S.; Pierotti, A. R.; Foulton, T.; Creminon, C; Barre, 
N.; Segretain, D.; Cohen, P. : Aminopeptidase- B in the rat 



testes: isolation, functional properties and cellular local- 
izatio. 

[11032] Further studies establishing the function and utilities of 
RNPEP are found in John Hopkins OMIM database record 
ID 602675, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Solute carrier 
family 15 (oligopeptide transporter), member 1 (SLC15A1, 
Accession NM_005073.1) is another GAM71 target gene, 
herein designated TARGET GENE. SLC15A1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by SLC15A1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SLC15A1 
BINDING SITE, designated SEQ ID:19682, to the nucleotide 
sequence of GAM71 RNA, herein designated GAM RNA, 
also designated SEQ ID:257. 

[1 1033] Another function of GAM71 is therefore inhibition of So- 
lute carrier family 15 (oligopeptide transporter), member 
1 (SLC15A1, Accession NM_005073.1), a gene which is a 
H(+)- coupled peptide transporter. Accordingly, utilities 
of GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SLC15A1. 



[11034] The function of SLC15A1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1. Solute carrier family 21 (organic anion trans- 
porter), member 9 (SLC21A9, Accession NM_007256.1) is 
another GAM71 target gene, herein designated TARGET 
GENE. SLC21A9 BINDING SITE is a target binding site 
found in the 3 x untranslated region of mRNA encoded by 
SLC21A9, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC21A9 BINDING SITE, designated 
SEQ ID:5348, to the nucleotide sequence of GAM 71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[11035] Another function of GAM71 is therefore inhibition of So- 
lute carrier family 21 (organic anion transporter), member 
9 (SLC21A9, Accession NM_007256.1), a gene which is 
Moderately similar to SLC21A2 prostaglandin transporter. 
Accordingly, utilities of GAM71 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC21A9. 

[11036] The function of SLC21A9 has been established by previ- 
ous studies. By screening human brain cDNAs for the po- 



tential to encode proteins that are at least 50 kD, Nagase 
et al. (1998) isolated an SLC21A9 cDNA, which they called 
KIAA0880, that contains a complete coding sequence. The 
predicted 709- amino acid SLC21A9 protein contains 8 
membrane- spanning regions. SLC21A9 shares 42.8% 
amino acid sequence identity with a rat prostaglandin 
transporter across 678 residues. RT- PCR followed by 
ELISA detected SLC21A9 expression in all human tissues 
examined, with the highest expression in liver, lower ex- 
pression in lung, ovary, brain, heart, kidney, pancreas, 
spleen, and testis, and lowest expression in skeletal mus- 
cle Organic anion- transporting polypeptides (OATPs) are 
a family of multispecific carriers that mediate the sodium- 
independent transport of steroid hormone and conju- 
gates, drugs, and numerous anionic endogenous sub- 
strates. St- Pierre et al. (2002) investigated whether mem- 
bers of the OATP gene family could mediate fetal- mater- 
nal transfer of anionic steroid conjugates in the human 
placenta. They isolated OATPB (SLC21A9) from a placenta 
cDNA library. An antiserum to OATPB detected an 85- kD 
protein in basal but not apical syncytiotrophoblast mem- 
branes. Immunohistochemistry of first-, second-, and 
third- trimester placenta showed staining in the cytotro- 



phoblast membranes and at the basal surface of the syn- 
cytiotrophoblast. Trophoblasts that reacted with an anti- 
body to Ki- 67, a proliferation- associated antigen, ex- 
pressed lower levels of OATPB. OATPB mRNA levels were 
measured in isolated trophoblasts under culture condi- 
tions that promoted syncytia formation. Real- time quan- 
titative PCR estimated an 8- fold increase in OATPB ex- 
pression on differentiation to syncytia. Pregnenolone sul- 
fate partially inhibited OATPB- mediated transport of es- 
trone- 3- sulfate in an oocyte expression system. The au- 
thors concluded that these findings suggested a physio- 
logic role for OATPB in the placental uptake of fetal- de- 
rived sulfated steroids 

[11037] 

[11038] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11039] Nagase, T.; Ishikawa, K.; Suyama, M.; Kikuno, R.; Hiro- 

sawa, M.; Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; 
Ohara, O. : Prediction of the coding sequences of uniden- 
tified human genes. XII. The complete sequences of 100 
new cDNA clones from brain which code for large proteins 
in vitro. DNA Res. 5: 355- 364, 1998. ; and 



[11040] st- Pierre, M. V.; Hagenbuch, B.; Ugele, B.; Meier, P. J.; 
Stallmach, T. : Characterization of an organic anion- 
transporting polypeptide (OATP- B) in human placenta. J. 
Clin. Endocr. Metab. 

[11041] Further studies establishing the function and utilities of 
SLC21A9 are found in John Hopkins OMIM database 
record ID 604988, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Solute car- 
rier family 2 (facilitated glucose transporter), member 10 
(SLC2A10, Accession NM.030777.2) is another GAM 71 
target gene, herein designated TARGET GENE. SLC2A10 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SLC2A10, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SLC2A10 BINDING SITE, designated SEQ ID: 1738, to the 
nucleotide sequence of GAM71 RNA, herein designated 
GAM RNA, also designated SEQ ID:257. 

[11042] Another function of GAM71 is therefore inhibition of So- 
lute carrier family 2 (facilitated glucose transporter), 
member 10 (SLC2A10, Accession NM_030777.2) . Accord- 
ingly, utilities of GAM71 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with SLC2A10. 

[11043] Solute carrier family 5 (sodium-dependent vitamin trans- 
porter), member 6 (SLC5A6, Accession NM_02 1095.1) is 
another GAM71 target gene, herein designated TARGET 
GENE. SLC5A6 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
SLC5A6, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC5A6 BINDING SITE, designated 
SEQ ID: 19138, to the nucleotide sequence of GAM71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[11044] Another function of GAM71 is therefore inhibition of So- 
lute carrier family 5 (sodium-dependent vitamin trans- 
porter), member 6 (SLC5A6, Accession NM_02 1095.1) . 
Accordingly, utilities of GAM71 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC5A6. 

[11045] Solute carrier family 6 (neurotransmitter transporter, no- 
radrenaline member 2 (SLC6A2, Accession NM_001043.1) 
is another GAM71 target gene, herein designated TARGET 
GENE. SLC6A2 BINDING SITE is a target binding site found 



in the 3 X untranslated region of mRNA encoded by 
SLC6A2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC6A2 BINDING SITE, designated 
SEQ ID:3434, to the nucleotide sequence of GAM 71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[11046] Another function of GAM71 is therefore inhibition of So- 
lute carrier family 6 (neurotransmitter transporter, nora- 
drenaline member 2 (SLC6A2, Accession NM_001043.1), a 
gene which binds to gt and gc boxes promoters elements. 
Accordingly, utilities of GAM71 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC6A2. 

[11047] The function of SLC6A2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1. Solute carrier family 9 (sodium/hydrogen ex- 
changer), isoform 3 regulatory factor 2 (SLC9A3R2, Acces- 
sion NM_004785.1) is another GAM71 target gene, herein 
designated TARGET GENE. SLC9A3R2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by SLC9A3R2, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SLC9A3R2 BIND- 
ING SITE, designated SEQ ID:16392, to the nucleotide se- 
quence of GAM71 RNA, herein designated GAM RNA, also 
designated SEQ ID:257. 

[11048] Another function of GAM71 is therefore inhibition of So- 
lute carrier family 9 (sodium/hydrogen exchanger), iso- 
form 3 regulatory factor 2 (SLC9A3R2, Accession 
NM_004785.1), a gene which interacts with the sodium/ 
hydrogen exchanger (SLC9A3), the cytoskeletal protein 
ezrin (VIL2) and the testis determining factor (SRY). Ac- 
cordingly, utilities of GAM71 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLC9A3R2. 

[11049] The function of SLC9A3R2 has been established by previ- 
ous studies. Mahon et al. (2002) demonstrated that 
parathyroid hormone receptor- 1 (PTHR1; 168468) binds 
to the sodium/hydrogen exchanger regulatory factors 
NHERF1 (OMIM Ref. No. 604990) and NHERF2 through a 
PDZ- domain interaction in vitro and in PTH target cells. 
NHERF2 simultaneously binds phospholipase C- beta- 1 
and an atypical, carboxyl- terminal PDZ consensus motif, 



ETVM, of the PTHR1 through PDZ1 and PDZ2, respectively. 
PTH treatment of cells that express the NHERF2- PTH1R 
complex markedly activated phospholipase C- beta and 
inhibits adenylylcyclase through stimulation of inhibitory 
G proteins (see OMIM Ref. No. 139310). NHERF- mediated 
assembly of PTHR1 and phospholipase C- beta is a unique 
mechanism to regulate PTH signaling in cells and mem- 
branes of polarized cells that express NHERF, which may 
account for many tissue- and cell- specific actions of 
PTH /PTH- related protein (OMIM Ref. No. 168470) and 
may also be relevant to signaling by many G protein- cou- 
pled receptors Yun et al. (1998) showed that a central do- 
main of NHE3, not a C- terminal domain, interacts with 
NHERF2 through its second PDZ domain plus its C termi- 
nus. Confocal microscopy demonstrated predominantly 
cytosolic expression of NHERF2 in the absence of NHE3, 
with more plasma membrane expression in the presence 
of NHE3. Gel overlay analysis showed that, as seen with 
NHERF, the N terminus of ezrin (VIL2; 123900) interacts 
with the C- terminal residues of NHERF2. 

[11050] 

[11051] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[11052] Mahon, M. J.; Donowitz, M.; Yun, C. C; Segre, G. V. : 

Na+/H+ exchanger regulatory factor 2 directs parathyroid 
hormone 1 receptor signalling. Nature 417: 858- 861, 
2002. ; and 

[11053] yun, C- H. C; Lamprecht, C; Forster, D. V.; Sidor, A. : 
NHE3 kinase A regulatory protein E3KARP binds the ep- 
ithelial brush border Na(+)/H(+) exchanger NHE3 and the 
cytoskeletal protein. 

[11054] Further studies establishing the function and utilities of 
SLC9A3R2 are found in John Hopkins OMIM database 
record ID 606553, and in cited publications listed in Table 
5, which are hereby incorporated by reference. SSB-4 
(Accession ) is another GAM71 target gene, herein desig- 
nated TARGET GENE. SSB-4 BINDING SITE is a target bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by SSB-4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SSB-4 BINDING SITE, designated 
SEQ ID:7581, to the nucleotide sequence of GAM 71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[11055] Another function of GAM71 is therefore inhibition of SSB- 



4 (Accession ) . Accordingly, utilities of GAM71 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SSB-4. 

[11056] Serine/threonine kinase 10 (STK10, Accession 

NM_005990.1) is another GAM 71 target gene, herein des- 
ignated TARGET GENE. STK10 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by STK10, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of STK10 BINDING SITE, designated 
SEQ ID: 13 156, to the nucleotide sequence of GAM71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[11057] Another function of GAM71 is therefore inhibition of Ser- 
ine/threonine kinase 10 (STK10, Accession 
NM_005990.1), a gene which can act on substrates such 
as myelin basic protein and histone iia on serine and thre- 
onine residues. Accordingly, utilities of GAM71 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with STK10. 

[11058] The function of STK10 has been established by previous 
studies. Kuramochi et al. (1997) cloned the mouse gene 
StklO, coding for a new serine/threonine kinase, desig- 



nated LOK. Kuramochi et al. (1999) described the cloning 
of a cDNA encoding the human homolog and the detec- 
tion of LOK proteins in human lymphoid cells. They de- 
posited the sequence of a human LOK cDNA in GenBank 
(AB015718). They also determined the chromosomal loca- 
tion of the gene by fluorescence in situ hybridization: 
5q35.1 in human, 11A4 in mouse, and 10ql2.3 in rat. By 
means of polymorphic CA repeats found in the 3- prime 
untranslated region of the mouse StklO gene and an in- 
tersubspecific backcross mapping panel, they mapped the 
StklO locus to a restricted region on chromosome 11 be- 
tween DllMit53 and DllMit84. These results established 
STK10 as a new marker of human chromosome 5 to de- 
fine the syntenic boundary of human chromosomes 5 and 
16 on mouse chromosome 11. 

[11059] 

[11060] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11061] Kuramochi, S.; Matsuda, Y.; Okamoto, M.; Kitamura, F.; 
Yonekawa, H.; Karasuyama, H. : Molecular cloning of the 
human gene STK10 encoding lymphocyte- oriented ki- 
nase, and comparative chromosomal mapping of the hu- 



man, mouse, and rat homologues. Immunogenetics 49: 
369- 375, 1999. ; and 

[11062] Kuramochi, S.; Moriguchi, T.; Kuida, K.; Endo, J.; Semba, 
K.; Nishida, E.; Karasuyama, H. : LOK is a novel mouse 
STE20- like protein kinase that is expressed predomi- 
nantly in lymphocyte. 

[11063] Further studies establishing the function and utilities of 
STK10 are found in John Hopkins OMIM database record 
ID 603919, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Synaptogyrin 
1 (SYNGR1, Accession NM_004711.2) is another GAM 71 
target gene, herein designated TARGET GENE. SYNGR1 
BINDING SITE1 and SYNGR1 BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by SYNGR1, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SYNGR1 
BINDING SITE1 and SYNGR1 BINDING SITE2, designated 
SEQ ID:13235 and SEQ ID:11048 respectively, to the nu- 
cleotide sequence of GAM71 RNA, herein designated GAM 
RNA, also designated SEQ ID:257. 

[11064] Another function of GAM71 is therefore inhibition of 



Synaptogyrin 1 (SYNGR1, Accession NM_004711.2), a 
gene which belongs to transmembrane synaptic vesicle 
protein and may function in membrane recycling. Accord- 
ingly, utilities of GAM71 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SYNGR1. 

[11065] The function of SYNGR1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Transcription factor ap-4 (activating enhancer 
binding protein 4) (TFAP4, Accession NM.003223.1) is 
another GAM71 target gene, herein designated TARGET 
GENE. TFAP4 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded byTFAP4, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TFAP4 BINDING SITE, designated SEQ 
ID: 18694, to the nucleotide sequence of GAM 71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[11066] Another function of GAM71 is therefore inhibition of 
Transcription factor ap-4 (activating enhancer binding 
protein 4) (TFAP4, Accession NM_003223.1), a gene which 



activates both viral and cellular genes by binding to the 
symmetrical dna sequence 5'- cagctg- 3'. Accordingly, 
utilities of GAM71 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TFAP4. 

[11067] The function of TFAP4 has been established by previous 
studies. Transcription factors of the basic helix- loop- 
helix- zipper (bHLH- Zip) family contain a basic domain, 
which is used for DNA binding, and HLH and Zip domains, 
which are used for oligomerization. Transcription factor 
AP4 activates both viral and cellular genes by binding to 
the symmetrical DNA sequence CAGCTG (Mermod et al., 
1988; Hu et al., 1990). By interspecific backcross analysis, 
Steingrimsson et al. (1995) mapped the Tfap4 gene to 
mouse chromosome 16, close to the gene for sperm pro- 
tamine PI (PRM1; 182880). Since the PRM1 is located on 
chromosome 16pl3.3 in the human, they suggested that 
TFAP4 is probably on human chromosome 16. The Inter- 
national Radiation Hybrid Mapping Consortium mapped 
the TFAP4 gene to chromosome 16pl3 (sts- S73885). 

[11068] 

[11069] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[110™] Hu, Y.- F.; Luscher, B.; Admon, A.; Mermod, N.; Tjian, R. : 

Transcription factor AP- 4 contains multiple dimerization 

domains that regulate dimer specificity. Genes Dev. 4: 

1741- 1752, 1990. ; and 
[11071] steingrimsson, E.; Sawadogo, M.; Gilbert, D. J.; Zervos, A. 

S.; Brent, R.; Blanar, M. A.; Fisher, D. E.; Copeland, N. G.; 

Jenkins, N. A. : Murine chromosomal location of five 

bHLH- Ziptr. 

[11072] Further studies establishing the function and utilities of 
TFAP4 are found in John Hopkins OMIM database record 
ID 600743, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Tgfb-induced 
factor 2 (tale family homeobox) (TGIF2, Accession 
NM_021809.2) is another GAM 71 target gene, herein des- 
ignated TARGET GENE. TGIF2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded byTGIF2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TGIF2 BINDING SITE, designated 
SEQ ID:6058, to the nucleotide sequence of GAM 71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 



[11073] Another function of GAM71 is therefore inhibition of 

Tgfb- induced factor 2 (tale family homeobox) (TGIF2, Ac- 
cession NM_02 1809.2) .Accordingly, utilities of GAM71 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TGIF2. 

[11074] Uncoupling protein 3 (mitochondrial, proton carrier) 

(UCP3, Accession NM.003356.2) is another GAM 71 target 
gene, herein designated TARGET GENE. UCP3 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by UCP3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of UCP3 BINDING SITE, designated SEQ ID:4639, 
to the nucleotide sequence of GAM71 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:257. 

[11075] Another function of GAM71 is therefore inhibition of Un- 
coupling protein 3 (mitochondrial, proton carrier) (UCP3, 
Accession NM_003356.2), a gene which is a mitochondrial 
transporter protein that creates proton leaks across the 
inner mitochondrial membrane, thus uncoupling oxidative 
phosphorylation, and therefore may be associated with 
Obesity. Accordingly, utilities of GAM71 include diagnosis, 



prevention and treatment of Obesity, and of other dis- 
eases and clinical conditions associated with UCP3. 

[11076] The function of UCP3 has been established by previous 
studies. With the capacity to participate in thermogenesis 
and energy balance, UCP3 is an important obesity candi- 
date gene. Bouchard et al. (1997) demonstrated linkage 
between markers at the UCP2/UCP3 region with resting 
metabolic rate. This region is syntenic to a region of 
mouse chromosome 7 that has been linked to hyperinsu- 
linemia and obesity (Fleury et al., 1997). 

[11077] Animal model experiments lend further support to the 
function of UCP3. Clapham et al. (2000) created trans- 
genic mice that overexpress human UCP3 in skeletal mus- 
cle. UCP3 expression was driven by the human alpha- 
skeletal actin (OMIM Ref. No. 102610) promoter, limiting 
expression to skeletal muscle. Clapham et al. (2000) bred 
3 independent lines to homozygosity and selected a line 
of mice that had a 66- fold increase in UCP3 expression. 
These mice were hyperphagic but weighed less than their 
wildtype littermates. Magnetic resonance imaging (MRI) 
showed a striking reduction in adipose tissue mass. The 
mice also exhibited lower fasting plasma glucose and in- 
sulin levels and an increased glucose clearance rate. 



Clapham et al. (2000) concluded that their data provided 
evidence that skeletal muscle UCP3 has the potential to 
influence metabolic rates and glucose homeostasis in the 
whole animal. 

[11078] it is appreciated that the abovementioned animal model 
for UCP3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[11079] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 11 080] Clapham, J. C; Arch, J. R. S.; Chapman, H.; Haynes, A.; 

Lister, C; Moore, G. B. T.; Piercy, V.; Carter, S. A.; Lehner, 
I.; Smith, S. A.; Beeley, L. J.; Godden, R. J.; and 15 others : 
Mice overexpressing human uncoupling protein- 3 in 
skeletal muscle are hyperphagic and lean. Nature 406: 
415- 418, 2000. ; and 

[11081] Fleury, C; Neverova, M.; Collins, S.; Raimbault, S.; 

Champigny, O.; Levi- Meyrueis, C; Bouillaud, F.; Seldin, 
M. F.; Surwit, R. S.; Ricquier, D.; Warden, C. H. : Uncou- 
pling protein- 2. 

[11082] Further studies establishing the function and utilities of 
UCP3 are found in John Hopkins OMIM database record ID 



602044, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. UREB1 (Accession 
NM_03 1407.2) is another GAM71 target gene, herein des- 
ignated TARGET GENE. UREB1 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by UREB1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of UREB1 BINDING SITE, designated 
SEQ ID:5654, to the nucleotide sequence of GAM 71 RNA, 
herein designated GAM RNA, also designated SEQ ID:257. 

[11083] Another function of GAM71 is therefore inhibition of 

UREB1 (Accession NM_03 1407.2) . Accordingly, utilities of 
GAM71 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with UREB1. 

[11084] ubiquitin specific protease 21 (USP21, Accession 

NM_012475.2) is another GAM71 target gene, herein des- 
ignated TARGET GENE. USP21 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by USP21, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of USP21 



BINDING SITE, designated SEQ ID:3093, to the nucleotide 
sequence of GAM71 RNA, herein designated GAM RNA, 
also designated SEQ ID:257. 
[11085] Another function of GAM71 is therefore inhibition of 
Ubiquitin specific protease 21 (USP21, Accession 
NM.012475.2) . Accordingly, utilities of GAM71 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with USP21. 

[11086] 

[11087] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 72 
(GAM72), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[11088] GAM72 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM72 was detected is described hereinabove 
with reference to Figs. 8-15. 

[11089] GAM72 gene, herein designated GAM GENE, and GAM72 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[11090] GAM72 gene encodes a GAM 72 precursor RNA, herein 



designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM72 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM72 precursor RNA is designated SEQ ID: 198, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

GAM72 precursor RNA folds onto itself, forming GAM72 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 
t 11 092] GAM72 precursor RNA folds onto itself, forming GAM72 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[11093] Nucleotide sequence of GAM72 precursor RNA, desig- 
nated SEQ-ID: 198, and a schematic representation of a 
predicted secondary folding of GAM72 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[11094] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 72 folded precursor RNA into GAM72 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM72 RNA is designated SEQ 
ID:342, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[11095] GAM72 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM72 target 
RNA, herein designated GAM TARGET RNA. GAM72 target 
RNA comprises three regions, as is typical of mRNA of a 



protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[11096] GAM72 RNA, herein designated GAM RNA, binds comple- 
mentary to one or more target binding sites located in 
untranslated regions of GAM72 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM72 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM72 RNA may have a different number of target 
binding sites in untranslated regions of a GAM72 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[11097] The complementary binding of GAM72 RNA, herein desig- 



nated GAM RNA, to target binding sites on GAM72 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM72 target RNA into GAM72 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[11098] it is appreciated that GAM72 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM72 target genes. The mRNA of each one of this plu- 
rality of GAM72 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM72 RNA, 
herein designated GAM RNA, and which when bound by 
GAM72 RNA causes inhibition of translation of respective 
one or more GAM72 target proteins. 

[11099] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM72 gene, herein designated GAM GENE, on one or 
more GAM72 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 



ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[11100] it is appreciated that specific functions and accordingly 
utilities of GAM72 correlate with, and may be deduced 
from, the identity of the target genes which GAM72 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[11101] 
[11102] 

[11103] a kinase (prka) anchor protein 11 (AKAP11, Accession 

NM.016248.2) is a GAM72 target gene, herein designated 
TARGET GENE. AKAP11 BINDING SITE is a target binding 
site found in the 3^ untranslated region of multiple tran- 
scripts of mRNA encoded by AKAP11, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of AKAP11 
BINDING SITE, designated SEQ ID:10091, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11104] a function ofGAM72 is therefore inhibition of A kinase 
(prka) anchor protein 11 (AKAP11, Accession 
NM_016248.2) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AKAP11. 

[11105] Arachidonate 15-lipoxygenase, second type (ALOX15B, 
Accession NM_001141.1) is another GAM72 target gene, 
herein designated TARGET GENE. ALOX15B BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by ALOX15B, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ALOX15B 
BINDING SITE, designated SEQ ID:407, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11106] Another function of GAM72 is therefore inhibition of 

Arachidonate 15-lipoxygenase, second type (ALOX15B, 
Accession NM_001141.1) . Accordingly, utilities of GAM72 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ALOX15B. 

[11107] Api gamma subunit binding protein 1 (AP1GBP1, Acces- 
sion NM_080550.1) is another GAM72 target gene, herein 
designated TARGET GENE. AP1GBP1 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by AP1GBP1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
AP1GBP1 BINDING SITE, designated SEQ ID:8213, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11108] Another function of GAM72 is therefore inhibition of Apl 
gamma subunit binding protein 1 (AP1GBP1, Accession 
NM_080550.1) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AP1GBP1. 

[11109] Apolipoprotein I, 1 (APOL1, Accession NM.145343.1) is 
another GAM72 target gene, herein designated TARGET 
GENE. APOL1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by APOL1, corresponding to a target bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of APOL1 BINDING SITE, 
designated SEQ ID:11403, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11110] Another function of GAM72 is therefore inhibition of 

Apolipoprotein I, 1 (APOL1, Accession NM_145343.1), a 
gene which may participate in reverse cholesterol trans- 
port from peripheral cells to the liver, and therefore may 
be associated with Schizophrenia. Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
Schizophrenia, and of other diseases and clinical condi- 
tions associated with APOL1. 

t 11111 ] The function of APOL1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.Arylsulfatase d (ARSD, Accession 
NM_001669.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. ARSD BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ARSD, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ARSD 
BINDING SITE, designated SEQ ID:14037, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11112] Another function of GAM72 is therefore inhibition of Aryl- 
sulfatase d (ARSD, Accession NM_001669.1), a gene which 
hydrolyzes sulfate groups from sugar residues in complex 
glycoconju gates, and therefore may be associated with X- 
linked chondrodysplasia punctata. Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of X- 
linked chondrodysplasia punctata., and of other diseases 
and clinical conditions associated with ARSD. 

[11113] jhe function of ARSD has been established by previous 
studies. In the course of positional cloning of the gene 
mutant in X- linked chondrodysplasia punctata (OMIM Ref. 
No. 302950), Franco et al. (1995) identified a cluster of 3 
sulfatase genes located in the region Xp22.3. The genes 
were arylsulfatases and were designated ARSD, ARSE 
(OMIM Ref. No. 300180), and ARSF (OMIM Ref. No. 
300003), in that order, proceeding from the telomere of 
Xp toward the centromere. Mutations in ARSE were identi- 
fied in males with chondrodysplasia punctata. Franco et 



al. (1995) showed that both ARSD and ARSE have 11 ex- 
ons and are transcribed toward the telomere. Their natural 
substrate was not determined. Meroni et al. (1996) re- 
ported that ARSD and ARSE have several typical features of 
genes that map in the pseudoautosomal region of the X 
chromosome, i.e., they escape X inactivation, have ho- 
mologs on the Y chromosome, and are not conserved in 
mouse. Meroni et al. (1996) noted that ARSD, ARSE, and 
STS have a conserved gene structure; alignment of the ge- 
nomic structures revealed perfect conservation of the in- 
tron- exon junctions. Sequence analysis of the Y- linked 
homologs of ARSD and ARSE indicated that they represent 
truncated pseudogenes. 

[11114] 

[11115] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11116] Franco, B.; Meroni, C; Parenti, C; Levilliers, J.; Bernard, L; 
Gebbia, M.; Cox, L; Maroteaux, P.; Sheffield, L; Rappold, 
G. A.; Andria, G.; Petit, C.; Ballabio, A. : A cluster of sulfa- 
tase genes on Xp22.3: mutations in chondrodysplasia 
punctata (CDPX) and implications for warfarin embryopa- 
thy. Cell 81: 1- 20, 1995. ; and 



[11117] Meroni, C; Franco, B.; Archidiacono, N.; Messali, S.; An- 
dolfi, C; Rocchi, M.; Ballabio, A. : Characterization of a 
cluster of sulfatase genes on Xp22.3 suggests gene dupli- 
cations in a. 

[11118] Further studies establishing the function and utilities of 
ARSD are found in John Hopkins OMIM database record ID 
300002, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Biphenyl hydrolase- 
like (serine hydrolase; breast epithelial mucin-associated 
antigen) (BPHL, Accession NM.004332.1) is another 
GAM72 target gene, herein designated TARGET GENE. 
BPHL BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by BPHL, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BPHL BINDING SITE, designated SEQ ID: 16204, to the nu- 
cleotide sequence of GAM72 RNA, herein designated GAM 
RNA, also designated SEQ ID:342. 

[11119] Another function of GAM72 is therefore inhibition of 

Biphenyl hydrolase-like (serine hydrolase; breast epithelial 
mucin-associated antigen) (BPHL, Accession 
NM_004332.1), a gene which involves in detoxification 



processes. Accordingly, utilities of GAM72 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with BPHL. 
[11120] The function of BPHL has been established by previous 

studies. The serine hydrolases are defined as a functional 
class of hydrolytic enzymes that contain a serine residue 
in their active site. They can be grouped into subfamilies 
that contain closely related members in terms of substrate 
specificity or amino acid sequence similarity. Puente and 
Lopez- Otin (1995) isolated a full- length human breast 
carcinoma cDNA encoding a novel serine hydrolase, BPHL. 
The deduced 274- amino acid protein shows significant 
sequence similarity to prokaryotic enzymes involved in the 
degradation of aromatic compounds; the highest identi- 
ties, about 25%, are to 4 serine hydrolases encoded by the 
bphD genes of different strains of Pseudomonas, all of 
which degrade biphenyl derivatives. Recombinant BPHL 
protein demonstrated serine hydrolase activity that was 
abolished by a covalent inhibitor of serine hydrolases. By 
Northern blot analysis of human tissues, the authors de- 
tected a major 1.8- kb BPHL transcript, with highest levels 
in liver and kidney, and a minor 2.4- kb transcript. They 
showed that BPHL is expressed as an approximately 30- 



kD protein in human liver using Western blot analysis. 
Puente et al. (1998) determined that the BPHL gene spans 
approximately 30 kb and contains 8 exons. By fluores- 
cence in situ hybridization, they localized the BPHL gene 
to 6p25. 

[11121] 

[11122] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11123] Puente, X. S.; Lopez- Otin, C. : Cloning and expression 

analysis of a novel human serine hydrolase with sequence 
similarity to prokaryotic enzymes involved in the degrada- 
tion of aromatic compounds. J. Biol. Chem. 270: 12926- 
12932, 1995. ; and 

[11124] Puente, X. S.; Pendas, A. M.; Lopez- Otin, C. : Structural 
characterization and chromosomal localization of the 
gene encoding human biphenyl hydrolase- related protein 
(BPHL). Genomics 5. 

[11125] Further studies establishing the function and utilities of 
BPHL are found in John Hopkins OMIM database record ID 
603156, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Breast cancer 2, 
early onset (BRCA2, Accession NM_000059.1) is another 



GAM72 target gene, herein designated TARGET GENE. 
BRCA2 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by BRCA2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of BRCA2 BINDING SITE, designated SEQ ID:2407, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11126] Another function of GAM72 is therefore inhibition of 
Breast cancer 2, early onset (BRCA2, Accession 
NM.000059.1) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BRCA2. 

[11127] Chromosome 1 open reading frame 24 (Clorf24, Acces- 
sion NM_052966.1) is another GAM72 target gene, herein 
designated TARGET GENE. Clorf24 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by Clorf24, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
Clorf24 BINDING SITE, designated SEQ ID:12135, to the 



nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11128] Another function of GAM72 is therefore inhibition of 

Chromosome 1 open reading frame 24 (Clorf24, Acces- 
sion NM_052966.1) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorf24. 

[11129] Chromosome 1 open reading frame 33 (Clorf33, Acces- 
sion NM_016183.2) is another GAM72 target gene, herein 
designated TARGET GENE. Clorf33 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by Clorf33, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of Clorf33 BIND- 
ING SITE, designated SEQ ID:13080, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[11130] Another function of GAM72 is therefore inhibition of 

Chromosome 1 open reading frame 33 (Clorf33, Acces- 
sion NM_016183.2) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorf33. 



[11131] ciq and tumor necrosis factor related protein 2 

(C1QTNF2, Accession NM_03 1908.2) is another GAM72 
target gene, herein designated TARGET GENE. C1QTNF2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by C1QTNF2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C1QTNF2 BINDING SITE, designated SEQ ID:9609, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11132] Another function ofGAM72 is therefore inhibition ofClq 
and tumor necrosis factor related protein 2 (C1QTNF2, 
Accession NM_03 1908.2) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C1QTNF2. 

[11133] Chromosome 20 open reading frame 106 (C20orfl06, Ac- 
cession ) is another GAM72 target gene, herein designated 
TARGET GENE. C20orfl06 BINDING SITE1 and C20orfl06 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by C20orfl06, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
C20orfl06 BINDING SITE1 and C20orfl06 BINDING SITE2, 
designated SEQ ID: 11 104 and SEQ ID: 16007 respectively, 
to the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11134] Another function of GAM72 is therefore inhibition of 

Chromosome 20 open reading frame 106 (C20orfl06, Ac- 
cession ) . Accordingly, utilities of GAM72 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with C20orfl06. 

[11135] Chromosome 20 open reading frame 142 (C20orfl42, Ac- 
cession XM_300782.1) is another GAM72 target gene, 
herein designated TARGET GENE. C20orfl42 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C20orfl42, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl42 
BINDING SITE, designated SEQ ID:19248, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11136] Another function of GAM72 is therefore inhibition of 

Chromosome 20 open reading frame 142 (C20orfl42, Ac- 



cession XM_300782.1) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl42. 

[11137] chromosome 21 open reading frame 5 (C21orf5, Acces- 
sion NM_005128.1) is another GAM72 target gene, herein 
designated TARGET GENE. C21orf5 BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 
mRNA encoded by C21orf5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C21orf5 BIND- 
ING SITE, designated SEQ ID:17560, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[11138] Another function of GAM72 is therefore inhibition of 

Chromosome 21 open reading frame 5 (C21orf5, Acces- 
sion NM_005128.1) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C21orf5. 

[11139] Chromosome 22 open reading frame 20 (C22orf20, Ac- 
cession NM_025225.2) is another GAM72 target gene, 
herein designated TARGET GENE. C22orf20 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 



gion of mRNA encoded by C22orf20, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C22orf20 
BINDING SITE, designated SEQ ID:15306, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11140] Another function of GAM72 is therefore inhibition of 

Chromosome 22 open reading frame 20 (C22orf20, Ac- 
cession NM_025225.2) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C22orf20. 

[11141] C4S-2 (Accession NM.018641.2) is another GAM72 target 
gene, herein designated TARGET GENE. C4S-2 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by C4S-2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C4S-2 BIND- 
ING SITE, designated SEQ ID:10076, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[11142] Another function of GAM72 is therefore inhibition of 



C4S-2 (Accession NM_018641.2) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C4S-2. 

[11143] Chromosome 6 open reading frame 10 (C6orfl0, Acces- 
sion NM_006781.1) is another GAM72 target gene, herein 
designated TARGET GENE. C6orfl0 BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 
mRNA encoded by C6orfl0, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C6orfl0 BIND- 
ING SITE, designated SEQ ID:2589, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[11144] Another function of GAM72 is therefore inhibition of 

Chromosome 6 open reading frame 10 (C6orfl0, Acces- 
sion NM_006781.1) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C6orfl0. 

[11145] Chromosome 6 open reading frame 29 (C6orf29, Acces- 
sion NM_032794.1) is another GAM72 target gene, herein 
designated TARGET GENE. C6orf29 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 



multiple transcripts of mRNA encoded by C6orf29, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C6orf29 BINDING SITE, designated SEQ ID:9517, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11146] Another function of GAM72 is therefore inhibition of 

Chromosome 6 open reading frame 29 (C6orf29, Acces- 
sion NM_032794.1) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C6orf29. 

t 11147 ] Caspase 10, apoptosis-related cysteine protease (CASP10, 
Accession NM_032974.1) is another GAM72 target gene, 
herein designated TARGET GENE. CASP10 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by CASP10, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CASP10 BINDING SITE, designated SEQ ID: 132 16, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 



[11148] Another function of GAM72 is therefore inhibition of Cas- 
pase 10, apoptosis-related cysteine protease (CASP10, 
Accession NM_032974.1), a gene which is one aspartate- 
specific cysteine protease and important in death receptor 
signaling or other cellular processes, and therefore may 
be associated with Gastric cancers . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
Gastric cancers ., and of other diseases and clinical condi- 
tions associated with CASP10. 

[11149] The function of CASP10 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Caspase 8, apoptosis-related cysteine pro- 
tease (CASP8, Accession NM_001228.2) is another GAM72 
target gene, herein designated TARGET GENE. CASP8 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by CASP8, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CASP8 BINDING SITE, designated 
SEQ ID: 10165, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 



[11150] Another function of GAM72 is therefore inhibition of Cas- 
pase 8, apoptosis-related cysteine protease (CASP8, Ac- 
cession NM_001228.2), a gene which is an apoptosis- re- 
lated caspase and an upstream component of Fas receptor 
and tumor necrosis factor (TNF) receptor- induced apop- 
tosis. and therefore may be associated with Huntington- 
related neurodegenerative diseases. Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
Huntington- related neurodegenerative diseases, and of 
other diseases and clinical conditions associated with 
CASP8. 

[11151] The function of CASP8 has been established by previous 
studies. Expression of cDNAs that encode truncated 
polypeptides containing mostly expanded polyglutamine 
repeats, but not of those that encode the corresponding 
full- length proteins, has been shown to induce cell death 
by apoptosis. Such truncated proteins have been shown to 
form aggregates or inclusions (Ikeda et al., 1996). 
Sanchez et al. (1999) studied the role of caspases in 
polyglutamine- induced cell death in established cultures 
of primary cortical, striatal, and cerebellar neurons from 
embryonic day 17 rat embryos, transfected with an ex- 
pression construct encoding truncated ataxin- 3 that con- 



tained 79 glutamine (Q79) residues. The authors showed 
that the apoptosis inhibitors Bcl2, CrmA, and a truncated 
Fas/APOl- associated death domain protein (FADD DN) 
inhibited polyglutamine repeat- induced neuronal cell 
death. A mutant Jurkat cell line specifically lacking cas- 
pase- 8 was resistant to polyglutamine- induced cell 
death. Cells transfected with Q79 showed insoluble inclu- 
sions. Caspase- 8 was recruited and activated by these 
Q79 inclusions. Western blot analysis revealed the pres- 
ence of activated caspase- 8 in the insoluble fraction of 
affected brain regions from Huntington disease (OMIM 
Ref. No. 143100) patients but not in those from controls. 
The authors suggested that caspase- 8 has an essential 
role in Huntington- related neurodegenerative diseases. 
[11152] Animal model experiments lend further support to the 
function of CASP8. Varfolomeev et al. (1998) generated 
mice deficient in Casp8 by disrupting exons 1 and 2, 
which encode the N- terminal death effector domains 
(DEDs) that interact with MORT1/FADD (OMIM Ref. No. 
602457). Whereas wildtype and heterozygous mice ap- 
peared normal, no homozygous mutant mice survived be- 
yond approximately embryonic day 13.5. Histopathologic 
analysis revealed marked abdominal hyperemia with ery- 



throcytosis in the liver, major blood vessels, capillaries, 
and other organs. Cardiac ventricular musculature was 
thin and similar to early mesenchyme. Colony forming as- 
says showed that hemopoietic precursor cells were 
markedly reduced in the mutant mice. Immunoprecipita- 
tion and Western blot analysis indicated that fibroblasts 
from mutant mice responded normally to the noncytocidal 
effects of tumor necrosis factor receptor (TNFR; 191190) 
and death receptor- 3 (DR3, or TNFRSF12; 603366) stim- 
ulation, whereas wildtype fibroblasts were killed by TNF 
(OMIM Ref. No. 191160) treatment or FAS (TNFRSF6; 
134637) cross- linking. Agents such as ultraviolet irradia- 
tion and protein kinase inhibitors were lethal for mutant 
and normal fibroblasts. Varfolomeev et al. (1998) con- 
cluded that CASP8 is necessary for death induction by re- 
ceptors of the TNF/nerve growth factor (see OMIM Ref. 
No. NGFR; 162010) family and is vital in embryonal devel- 
opment. 

[11153] it is appreciated that the abovementioned animal model 
for CASP8 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[11154] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
t 11155 ] Sanchez, I.; Xu, C.-J.; Juo, P.; Kakizaka, A.; BlenisJ.; 

Yuan, J. : Caspase- 8 is required for cell death induced by 
expanded polyglutamine repeats. Neuron 22: 623- 633, 
1999. ; and 

[11156] Varfolomeev, E. E.; Schuchmann, M.; Luria, V.; Chian- 
nilkulchai, N.; BeckmannJ. S.; Mett, I. L; Rebrikov, D.; 
Brodianski, V. M.; Kemper, O. C; Kollet, O.; Lapidot, T.; 
Soffer, D.; So. 

[11157] Further studies establishing the function and utilities of 
CASP8 are found in John Hopkins OMIM database record 
ID 601763, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Centaurin, al- 
pha 2 (CENTA2, Accession NM_018404.1) is another 
GAM72 target gene, herein designated TARGET GENE. 
CENTA2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by CENTA2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CENTA2 BINDING SITE, designated SEQ 
ID: 10588, to the nucleotide sequence of GAM72 RNA, 



herein designated GAM RNA, also designated SEQ ID:342. 

[11158] Another function of GAM72 is therefore inhibition of Cen- 
taurin, alpha 2 (CENTA2, Accession NM_018404.1) . Ac- 
cordingly, utilities of GAM72 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CENTA2. 

[11159] Carbohydrate (chondroitin 6) sulfotransferase 3 (CHST3, 
Accession NM_004273.2) is another GAM72 target gene, 
herein designated TARGET GENE. CHST3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by CHST3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CHST3 BINDING 
SITE, designated SEQ ID:8037, to the nucleotide sequence 
of GAM72 RNA, herein designated GAM RNA, also desig- 
nated SEQID:342. 

[11160] Another function of GAM72 is therefore inhibition of Car- 
bohydrate (chondroitin 6) sulfotransferase 3 (CHST3, Ac- 
cession NM_004273.2) .Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CHST3. 

[11161] Cyclic nucleotide gated channel beta 1 (CNGB1, Accession 



NM_001297.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. CNGB1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CNGB1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CNGB1 BINDING SITE, designated 
SEQ ID:8665, to the nucleotide sequence of GAM 72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[11162] Another function of GAM72 is therefore inhibition of 

Cyclic nucleotide gated channel beta 1 (CNGB1, Accession 
NM.001297.1), a gene which has probable role in pho- 
toreceptor and therefore may be associated with Retini- 
tis pigmentosa. Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of Retinitis pigmen- 
tosa, and of other diseases and clinical conditions associ- 
ated with CNGB1. 

[11163] The function of CNGB1 has been established by previous 
studies. See CNCG1 (OMIM Ref. No. 123825). The human 
and bovine rod photoreceptor cGMP- gated cation channel 
consists of 2 subunits: alpha (63 kD; 123825) and beta 
(OMIM Ref. No. 240 kD). Ardell et al. (1996) provided evi- 
dence that the human GAR1 protein is encoded by the N- 



terminal region of the gene encoding the beta subunit of 
the cGMP- gated photoreceptor channel Bareil et al. 
(2001) studied a consanguineous French family with auto- 
somal recessive retinitis pigmentosa (RP; 268000). Auto- 
somal recessive RP accounts for 5 to 20% of all RP, 
whereas sporadic RP, presumed to be recessive in most 
cases, accounts for a further 40 to 50% (Bird, 1995). Bareil 
et al. (2001) excluded linkage to known loci involved in RP 
and by homozygosity mapping localized the disease gene 
in this family to 16ql3- q21. They noted 2 candidate 
genes, KIFC3 (OMIM Ref. No. 604535) and CNGB1. Muta- 
tion analysis demonstrated that CNGB1 was mutated in 
this family 

[11164] 

[11165] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11166] Ardell, M. D.; Aragon, I.; Oliveira, L; Porche, G. E.; Burke, 
E.; Pittler, S. J. : The beta subunit of human rod photore- 
ceptor cGMP- gated cation channel is generated from a 
complex transcription unit. FEBS Lett. 389: 213- 218, 
1996. ; and 

[11167] Bareil, C.; Hamel, C. P.; Delague, V.; Arnaud, B.; Demaille, 



J.; Claustres, M. : Segregation of a mutation in CNGB1 en- 
coding the beta- subunit of the rod cGMP- gated channel 
in a family wi. 

[11168] Further studies establishing the function and utilities of 
CNGB1 are found in John Hopkins OMIM database record 
ID 600724, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cyclin ml 
(CNNM1, Accession NM_020348.1) is another GAM72 tar- 
get gene, herein designated TARGET GENE. CNNM1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by CNNM1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CNNM1 
BINDING SITE, designated SEQ ID:14071, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11169] Another function of GAM72 is therefore inhibition of Cy- 
clin ml (CNNM1, Accession NM_020348.1) . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CNNM1. 

[11170] Carboxypeptidase m (CPM, Accession NM_001874.1) is 



another GAM72 target gene, herein designated TARGET 
GENE. CPM BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by CPM, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CPM BINDING SITE, designated SEQID:2111, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11171] Another function ofGAM72 is therefore inhibition ofCar- 
boxypeptidase m (CPM, Accession NM_001874.1), a gene 
which specifically removes COOH- terminal basic amino 
acids (arginine or lysine). Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CPM. 

[11172] The function of CPM has been established by previous 
studies. Carboxypeptidases specifically remove COOH- 
terminal basic amino acids (arginine or lysine). They have 
important functions in many biologic processes, including 
activation, inactivation, or modulation of peptide hormone 
activity and alteration of physical properties of proteins 
and enzymes. Carboxypeptidase M is a membrane- bound 
arginine/lysine carboxypeptidase found in many tissues 



and cultured cells. Rehli et al. (1995) found that its ex- 
pression associated with monocyte to macrophage differ- 
entiation. Tan et al. (1989) described the molecular 
cloning and sequencing of the cDNA for human car- 
boxypeptidase M from a human placental cDNA library. 
The 2- kb cDNA contained an open reading frame of 
1,317 basepairs, encoding a 439- amino acid protein. Se- 
quence analysis revealed hydrophobic regions at the 
NH(2) and carboxy termini. There are 6 potential as- 
paragine- linked glycosylation sites. Observed sequence 
homologies with other carboxypeptidases were as follows: 
human plasma carboxypeptidase N (OMIM Ref. No. 
212070), 41%; bovine carboxypeptidase H (OMIM Ref. No. 
114855), 41%; and bovine pancreatic carboxypeptidases A 
and B, 15%. The active site residues of carboxypeptidases 
A and B are conserved in carboxypeptidase M 

[1 1 1 73] 

[11174] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11175] Rehli, m.; Krause, S. W.; Kreutz, M.; Andreesen, R. : Car- 
boxypeptidase M is identical to the MAX.l antigen and its 
expression is associated with monocyte to macrophage 



differentiation. J. Biol. Chem. 270: 15644- 15649, 1995. ; 
and 

t 1117 6] Tan, F.; Chan, S. J.; Steiner, D. F.; Schilling, J. W.; Skidgel, 
R. A. : Molecular cloning and sequencing of the cDNA for 
human membrane- bound carboxypeptidase M: compari- 
son with carboxy. 

[11177] Further studies establishing the function and utilities of 
CPM are found in John Hopkins OMIM database record ID 
114860, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. CPR2 (Accession 
NM_030900.1) is another GAM 72 target gene, herein des- 
ignated TARGET GENE. CPR2 BINDING SITE is a target 
binding site found in the 3 N untranslated region of multi- 
ple transcripts of mRNA encoded by CPR2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CPR2 
BINDING SITE, designated SEQ ID:14297, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11178] Another function of GAM72 is therefore inhibition of CPR2 
(Accession NM_030900.1) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with CPR2. 

t 11179 ] Carnitine o-octanoyltransferase (CROT, Accession 

NM_021151.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. CROT BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CROT, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CROT BINDING SITE, designated 
SEQ ID: 14662, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[11180] Another function of GAM72 is therefore inhibition of Car- 
nitine o-octanoyltransferase (CROT, Accession 
NM_021151.1), a gene which CROT plays a crucial role in 
the beta- oxidation of branched- chain fatty acids includ- 
ing pristanic acid. Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CROT. 

[11181] The function of CROT has been established by previous 
studies. Carnitine octanoyltransferase (EC 2.3.1.137) is a 
carnitine acyltransferase that catalyzes the reversible 
transfer of fatty acyl groups between CoA and carnitine. 
This provides a crucial step in the transport of medium- 



and long- chain acyl- CoA out of the mammalian peroxi- 
some to the cytosol and mitochondria. See also CRAT 
(OMIM Ref. No. 600184). Van der Leij et al. (2000) re- 
viewed the function, structural features, and phylogenet- 
ics of human carnitine acyltransferase genes, including 
CROT Using enzyme activity measurements of CROT ex- 
pressed in a carnitine acetyltransferase- deficient yeast 
strain, Ferdinandusse et al. (1999) demonstrated that 
CROT efficiently converts a branched- chain fatty acyl- 
CoA (4,8- dimethylnonanoyl- CoA) to its corresponding 
carnitine ester. They hypothesized that CROT plays a cru- 
cial role in the beta- oxidation of branched- chain fatty 
acids including pristanic acid 

[11182] 

[11183] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11184] Ferdinandusse, S.; Mulders, J.; IJIst, L; Denis, S.; Dacre- 
mont, C; Waterham, H. R.; Wanders, R.J. A. : Molecular 
cloning and expression of human carnitine octanoyltrans- 
ferase: evidence for its role in the peroxisomal beta- oxi- 
dation of branched- chain fatty acids. Biochem. Biophys. 
Res. Commun. 263: 213- 218, 1999. ; and 



[11185] van d er p. R.; Huijkman, N. C. A.; Boomsma, C; 

KuipersJ. R. C; Bartelds, B. : Genomics of the human car- 
nitine acyltransferase genes. Molec. Genet. Metab. 71: 
139- 153, 2000. 

[11186] Further studies establishing the function and utilities of 

CROT are found in John Hopkins OMIM database record ID 
606090, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. CSL4 (Accession 
NM_016046.2) is another GAM72 target gene, herein des- 
ignated TARGET GENE. CSL4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CSL4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CSL4 BINDING SITE, designated 
SEQ ID: 16124, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[11187] Another function of GAM72 is therefore inhibition of CSL4 
(Accession NM_016046.2) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CSL4. 

t 11188 ] Cathepsin s (CTSS, Accession NM_004079.3) is another 
GAM72 target gene, herein designated TARGET GENE. 



CTSS BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by CTSS, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CTSS BINDING SITE, designated SEQ ID:2354, to the nu- 
cleotide sequence of GAM72 RNA, herein designated GAM 
RNA, also designated SEQ ID:342. 

[11189] Another function of GAM72 is therefore inhibition of 
Cathepsin s (CTSS, Accession NM.004079.3), a gene 
which is a lysosomal cysteine (thiol) protease that cleaves 
elastin. Accordingly, utilities of GAM72 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with CTSS. 

[11190] The function of CTSS has been established by previous 

studies. Alveolar macrophages express an elastase activity 
of acidic pH optimum inhibitable by cysteine protease in- 
hibitors. It had been shown that the only previously 
known eukaryotic elastinolytic cysteine protease, cathep- 
sin L (OMIM Ref. No. 116880), could not completely ac- 
count for this activity. In a search for additional cysteine 
proteases with elastinolytic activity, Shi et al. (1992) used 
low- degeneracy oligonucleotide primers based on re- 



gions of strong amino acid homology among the known 
cysteine proteases to screen reverse- transcribed human 
alveolar macrophage RNA for cysteine proteases by PCR. 
The screening turned up a cDNA sequence highly homolo- 
gous to bovine cathepsin S. The recombinant enzyme was 
found to be elastinolytic. The relatively broad pH range of 
human cathepsin S activity suggested that it plays a sig- 
nificant role in the contact- dependent elastase activity of 
alveolar macrophages Northern blot analysis by Shi et al. 
(1994) showed that cathepsin S shows a restricted tissue 
distribution, with highest levels in spleen, heart, and lung. 
Immunostaining of lung tissue demonstrated detectable 
cathepsin S only in lung macrophages. The high level of 
expression in the spleen and in phagocytes suggested to 
Shi et al. (1994) that cathepsin S may have a specific func- 
tion in immunity, perhaps related to antigen processing. 
[11191] Animal model experiments lend further support to the 

function of CTSS. Cathepsins S and L play prominent roles 
in the degradation of the invariant chain (li, or CD74; 
142790). In I- A(b) class II mice lacking the Ctss gene, 
failure to degrade li resulted in the accumulation of a 
class II- associated, 10- kD li fragment within endosomes, 
disrupting class II trafficking, peptide complex formation, 



and class II- restricted antigen presentation (Driessen et 
al., 1999). Riese et al. (2001) showed that I- A(b) class II 
haplotype mice lacking the Ctss gene had impaired 
NK1.1- positive T- cell selection and function. There were 
no overt defects in Cd4 (OMIM Ref. No. 186940)- positive 
and Cd8 (see OMIM Ref. No. 186910)- positive T- cell 
populations. In Ctss - /- mice, thymic dendritic cells had 
defective presentation of the Cdld (OMIM Ref. No. 
188410)- restricted antigen, the marine sponge glycosph- 
ingolipid alpha- galactosylceramide. Cdld colocalized 
with li fragments and accumulated within endocytic den- 
dritic cell compartments, impairing Cdld trafficking. This 
dysfunction did not occur, however, in Ctss - /- mice of 
the I- A(k) class II haplotype. Riese et al. (2001) concluded 
that Cdld function is critically linked to the processing of 
li, revealing that MHC class II haplotype and Ctss activity 
are regulators of NK T cells. 

t 11192 ] It is appreciated that the abovementioned animal model 
for CTSS is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[11193] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
t 111 94] Shi, C- P.; Webb, A. C; Foster, K. E.; Knoll, J. H. M.; 
Lemere, C. A.; Munger, J. S.; Chapman, H. A. : Human 
cathepsin S: chromosomal localization, gene structure, 
and tissue distribution. J. Biol. Chem. 269: 11530- 11536, 
1994. ; and 

[11195] Riesej r. j.; shi, C- P.; VilladangosJ.; Stetson, D.; 

Driessen, C; Lennon- Dumenil, A.- M.; Chu, C- L; Nau- 
mov, Y.; Behar, S. M.; Ploegh, H.; Locksley, R.; Chapman, 
H. A. : Regulation o. 

[11196] Further studies establishing the function and utilities of 
CTSS are found in John Hopkins OMIM database record ID 
116845, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Chromosome y open 
reading frame 14 (CYorfl4, Accession NM_0 18 542.1) is 
another GAM72 target gene, herein designated TARGET 
GENE. CYorfl4 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by CY- 
orfl4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CYorfl4 BINDING SITE, designated 
SEQ ID:4714, to the nucleotide sequence of GAM 72 RNA, 



herein designated GAM RNA, also designated SEQ ID:342. 

[11197] Another function of GAM72 is therefore inhibition of 

Chromosome y open reading frame 14 (CYorfl4, Acces- 
sion NM_018542.1) . Accordingly, utilities of GAM 72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CYorfl4. 

[11198] Cytochrome p450, subfamily iiia (niphedipine oxidase), 
polypeptide 4 (CYP3A4, Accession NM.017460.3) is an- 
other GAM72 target gene, herein designated TARGET 
GENE. CYP3A4 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
CYP3A4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CYP3A4 BINDING SITE, designated 
SEQ ID: 15095, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[11199] Another function of GAM72 is therefore inhibition of Cy- 
tochrome p450, subfamily iiia (niphedipine oxidase), 
polypeptide 4 (CYP3A4, Accession NM_017460.3), a gene 
which may be involved in an nadph- dependent electron 
transport pathway. Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with CYP3A4. 
[11200] The function of CYP3A4 has been established by previous 
studies. Watkins et al. (1985) identified a glucocorticoid- 
inducible cytochrome P450 in human liver. Molowa et al. 
(1986) reported the complete cDNA sequence of this 
P450. Wrighton and Vandenbranden (1989) isolated a 
CYP3- type cytochrome P450 from human fetal liver. By 
somatic cell hybridization and in situ hybridization, Rid- 
dell et al. (1987) assigned to chromosome 7 the gene for 
a cytochrome P450 that encodes the enzyme nifedipine 
oxidase (CYP3). The assignment to chromosome 7 was 
corroborated by Gonzalez et al. (1988) by use of somatic 
cell hybrids. These authors also provided additional evi- 
dence supporting the identity of P450PCN1 and nifedipine 
oxidase. By multipoint linkage analysis using DNA mark- 
ers known to be located on chromosome 7, Brooks et al. 
(1988) concluded that the most likely location of CYP3 is 
7q21- q22.1. No recombination with a COL1A2 (OMIM 
Ref. No. 120160) marker was found. Spurr et al. (1989) 
assigned CYP3 to 7q22- qter by study of a panel of hu- 
man- rodent somatic cell hybrids. Inoue et al. (1992) 
mapped CYP3A4 to 7q22.1 by fluorescence in situ hy- 
bridization. The induction of CYP3A enzymes is species- 



specific and believed to involve 1 or more cellular factors, 
or receptor- like xenosensors. Xie et al. (2000) identified 
PXR/SXR as one such factor. They showed that targeted 
disruption of the mouse Pxr gene abolished induction of 
CYP3A by prototypic inducers such as dexamethasone or 
pregnenolone- 16- alpha- carbonitrile. In Pxr- null mice 
carrying a transgene for an activated form of human SXR, 
there was constitutive upregulation of CYP3A gene ex- 
pression and enhanced protection against toxic xenobi- 
otic compounds. Xie et al. (2000) demonstrated that 
species origin of the receptor, rather than the promoter 
structure of the CYP3A genes, dictates the species- spe- 
cific pattern of CYP3A inducibility. Thus, they could gen- 
erate 'humanized' transgenic mice that were responsive to 
human- specific inducers such as the antibiotic ri- 
fampicin. Xie et al. (2000) concluded that the SXR/PXR 
genes encode the primary species- specific xenosensors 
that mediate the adaptive hepatic response, and may rep- 
resent the critical biochemical mechanism of human 
xenoprotection. 

[11201] 

[11202] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[11203] inoue, K.; Inazawa, J.; Nakagawa, H.; Shimada, T.; Ya- 

mazaki, H.; Guengerich, F. P.; Abe, T. : Assignment of the 
human cytochrome P- 450 nifedipine oxidase gene 
(CYP3A4) to chromosome 7 at band q22.1 by fluorescence 
in situ hybridization. Jpn. J. Hum. Genet. 37: 133- 138, 
1992. ; and 

[11204] xie, W.; Barwick, J. L; Downes, M.; Blumberg, B.; Simon, C. 
M.; Nelson, M. C.; Neuschwander- Tetri, B. A.; Brunt, E. M.; 
Guzelian, P. S.; Evans, R. M. : Humanized xenobiotic re- 
sponse. 

[11205] Further studies establishing the function and utilities of 
CYP3A4 are found in John Hopkins OMIM database record 
ID 124010, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Dual adaptor 
of phosphotyrosine and 3-phosphoinositides (DAPP1, Ac- 
cession NM_014395.1) is another GAM72 target gene, 
herein designated TARGET GENE. DAPP1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by DAPP1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DAPP1 BINDING SITE, 



designated SEQ ID:8299, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[1 1206] Another function of GAM72 is therefore inhibition of Dual 
adaptor of phosphotyrosine and 3-phosphoinositides 
(DAPP1, Accession NM_014395.1), a gene which regulates 
the ras- cyclic amp pathway. Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DAPP1. 

[11207] The function of DAPP1 has been established by previous 
studies. By EST database searching for pleckstrin homol- 
ogy (PH) domain- containing proteins, followed by 
screening a universal cDNA library, Dowler et al. (1999) 
isolated a cDNA encoding DAPP1. Sequence analysis pre- 
dicted that the 280- amino acid protein contains a poten- 
tial myristoylation site (a glycine after the N- terminal me- 
thionine), an N- terminal SH2 domain, and a C- terminal 
PH domain with a Ptdlns- interacting motif. The authors 
noted that APS (OMIM Ref. No. 605300) also has an SH2 
domain and a PH domain but at opposite termini of the 
protein. PCR of cDNA libraries and Northern blot analysis 
revealed ubiquitous expression of 2.7- kb transcripts, 
with highest levels in placenta and lung. A protein- lipid 



overlay analysis indicated that the PH domain of DAPP1 
interacts with physiologic enantiomers of Ptdlns. Using 
suppression subtractive hybridization with follicular den- 
dritic cell tester cDNA, Marshall et al. (2000) cloned 
BAM 3 2 and a splice variant identical to DAPP1. In addition 
to the SH2 and PH domains noted by Dowler et al. (1999), 
Marshall et al. (2000) predicted the presence of a potential 
tyrosine phosphorylation site in BAM32. Northern blot 
analysis detected an abundant 2.9- kb transcript and a 
minor 4.4- kb transcript in all hemopoietic tissues, as well 
as in trachea and placenta. RT- PCR analysis revealed ex- 
pression in all B- cell lines, but not in T- cell, epithelial 
cell, fibroblast, or myelocytic leukemia cell lines. Activa- 
tion of B cells was found to increase BAM 3 2 expression. 
Immunoblot analysis showed that stimulation also induces 
BAM 3 2 association with PLCG2 (OMIM Ref. No. 600220) 
and tyrosine phosphorylation of a 36- kD protein. Confo- 
cal microscopy demonstrated a PI3K- dependent mem- 
brane localization of BAM 3 2 after B- cell receptor (BCR) 
activation. Luciferase reporter analysis showed that ex- 
pression of the PH domain of BAM32 inhibits BCR- in- 
duced activation of NFATC (see OMIM Ref. No. 600489). 

[11208] 



[11209] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11210] Dowler, S.; Currie, R. A.; Downes, C. P.; Alessi, D. R. : 

DAPP1: a dual adaptor for phosphotyrosine and 3- phos- 
phoinositides. Biochem.J. 342: 7- 12, 1999. ; and 

[11211] Marshall, A. J.; Niiro, H.; Lerner, C. C; Yun, T. J.; Thomas, 
S.; Disteche, C. M.; Clark, E. A. : A novel B lymphocyte- 
associated adaptor protein, Bam32, regulates antigen re- 
ceptor si. 

[11212] Further studies establishing the function and utilities of 
DAPP1 are found in John Hopkins OMIM database record 
ID 605768, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Dna cross- 
link repair lc (pso2 homolog, s. cerevisiae) (DCLRE1C, Ac- 
cession NM_022487.1) is another CAM72 target gene, 
herein designated TARGET GENE. DCLRE1C BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by DCLRE1C, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DCLRE1C 
BINDING SITE, designated SEQ ID:10284, to the nucleotide 



sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[1 1213] Another function of GAM72 is therefore inhibition of Dna 
cross-link repair lc (pso2 homolog, s. cerevisiae) 
(DCLRE1C, Accession NM_022487.1), a gene which inter- 
venes in V(D)J recombination/DNA repair, and therefore 
may be associated with Severe combined immunodefi- 
ciency with sensitivity to ionizing radiation . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of Severe combined immunodeficiency with 
sensitivity to ionizing radiation ., and of other diseases 
and clinical conditions associated with DCLRE1C. 

[11214] The function of DCLRE1C has been established by previ- 
ous studies. The V(D)J recombination process insures the 
somatic diversification of immunoglobulin- encoding and 
antigen T- cell receptor- encoding genes. This reaction is 
initiated by a DNA double- strand break, which is resolved 
by the ubiquitously expressed DNA repair machinery. Hu- 
man T- B severe combined immunodeficiency associated 
with increased cellular radiosensitivity (RS- SCID; 602450) 
is characterized by a defect in V(D)J recombination leading 
to an early arrest of both B- and T- cell maturation. The 
RS- SCID locus maps to the short arm of chromosome 10. 



By analyzing chromosome 10 BAC contigs, searching se- 
quence databases, and RT- PCR, Moshous et al. (2001) 
isolated a cDNA encoding Artemis, a protein involved in 
V(D)J recombination/DNA repair. The predicted 685- 
amino acid Artemis protein has a molecular mass of 77.6 
kD and is 78% identical to the murine protein. Protein se- 
quence analysis suggested that Artemis belongs to the 
metallo- beta- lactamase superfamily. Northern blot and 
RT- PCR analyses detected ubiquitous expression of 
Artemis. Ma et al. (2002) reported that Artemis forms a 
complex with the 469- kD DNA- dependent protein ki- 
nase (PRKDS; 600899) in the absence of DNA. The purified 
Artemis protein alone possesses single- strand- specific 
5- prime- to- 3- prime exonuclease activity. Upon com- 
plex formation, PRKDS phosphorylates Artemis, and 
Artemis acquires endonucleolytic activity on 5- prime and 
3- prime overhangs, as well as hairpins. The Artemis- 
PRKDS complex can open hairpins generated by the RAG 
(see OMIM Ref. No. 179615) complex. Thus, PRKDC regu- 
lates Artemis by both phosphorylation and complex for- 
mation to permit enzymatic activities that are critical for 
the hairpin- opening step of V(D)J recombination and for 
the 5- prime and 3- prime overhang processing in non- 



homologous DNA end joining. 

[11215] 

[11216] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11217] Ma, Y.; Pannicke, U.; Schwarz, K.; Lieber, M. R. : Hairpin 
opening and overhang processing by an Artemis/DNA- 
dependent protein kinase complex in nonhomologous end 
joining and V(D)J recombination. Cell 108: 781- 794, 
2002. ; and 

[11218] Moshous, D.; Callebaut, I.; de Chasseval, R.; Corneo, B.; 
Cavazzana- Calvo, M.; Le Deist, F.; Tezcan, I.; Sanal, 0.; 
Bertrand, Y.; Philippe, N.; Fischer, A.; de Villartay, J.- P. : 
Artem. 

[11219] Further studies establishing the function and utilities of 
DCLRE1C are found in John Hopkins OMIM database 
record ID 605988, and in cited publications listed in Table 
5, which are hereby incorporated by reference. DCOHM 
(Accession NM_032151.2) is another CAM72 target gene, 
herein designated TARGET GENE. DCOHM BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by DCOHM, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DCOHM BINDING 
SITE, designated SEQ ID:7474, to the nucleotide sequence 
of GAM72 RNA, herein designated GAM RNA, also desig- 
nated SEQID:342. 

[11220] Another function of GAM72 is therefore inhibition of 

DCOHM (Accession NM_032151.2) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DCOHM. 

[11221] Dihydrofolate reductase (DHFR, Accession NM_000791.2) 
is another GAM72 target gene, herein designated TARGET 
GENE. DHFR BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by DHFR, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DHFR BINDING SITE, designated SEQ ID:3036, 
to the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[1 1222] Another function of GAM72 is therefore inhibition of Di- 
hydrofolate reductase (DHFR, Accession NM_000791.2), a 
gene which converts dihydrofolate into tetrahydrofolate. 
Accordingly, utilities of GAM72 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with DHFR. 

[11223] The function of DHFR and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM64.1.DIS3 (Accession NM.014953.2) is another 
GAM72 target gene, herein designated TARGET GENE. 
DIS3 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by DIS3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DIS3 BINDING SITE, designated SEQ ID: 17479, to the nu- 
cleotide sequence of GAM72 RNA, herein designated GAM 
RNA, also designated SEQ ID:342. 

[1 1224] Another function of GAM72 is therefore inhibition of DIS3 
(Accession NM_014953.2) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DIS3. 

[11225] DJ12208.2 (Accession NM.020466.3) is another GAM72 
target gene, herein designated TARGET GENE. DJ 12208.2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by DJ 12208.2, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DJ12208.2 BINDING SITE, designated SEQ ID:4695, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11226] Another function of GAM72 is therefore inhibition of 

DJ12208.2 (Accession NM.020466.3) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DJ12208.2. 

[11227] DKFZp434E0519 (Accession ) is another GAM72 target 
gene, herein designated TARGET GENE. DKFZp434E0519 
BINDING SITE1 and DKFZp434E0519 BINDING SITE2 are 
target binding sites found in untranslated regions of 
mRNA encoded by DKFZp434E0519, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZp434E0519 BINDING SITE1 and DKFZp434E0519 BIND- 
ING SITE2, designated SEQ ID: 18481 and SEQ ID:9845 re- 
spectively, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 



[11228] Another function of GAM72 is therefore inhibition of DK- 
FZp434E0519 (Accession ) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DK- 
FZp434E0519. 

[11229] DKFZP434F1735 (Accession NM_015590.1) is another 

GAM72 target gene, herein designated TARGET GENE. DK- 
FZP434F1735 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP434F1735, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434F1735 BINDING SITE, des- 
ignated SEQ ID: 1252, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 



[11230] Another function of GAM72 is therefore inhibition of DK- 
FZP434F1735 (Accession NM_015590.1) . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434F1735. 

t 112 3 1 ] DKFZP434I1735 (Accession XM_113763.3) is another 

GAM72 target gene, herein designated TARGET GENE. DK- 
FZP434I1735 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP434I1735, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434I1735 BINDING SITE, des- 
ignated SEQ ID: 16090, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11232] Another function of GAM72 is therefore inhibition of DK- 
FZP434I1735 (Accession XM.113763.3) . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434I1735. 

[11233] DKFZP434N161 (Accession ) is another GAM72 target 
gene, herein designated TARGET GENE. DKFZP434N161 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by DKFZP434N161, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DKFZP434N161 BINDING SITE, designated SEQ 
ID:8281, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[11234] Another function of GAM72 is therefore inhibition of DK- 
FZP434N161 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DKFZP434N161. 

[11235] DKFZp547A023 (Accession NM_018704.1) is another 

GAM72 target gene, herein designated TARGET GENE. DK- 
FZp547A023 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by DK- 
FZp547A023, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp547A023 BINDING SITE, des- 
ignated SEQ ID:6974, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 



[11236] Another function of GAM72 is therefore inhibition of DK- 
FZp547A023 (Accession NM_018704.1) . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp547A023. 

[11237] DKFZp547G183 (Accession NM_018705.1) is another 

GAM72 target gene, herein designated TARGET GENE. DK- 
FZp547G183 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp547G183, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp547G183 BINDING SITE, des- 
ignated SEQ ID: 12489, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11238] Another function of GAM72 is therefore inhibition of DK- 
FZp547G183 (Accession NM_018705.1) . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp547G183. 

[11239] DKFZP564A022 (Accession NM_030954.2) is another 

GAM72 target gene, herein designated TARGET GENE. DK- 



FZP564A022 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP564A022, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP564A022 BINDING SITE, des- 
ignated SEQ ID:8696, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11240] Another function of GAM72 is therefore inhibition of DK- 
FZP564A022 (Accession NM.030954.2) . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564A022. 

[11241] DKFZp564K142 (Accession NM_032121.1) is another 

GAM72 target gene, herein designated TARGET GENE. DK- 
FZp564K142 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by DK- 
FZp564K142, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp564K142 BINDING SITE, des- 
ignated SEQ ID:8472, to the nucleotide sequence of 



GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11242] Another function of GAM72 is therefore inhibition of DK- 
FZp564K142 (Accession NM_032121.1) . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp564K142. 

[11243] DKFZP566J2046 (Accession NM_031208.1) is another 

GAM72 target gene, herein designated TARGET GENE. DK- 
FZP566J2046 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by DK- 
FZP566J2046, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP566J2046 BINDING SITE, des- 
ignated SEQ ID:2862, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11244] Another function of GAM72 is therefore inhibition of DK- 
FZP566J2046 (Accession NM_03 1208.1) . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP566J2046. 



t 1124 5] DKFZP586D2223 (Accession ) is another GAM72 target 
gene, herein designated TARGET GENE. DKFZP586D2223 
BINDING SITE1 and DKFZP586D2223 BINDING SITE2 are 
target binding sites found in untranslated regions of 
mRNA encoded by DKFZP586D2223, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZP586D2223 BINDING SITE1 and DKFZP586D2223 BIND- 
ING SITE2, designated SEQ ID:19726 and SEQ ID:5423 re- 
spectively, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[11246] Another function of GAM72 is therefore inhibition of DK- 
FZP586D2223 (Accession ) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DK- 
FZP586D2223. 

t 11247 ] DKFZP6670116 (Accession ) is another GAM 72 target 
gene, herein designated TARGET GENE. DKFZP6670116 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by DKFZP6670116, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig.8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of DKFZP6670116 BINDING SITE, designated SEQ 
ID:1610, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

t 1124 8] Another function of GAM72 is therefore inhibition of DK- 
FZP6670116 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DKFZP6670116. 

[11249] DKFZP761G1913 (Accession NM.031474.1) is another 

GAM72 target gene, herein designated TARGET GENE. DK- 
FZP761G1913 BINDING SITE is a target binding site found 
in the 5 N untranslated region of mRNA encoded by DK- 
FZP761G1913, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP761G1913 BINDING SITE, 
designated SEQ ID:1611, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11250] Another function of GAM72 is therefore inhibition of DK- 
FZP761G1913 (Accession NM_031474.1) . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with DKFZP761G1913. 

[11251] Deoxyribonuclease ii, lysosomal (DNASE2, Accession 

NM_001375.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. DNASE2 BINDING SITE1 and 
DNASE2 BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by DNASE2, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DNASE2 BINDING SITE1 and DNASE2 BINDING SITE2, des- 
ignated SEQ ID:14261 and SEQ ID:1193 respectively, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11252] Another function of GAM72 is therefore inhibition of De- 
oxyribonuclease ii, lysosomal (DNASE2, Accession 
NM_001375.1), a gene which has a possible role in apop- 
tosis. Accordingly, utilities of GAM72 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with DNASE2. 

[11253] The function of DNASE2 has been established by previous 
studies. Yasuda et al. (1992) described a specific and 
highly sensitive assay for urinary and leukocytic DNASE2. 
In both urine and leukocytes, the enzyme showed clear- 



cut bimodality, and the Japanese study population could 
be classified into 2 distinct types, namely low- activity 
(DNASE2 L) and high- activity (DNASE2 H), which indicated 
the existence of a genetic polymorphism. Close correla- 
tions between the leukocytic and urinary enzyme activity 
levels from the same individuals were observed, and the 
types in the leukocyte samples agreed with the types 
found in the corresponding urine samples. In a group of 
528 unrelated Japanese individuals, the gene frequencies 
of the low- activity allele (DNASE2*L) and the high- activ- 
ity allele (DNASE2*H) were calculated to be 0.632 and 
0.368, respectively. Sex and age did not affect the distri- 
bution of the DNASE2 activity levels. Family studies indi- 
cated that the low- activity type is autosomal recessive. 
Using RACE with primers based on the sequence of puri- 
fied DNase II protein to amplify thyroid RNA, Yasuda et al. 
(1998) cloned the DNase II gene. The predicted 360- 
amino acid protein has 3 parts: a 16- amino acid signal 
peptide, a 91- amino acid propeptide, and a 253- amino 
acid mature protein region. Yasuda et al. (1998) sug- 
gested that, like other lysosomal enzymes, DNase II is 
processed by release of a signal peptide followed by pro- 
teolytic processing that generates a 2- chain enzyme. Pu- 



rified DNase II migrates as 2 bands (32 and 12 kD) on 
SDS- PAGE. Using RT- PCR, Yasuda et al. (1998) found 
that DNase II is expressed ubiquitously. 

[11254] Animal model experiments lend further support to the 
function of DNASE2. Mature erythrocytes in mammals 
have no nuclei, although they differentiate from nucleated 
precursor cells. Kawane et al. (2001) demonstrated that 
DNase II is indispensable for definitive erythropoiesis in 
mouse fetal liver. No live DNase II- null mice were born, 
owing to severe anemia. When mutant fetal liver cells were 
transferred into lethally irradiated wildtype mice, mature 
red blood cells were generated from the mutant cells, 
suggesting that DNase II functions in a non- cell- au- 
tonomous manner. Histochemical analyses indicated that 
the critical cellular sources of DNase II are macrophages 
present at the site of definitive erythropoiesis in the fetal 
liver. Thus, Kawane et al. (2001) concluded that DNase II 
in macrophages appears to be responsible for destroying 
the nuclear DNA expelled from erythroid precursor cells. 

[11255] it is appreciated that the abovementioned animal model 
for DNASE2 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 



[11256] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11257] Yasuda, T.; Nadano, D.; Sawazaki, K.; Kishi, K. : Genetic 
polymorphism of human deoxyribonuclease II (DNase II): 
low activity levels in urine and leukocytes are due to an 
autosomal recessive allele. Ann. Hum. Genet. 56: 1- 10, 
1992. ; and 

[11258] Yasuda, T.; Takeshita, H.; lida, R.; Nakajima, T.; Hosomi, 
O.; Nakashima, Y.; Kishi, K. : Molecular cloning of the 
cDNA encoding human deoxyribonuclease II. J. Biol. Chem 
273: 2610- 261. 

[11259] Further studies establishing the function and utilities of 
DNASE2 are found in John Hopkins OMIM database record 
ID 126350, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Eukaryotic 
translation initiation factor 2, subunit 1 alpha, 35kda 
(EIF2S1, Accession NM_004094.2) is another GAM72 tar- 
get gene, herein designated TARGET GENE. EIF2S1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by EIF2S1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of EIF2S1 
BINDING SITE, designated SEQ ID:3165, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 
[1 1260] Another function of GAM72 is therefore inhibition of Eu- 
karyotic translation initiation factor 2, subunit 1 alpha, 
35kda (EIF2S1, Accession NM.004094.2) . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EIF2S1. 

[ 112 61] ET (Accession NM_024311.1) is another GAM72 target 

gene, herein designated TARGET GENE. ET BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by ET, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ET BINDING SITE, desig- 
nated SEQ ID: 15878, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11262] Another function of GAM72 is therefore inhibition of ET 
(Accession NM_024311.1) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with ET. 

[11263] Coagulation factor ii (thrombin) receptor-like 3 (F2RL3, 
Accession NM_003950.1) is another GAM72 target gene, 
herein designated TARGET GENE. F2RL3 BINDING SITE1 
and F2RL3 BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by F2RL3, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
F2RL3 BINDING SITE1 and F2RL3 BINDING SITE2, desig- 
nated SEQ ID: 16469 and SEQ ID: 17466 respectively, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11264] Another function of GAM72 is therefore inhibition of Co- 
agulation factor ii (thrombin) receptor-like 3 (F2RL3, Ac- 
cession NM_003950.1), a gene which Protease- activated 
receptor 4; G protein- coupled receptor that increases 
phosphoinositide hydrolysis. Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with F2RL3. 

[11265] The function of F2RL3 has been established by previous 

studies. Protease- activated receptors 1 (PARI; 187930), 2 
(PAR2; 600933), and 3 (PAR3; 601919) are members of a 



unique G protein- coupled receptor family. They are char- 
acterized by a tethered peptide ligand at the extracellular 
amino terminus that is generated by minor proteolysis. Xu 
et al. (1998) identified a partial cDNA sequence of a fourth 
member of this family, PAR4, in an expressed sequence 
tag (EST) database, and a full- length cDNA clone was iso- 
lated from a lymphoma Daudi cell cDNA library. The open 
reading frame coded for a 7- transmembrane domain 
protein of 385 amino acids with 33% amino acid sequence 
identity with PARI- 3. A putative protease cleavage site 
was identified within the extracellular amino terminus. 
Northern blot analysis showed that PAR4 mRNA is ex- 
pressed in a number of human tissues, with high levels 
being present in lung, pancreas, thyroid, testis, and small 
intestine. By fluorescence in situ hybridization, Xu et al. 
(1998) mapped the PAR4 gene to 19pl2. 

[11266] Animal model experiments lend further support to the 
function of F2RL3. Sambrano et al. (2001) demonstrated 
that platelets from Par4- deficient mice failed to change 
shape, mobilize calcium, secrete ATP, or aggregate in re- 
sponse to thrombin. 

[11267] it j S appreciated that the abovementioned animal model 
for F2RL3 is acknowledged by those skilled in the art as a 



scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[11268] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11269] Xu , W.- F.; Andersen, H.; Whitmore, T. E.; Presnell, S. R.; 
Yee, D. P.; Ching, A.; Gilbert, T.; Davie, E. W.; Foster, D. C. 
: Cloning and characterization of human protease- acti- 
vated receptor 4. Proc. Nat. Acad. Sci. 95: 6642- 6646, 
1998. ; and 

[1 1270] Sambrano, G. R.; Weiss, E. J.; Zheng, Y.- W.; Huang, W.; 

Coughlin, S. R. : Role of thrombin signalling in platelets in 
haemostasis and thrombosis. Nature 413: 74- 78, 2001. 

[11271] Further studies establishing the function and utilities of 
F2RL3 are found in John Hopkins OMIM database record 
ID 602779, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Fanconi ane- 
mia, complementation group d2 (FANCD2, Accession 
NM_033084.2) is another GAM72 target gene, herein des- 
ignated TARGET GENE. FANCD2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by FANCD2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of FANCD2 BINDING SITE, desig- 
nated SEQ ID:5050, to the nucleotide sequence of GAM72 
RNA, herein designated GAM RNA, also designated SEQ 
ID:342. 

[11272] Another function of GAM72 is therefore inhibition of Fan- 
coni anemia, complementation group d2 (FANCD2, Acces- 
sion NM_033084.2) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FANCD2. 

[11273] F _box only protein 26 (FBX026, Accession NM.024907.5) 
is another GAM72 target gene, herein designated TARGET 
GENE. FBX026 BINDING SITE is a target binding site found 
in the 3^ untranslated region of multiple transcripts of 
mRNA encoded by FBX026, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FBX026 BINDING 
SITE, designated SEQ ID: 1376, to the nucleotide sequence 
of GAM72 RNA, herein designated GAM RNA, also desig- 
nated SEQID:342. 

[11274] Another function of GAM72 is therefore inhibition of F- 
box only protein 26 (FBX026, Accession NM.024907.5) . 



Accordingly, utilities of GAM72 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with FBX026. 

[11275] F _box only protein 27 (FBX027, Accession XM_059045.1) 
is another GAM72 target gene, herein designated TARGET 
GENE. FBX027 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by FBX027, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FBX027 BINDING 
SITE, designated SEQ ID:4320, to the nucleotide sequence 
of GAM72 RNA, herein designated GAM RNA, also desig- 
nated SEQID:342. 

[1 1276] Another function of GAM72 is therefore inhibition of F- 
box only protein 27 (FBX027, Accession XM_059045.1) . 
Accordingly, utilities of GAM72 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with FBX027. 

[11277] F _box only protein 9 (FBX09, Accession NM_033481.1) is 
another GAM72 target gene, herein designated TARGET 
GENE. FBX09 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 



mRNA encoded by FBX09, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FBX09 BINDING SITE, 
designated SEQ ID: 14249, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11278] Another function of GAM72 is therefore inhibition of F- 

box only protein 9 (FBX09, Accession NM_033481.1) . Ac- 
cordingly, utilities of GAM72 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with FBX09. 

[11279] Fukuyama type congenital muscular dystrophy (fukutin) 

(FCMD, Accession NM_006731.1) is another GAM72 target 
gene, herein designated TARGET GENE. FCMD BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by FCMD, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FCMD BIND- 
ING SITE, designated SEQ ID:3598, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 



[11280] Another function of GAM72 is therefore inhibition of 

Fukuyama type congenital muscular dystrophy (fukutin) 
(FCMD, Accession NM_006731.1) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FCMD. 

[11281] Fibroblast growth factor 2 (basic) (FGF2, Accession 

NM_002006.2) is another GAM 72 target gene, herein des- 
ignated TARGET GENE. FGF2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by FGF2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FGF2 BINDING SITE, designated 
SEQ ID:11990, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[1 1282] Another function of GAM72 is therefore inhibition of Fi- 
broblast growth factor 2 (basic) (FGF2, Accession 
NM_002006.2), a gene which the Basic fibroblast growth 
factor 2; is mitogenic, angiogenic, and neurotrophic fac- 
tor. Accordingly, utilities of GAM72 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with FGF2. 

[11283] The function of FGF2 and its association with various dis- 



eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM36.1.FKSG17 (Accession NM_032031.1) is another 
GAM72 target gene, herein designated TARGET GENE. 
FKSG17 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by FKSG17, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of FKSG17 BINDING SITE, designated SEQ ID:9662, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11284] Another function of GAM72 is therefore inhibition of 

FKSG17 (Accession NM_032031.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FKSG17. 

[11285] FLJ00060 (Accession XM.028154.2) is another GAM72 
target gene, herein designated TARGET GENE. FLJ00060 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ00060, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ00060 BINDING SITE, designated SEQ ID:11930, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11286] Another function of GAM72 is therefore inhibition of 

FLJ00060 (Accession XM.028154.2) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ00060. 

[11287] FLJ10139 (Accession NM_018005.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ10139 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10139, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10139 BINDING SITE, designated SEQ ID:17526, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11288] Another function of GAM72 is therefore inhibition of 

FLJ10139 (Accession NM.018005.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10139. 

[11289] FLJ10460 (Accession NM_018097.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ 10460 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 10460, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10460 BINDING SITE, designated SEQ ID:2166, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11290] Another function of GAM72 is therefore inhibition of 

FLJ10460 (Accession NM.018097.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10460. 

[11291] FLJ10803 (Accession NM.018224.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ 10803 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ10803, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10803 BINDING SITE, designated SEQ ID:9700, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11292] Another function of GAM72 is therefore inhibition of 



FLJ10803 (Accession NM_018224.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10803. 

[11293] FLJ10830 (Accession ) is another GAM 72 target gene, 

herein designated TARGET GENE. FLJ10830 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ10830, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ 10830 
BINDING SITE, designated SEQ ID:18345, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11294] Another function of GAM72 is therefore inhibition of 

FLJ10830 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ10830. 

[11295] FLJ10891 (Accession NM_018260.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ10891 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10891, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ10891 BINDING SITE, designated SEQ ID:2260, to the 
nucleotide sequence of CAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11296] Another function of GAM72 is therefore inhibition of 

FLJ10891 (Accession NM_018260.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10891. 

[11297] FLJ11016 (Accession NM_018301.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ11016 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11016, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11016 BINDING SITE, designated SEQ ID:6799, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11298] Another function of GAM72 is therefore inhibition of 

FLJ11016 (Accession NM.018301.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11016. 

[11299] FLJ11259 (Accession NM_018370.1) is another GAM 72 



target gene, herein designated TARGET GENE. FLJ11259 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11259, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11259 BINDING SITE, designated SEQ ID:1365, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11300] Another function of GAM72 is therefore inhibition of 

FLJ11259 (Accession NM.018370.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11259. 

[11301] FLJ11370 (Accession NM.024961.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ11370 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ11370, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11370 BINDING SITE, designated SEQ ID:20041, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 



[11302] Another function of GAM72 is therefore inhibition of 

FLJ11370 (Accession NM_024961.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11370. 

[11303] FLJ11467 (Accession NM.024963.2) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ 11467 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ 11467, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11467 BINDING SITE, designated SEQ ID:7995, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11304] Another function of GAM72 is therefore inhibition of 

FLJ11467 (Accession NM.024963.2) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11467. 

[11305] FLJ11577 (Accession NM_025159.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ11577 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11577, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11577 BINDING SITE, designated SEQ ID:13792, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11306] Another function of GAM72 is therefore inhibition of 

FLJ11577 (Accession NM_025159.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11577. 

[11307] FLJ11715 (Accession NM.024564.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ11715 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11715, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11715 BINDING SITE, designated SEQ ID:6725, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11308] Another function of GAM72 is therefore inhibition of 

FLJ11715 (Accession NM.024564.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11715. 



[11309] FLJ12132 (Accession NM.024980.2) is another GAM72 
target gene, herein designated TARGET GENE. FLJ12132 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12132, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12132 BINDING SITE, designated SEQ ID:1822, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11310] Another function of GAM72 is therefore inhibition of 

FLJ12132 (Accession NM.024980.2) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12132. 

[11311] FLJ12190 (Accession NM_025071.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ12190 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12190, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12190 BINDING SITE, designated SEQ ID:15565, to the 
nucleotide sequence of GAM72 RNA, herein designated 



GAM RNA, also designated SEQ ID:342. 

[11312] Another function of GAM72 is therefore inhibition of 

FLJ12190 (Accession NM_025071.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12190. 

[11313] FLJ12294 (Accession NNL025100.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ 12294 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by FLJ12294, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12294 BINDING SITE, designated SEQ ID:18537, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11314] Another function of GAM72 is therefore inhibition of 

FLJ12294 (Accession NM_025100.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12294. 

[11315] FLJ12409 (Accession NM_025105.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ 12409 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12409, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12409 BINDING SITE, designated SEQ ID:19647, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11316] Another function of GAM72 is therefore inhibition of 

FLJ12409 (Accession NM.025105.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12409. 

t 11 3 17 ] FLJ12448 (Accession NM.022895.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ 12448 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ12448, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12448 BINDING SITE, designated SEQ ID:1090, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11318] Another function of GAM72 is therefore inhibition of 

FLJ12448 (Accession NM.022895.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ12448. 

[11319] FLJ12671 (Accession NM_030980.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ 12671 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12671, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12671 BINDING SITE, designated SEQ ID:8146, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11320] Another function of GAM72 is therefore inhibition of 

FLJ12671 (Accession NM_030980.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12671. 

[11321] FLJ12921 (Accession NM_024875.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ 12921 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 12921, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12921 BINDING SITE, designated SEQ ID:17641, to the 



nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11322] Another function of GAM72 is therefore inhibition of 

FLJ12921 (Accession NM_024875.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12921. 

[11323] FLJ13193 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. FLJ13193 BINDING SITE1 
and FLJ13193 BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by 
FLJ13193, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ13193 BINDING SITE1 and 
FLJ13193 BINDING SITE2, designated SEQ ID:19618 and 
SEQ ID:6059 respectively, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11324] Another function of GAM72 is therefore inhibition of 

FLJ13193 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ13193. 

[11325] FLJ13330 (Accession NM.025091.2) is another GAM 72 



target gene, herein designated TARGET GENE. FLJ13330 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13330, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13330 BINDING SITE, designated SEQ ID:15073, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11326] Another function of GAM72 is therefore inhibition of 

FLJ13330 (Accession NM_025091.2) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13330. 

[11327] FLJ13352 (Accession NM.024592.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ13352 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ13352, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13352 BINDING SITE, designated SEQ ID:9233, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 



[11328] Another function of GAM72 is therefore inhibition of 

FLJ13352 (Accession NM_024592.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13352. 

[11329] FLJ13390 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. FLJ13390 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ13390, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ13390 
BINDING SITE, designated SEQ ID:19961, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11330] Another function of GAM72 is therefore inhibition of 

FLJ13390 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ13390. 

[11331] FLJ13456 (Accession XM.038291.5) is another GAM72 
target gene, herein designated TARGET GENE. FLJ 13456 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13456, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13456 BINDING SITE, designated SEQ ID:13553, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11332] Another function of GAM72 is therefore inhibition of 

FLJ13456 (Accession XM_038291.5) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13456. 

[11333] FLJ13544 (Accession NM_025008.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ13544 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13544, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13544 BINDING SITE, designated SEQ ID:17984, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11334] Another function of GAM72 is therefore inhibition of 

FLJ13544 (Accession NM_025008.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13544. 



[11335] FLJ13621 (Accession NM_025009.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ 13621 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 13621, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13621 BINDING SITE, designated SEQ ID:1377, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11336] Another function of GAM72 is therefore inhibition of 

FLJ13621 (Accession NM_02 5009.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13621. 

[11337] FLJ13848 (Accession NM.024771.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ 13848 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ 13848, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13848 BINDING SITE, designated SEQ ID:3884, to the 
nucleotide sequence of GAM72 RNA, herein designated 



GAM RNA, also designated SEQ ID:342. 

[11338] Another function of GAM72 is therefore inhibition of 

FLJ13848 (Accession NM_024771.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13848. 

[11339] FLJ13984 (Accession NM_024770.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ 13984 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ13984, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13984 BINDING SITE, designated SEQ ID:11483, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11340] Another function of GAM72 is therefore inhibition of 

FLJ13984 (Accession NM_024770.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13984. 

[11341] FLJ14011 (Accession NM.022103.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ14011 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14011, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14011 BINDING SITE, designated SEQ ID:9324, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11342] Another function of GAM72 is therefore inhibition of 

FLJ14011 (Accession NM.022103.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14011. 

[11343] FLJ14082 (Accession NM_025024.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ 14082 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ14082, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14082 BINDING SITE, designated SEQ ID:6567, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11344] Another function of GAM72 is therefore inhibition of 

FLJ14082 (Accession NM_025024.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ14082. 

[11345] FLJ14251 (Accession ) is another GAM 72 target gene, 

herein designated TARGET GENE. FLJ14251 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by FLJ14251, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ14251 
BINDING SITE, designated SEQ ID:2884, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11346] Another function of GAM72 is therefore inhibition of 

FLJ14251 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ14251. 

[11347] FLJ14280 (Accession NM.024886.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ 14280 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 14280, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14280 BINDING SITE, designated SEQ ID:15839, to the 



nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11348] Another function of GAM72 is therefore inhibition of 

FLJ14280 (Accession NM_024886.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14280. 

[11349] FLJ14326 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. FLJ14326 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ14326, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ14326 
BINDING SITE, designated SEQ ID:18652, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11350] Another function of GAM72 is therefore inhibition of 

FLJ14326 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ14326. 

[11351] FLJ14327 (Accession NM_024912.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ14327 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ14327, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14327 BINDING SITE, designated SEQ ID:1971, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11352] Another function of GAM72 is therefore inhibition of 

FLJ14327 (Accession NM_024912.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14327. 

[11353] FLJ14397 (Accession NM.032779.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ 14397 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ14397, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14397 BINDING SITE, designated SEQ ID:16157, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11354] Another function of GAM72 is therefore inhibition of 

FLJ14397 (Accession NM_032779.1) . Accordingly, utilities 



of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14397. 

[11355] FLJ14399 (Accession NM_032780.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ 14399 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 14399, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14399 BINDING SITE, designated SEQ ID:2000, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11356] Another function of GAM72 is therefore inhibition of 

FLJ14399 (Accession NM_032780.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14399. 

[11357] FLJ14457 (Accession NM_032788.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ14457 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14457, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ14457 BINDING SITE, designated SEQ ID:6993, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11358] Another function of GAM72 is therefore inhibition of 

FLJ14457 (Accession NM.032788.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14457. 

[11359] FLJ14466 (Accession NM.032790.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ 14466 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 14466, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14466 BINDING SITE, designated SEQ ID:12835, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11360] Another function of GAM72 is therefore inhibition of 

FLJ14466 (Accession NM_032790.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14466. 

[11361] FLJ20004 (Accession ) is another GAM 72 target gene, 

herein designated TARGET GENE. FLJ20004 BINDING SITE1 



and FLJ20004 BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by 
FLJ20004, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ20004 BINDING SITE1 and 
FLJ20004 BINDING SITE2, designated SEQ ID: 16023 and 
SEQ ID: 19735 respectively, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11362] Another function of GAM72 is therefore inhibition of 

FLJ20004 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ20004. 

[11363] FLJ20006 (Accession NM.017618.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ20006 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20006, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20006 BINDING SITE, designated SEQ ID:9107, to the 
nucleotide sequence of GAM72 RNA, herein designated 



GAM RNA, also designated SEQ ID:342. 

[11364] Another function of GAM72 is therefore inhibition of 

FLJ20006 (Accession NM_017618.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20006. 

[11365] FLJ20013 (Accession NM.017621.2) is another GAM72 
target gene, herein designated TARGET GENE. FLJ20013 
BINDING SITE1 and FLJ20013 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ20013, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ20013 BINDING SITE1 and 
FLJ20013 BINDING SITE2, designated SEQ ID:3892 and 
SEQ ID:4741 respectively, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11366] Another function of GAM72 is therefore inhibition of 

FLJ20013 (Accession NM.017621.2) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20013. 

[11367] FLJ20045 (Accession NM.017638.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ20045 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20045, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20045 BINDING SITE, designated SEQ ID:10035, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11368] Another function of GAM72 is therefore inhibition of 

FLJ20045 (Accession NM.017638.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20045. 

[11369] FLJ20059 (Accession NM.017644.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ20059 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ20059, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20059 BINDING SITE, designated SEQ ID:9258, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11370] Another function of GAM72 is therefore inhibition of 



FLJ20059 (Accession NM_017644.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20059. 

t 11 3 71 ] FLJ20069 (Accession NM.017651.2) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ20069 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ20069, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20069 BINDING SITE, designated SEQ ID:11616, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11372] Another function of GAM72 is therefore inhibition of 

FLJ20069 (Accession NM.017651.2) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20069. 

[11373] FLJ20139 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. FLJ20139 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by FLJ20139, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of FLJ20139 
BINDING SITE, designated SEQ ID:12730, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11374] Another function of GAM72 is therefore inhibition of 

FLJ20139 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ20139. 

[11375] FLJ20174 (Accession NM_017699.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ20174 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20174, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20174 BINDING SITE, designated SEQ ID:14813, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11376] Another function of GAM72 is therefore inhibition of 

FLJ20174 (Accession NM_017699.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20174. 

[11377] FLJ20200 (Accession NM_017708.1) is another GAM 72 



target gene, herein designated TARGET GENE. FLJ20200 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20200, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20200 BINDING SITE, designated SEQ ID:2707, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11378] Another function of GAM72 is therefore inhibition of 

FLJ20200 (Accession NM.017708.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20200. 

[11379] FLJ20340 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. FLJ20340 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by FLJ20340, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ20340 
BINDING SITE, designated SEQ ID:19249, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 



[11380] Another function of GAM72 is therefore inhibition of 

FLJ20340 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ20340. 

[11381] FLJ20413 (Accession NM_017808.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ20413 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ20413, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20413 BINDING SITE, designated SEQ ID: 16863, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11382] Another function of GAM72 is therefore inhibition of 

FLJ20413 (Accession NM_017808.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20413. 

[11383] FLJ20464 (Accession NM_017834.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ20464 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ20464, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20464 BINDING SITE, designated SEQ ID:402, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11384] Another function of GAM72 is therefore inhibition of 

FLJ20464 (Accession NM_017834.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20464. 

[11385] FLJ20546 (Accession NM.017872.2) is another GAM72 
target gene, herein designated TARGET GENE. FLJ20546 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20546, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20546 BINDING SITE, designated SEQ ID:17595, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11386] Another function of GAM72 is therefore inhibition of 

FLJ20546 (Accession NM_017872.2) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20546. 



[11387] FLJ20694 (Accession NM_017928.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ20694 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20694, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20694 BINDING SITE, designated SEQ ID: 16458, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11388] Another function of GAM72 is therefore inhibition of 

FLJ20694 (Accession NM.017928.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20694. 

[11389] FLJ20700 (Accession NM.017932.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ20700 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20700, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20700 BINDING SITE, designated SEQ ID:13236, to the 
nucleotide sequence of GAM72 RNA, herein designated 



GAM RNA, also designated SEQ ID:342. 

[11390] Another function of GAM72 is therefore inhibition of 

FLJ20700 (Accession NM_017932.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20700. 

[11391] FLJ20783 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. FLJ20783 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by FLJ20783, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ20783 
BINDING SITE, designated SEQ ID:13950, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11392] Another function of GAM72 is therefore inhibition of 

FLJ20783 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ20783. 

[11393] FLJ20808 (Accession NM_017960.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ20808 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20808, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20808 BINDING SITE, designated SEQ ID:991, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11394] Another function of GAM72 is therefore inhibition of 

FLJ20808 (Accession NM.017960.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20808. 

[11395] FLJ20825 (Accession NM.017962.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ20825 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ20825, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20825 BINDING SITE, designated SEQ ID:14966, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11396] Another function of GAM72 is therefore inhibition of 

FLJ20825 (Accession NM_017962.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ20825. 

[11397] FLJ21106 (Accession NM_025097.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ21106 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ21106, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21106 BINDING SITE, designated SEQ ID:7533, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11398] Another function of GAM72 is therefore inhibition of 

FLJ21106 (Accession NM.025097.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21106. 

[11399] FLJ21162 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. FLJ21162 BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by FLJ21162, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ21162 
BINDING SITE, designated SEQ ID:9315, to the nucleotide 



sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11400] Another function of GAM72 is therefore inhibition of 

FLJ21162 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ21162. 

[11401] FLJ21272 (Accession NM_025032.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ21272 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ21272, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21272 BINDING SITE, designated SEQ ID:2503, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11402] Another function of GAM72 is therefore inhibition of 

FLJ21272 (Accession NM_025032.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21272. 

[11403] FLJ21369 (Accession NM_024802.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ21369 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ21369, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21369 BINDING SITE, designated SEQ ID:18241, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11404] Another function of GAM72 is therefore inhibition of 

FLJ21369 (Accession NM_024802.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21369. 

[11405] FLJ21551 (Accession NM.024801.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ21551 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ21551, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21551 BINDING SITE, designated SEQ ID:6940, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11406] Another function of GAM72 is therefore inhibition of 

FLJ21551 (Accession NM_024801.1) . Accordingly, utilities 



of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21551. 

[11407] FLJ22009 (Accession ) is another GAM 72 target gene, 

herein designated TARGET GENE. FLJ22009 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ22009, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ22009 
BINDING SITE, designated SEQ ID:1350, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11408] Another function of GAM72 is therefore inhibition of 

FLJ22009 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ22009. 

[11409] FLJ22474 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. FLJ22474 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by FLJ22474, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ22474 



BINDING SITE, designated SEQ ID:17883, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11410] Another function of GAM72 is therefore inhibition of 

FLJ22474 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ22474. 

[11411] FLJ22692 (Accession NM.025049.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ22692 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22692, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22692 BINDING SITE, designated SEQ ID:16683, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11412] Another function of GAM72 is therefore inhibition of 

FLJ22692 (Accession NM_025049.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22692. 

[11413] FLJ22814 (Accession NM_024916.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ22814 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22814, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22814 BINDING SITE, designated SEQ ID:458, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11414] Another function of GAM72 is therefore inhibition of 

FLJ22814 (Accession NM.024916.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22814. 

t 1141 5] FLJ23040 (Accession NM.025174.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ23040 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ23040, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23040 BINDING SITE, designated SEQ ID:15539, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11416] Another function of GAM72 is therefore inhibition of 



FLJ23040 (Accession NM_025174.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23040. 

[11417] FLJ23042 (Accession ) is another GAM 72 target gene, 

herein designated TARGET GENE. FLJ23042 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ23042, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ23042 
BINDING SITE, designated SEQ ID:1823, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11418] Another function of GAM72 is therefore inhibition of 

FLJ23042 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ23042. 

[11419] FLJ23112 (Accession NM.024929.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ23112 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23112, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ23112 BINDING SITE, designated SEQ ID:11044, to the 
nucleotide sequence of CAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11420] Another function of GAM72 is therefore inhibition of 

FLJ23112 (Accession NM.024929.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23112. 

[11421] FLJ23120 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. FLJ23120 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ23120, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ23120 
BINDING SITE, designated SEQ ID:18218, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11422] Another function of GAM72 is therefore inhibition of 

FLJ23120 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ23120. 

[11423] FLJ23476 (Accession NM_024640.1) is another GAM 72 



target gene, herein designated TARGET GENE. FLJ23476 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23476, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23476 BINDING SITE, designated SEQ ID:8812, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11424] Another function of GAM72 is therefore inhibition of 

FLJ23476 (Accession NM_024640.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23476. 

[11425] FLJ23499 (Accession NM.022761.1) is another GAM72 
target gene, herein designated TARGET GENE. FLJ23499 
BINDING SITE1 and FLJ23499 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ23499, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ23499 BINDING SITE1 and 
FLJ23499 BINDING SITE2, designated SEQ ID:10255 and 
SEQ ID: 10849 respectively, to the nucleotide sequence of 



GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11426] Another function of GAM72 is therefore inhibition of 

FLJ23499 (Accession NM.022761.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23499. 

[11427] FLJ23537 (Accession NM_024889.1) is another GAM 72 
target gene, herein designated TARGET GENE. FLJ23537 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23537, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23537 BINDING SITE, designated SEQ ID:6332, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11428] Another function of GAM72 is therefore inhibition of 

FLJ23537 (Accession NM.024889.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23537. 

[11429] FLJ25012 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. FLJ25012 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 



gion of mRNA encoded by FLJ25012, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ25012 
BINDING SITE, designated SEQ ID:19167, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11430] Another function of GAM72 is therefore inhibition of 

FLJ25012 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ25012. 

t 11431 ] FLJ30681 (Accession XM.166291.2) is another GAM72 
target gene, herein designated TARGET GENE. FLJ30681 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ30681, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30681 BINDING SITE, designated SEQ ID:6277, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11432] Another function of GAM72 is therefore inhibition of 

FLJ30681 (Accession XM_166291.2) . Accordingly, utilities 



of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30681. 

[11433] FLJ31168 (Accession ) is another GAM 72 target gene, 

herein designated TARGET GENE. FLJ31168 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by FLJ31168, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ31168 
BINDING SITE, designated SEQ ID: 12604, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11434] Another function of GAM72 is therefore inhibition of 

FLJ31168 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ31168. 

[11435] Fibronectin leucine rich transmembrane protein 2 (FLRT2, 
Accession NM_013231.2) is another GAM72 target gene, 
herein designated TARGET GENE. FLRT2 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by FLRT2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 



ity of the nucleotide sequences of FLRT2 BINDING SITE, 
designated SEQ ID:10151, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[1 1436] Another function of GAM72 is therefore inhibition of Fi- 
bronectin leucine rich transmembrane protein 2 (FLRT2, 
Accession NM.013231.2), a gene which may have a func- 
tion in cell adhesion and/or receptor signaling. Accord- 
ingly, utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with FLRT2. 

[11437] The function of FLRT2 has been established by previous 

studies. The FLRT family of proteins structurally resembles 
small leucine- rich proteoglycans found in the extracellu- 
lar matrix. By screening human brain cDNAs for the po- 
tential to encode proteins that are at least 50 kD, Ishikawa 
et al. (1997) isolated a FLRT2 cDNA, which they called 
KIAA0405. The deduced 660- amino acid full- length 
FLRT2 protein shares 25% amino acid sequence identity 
with the precursor of the alpha chain of human platelet 
glycoprotein lb (GP1BA; OMIM Ref. No. 231200) across 
180 residues. By SDS- PAGE, in vitro transcribed/trans- 
lated FLRT2 had an apparent molecular mass of approxi- 



mately 75 kD. RT- PCR detected FLRT2 expression in a 
number of human tissues, with highest expression in 
ovary and relatively high expression in brain and pan- 
creas. By searching a human EST database with portions 
of the FLRT1 protein (OMIM Ref. No. 604806) sequence, 
Lacy et al. (1999) identified ESTs encoding FLRT2. The 
full- length FLRT2 coding sequence encodes a predicted 
660- amino acid protein containing a putative N- terminal 
signal sequence, 10 leucine- rich repeats (LRRs) flanked 
by N- and C- terminal cysteine- rich regions, a fi- 
bronectin- /collagen- like domain, a transmembrane do- 
main, and an intracellular C- terminal tail. FLRT2 has 5 
potential N- glycosylation sites in its extracellular region. 
FLRT2 shares 44% amino acid sequence identity with 
FLRT3 (OMIM Ref. No. 604808) and 41% identity with 
FLRT1. Recombinant FLRT2 expressed in SF9 insect cells 
and monkey COS- 1 cells migrated as an 85- kD protein 
on SDS- polyacrylamide gels. The authors demonstrated 
that FLRT2 is glycosylated. Northern blot analysis of a va- 
riety of human adult tissues detected a 7.5- kb FLRT2 
transcript that was expressed abundantly in pancreas and 
less abundantly in skeletal muscle, brain, and heart. Lacy 
et al. (1999) suggested that FLRT2 functions in cell adhe- 



sion and/or receptor signaling. By analysis of a radiation 
hybrid mapping panel, Ishikawa et al. (1997) mapped the 
FLRT2 gene to chromosome 14. Lacy et al. (1999) noted 
that a UniGene cluster corresponding to the FLRT2 gene 
has been mapped to 14q24- q32. 

[11438] 

[11439] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11440] ishikawa, K.; Nagase, T.; Nakajima, D.; Seki, N.; Ohira, M.; 
Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; Ohara, 
0. : Prediction of the coding sequences of unidentified 
human genes. VIII. 78 new cDNA clones from brain which 
code for large proteins in vitro. DNA Res. 4: 307- 313, 
1997. ; and 

[11441] Lacy, S. E.; Bonnemann, C. C; Buzney, E. A.; Kunkel, L. M. 
: Identification of FLRT1, FLRT2, and FLRT3: a novel family 
of transmembrane leucine- rich repeat proteins. Ge- 
nomics 62: 417- 4. 

[11442] Further studies establishing the function and utilities of 
FLRT2 are found in John Hopkins OMIM database record 
ID 604807, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 



ence.Udp-n-acetyl-alpha-d-galactosamine: polypeptide 
n-acetylgalactosaminyltransferase 3 (galnac-t3) (GALNT3, 
Accession NM_004482.2) is another GAM72 target gene, 
herein designated TARGET GENE. GALNT3 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by GALNT3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GALNT3 BIND- 
ING SITE, designated SEQ ID:2190, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 
[1 1443] Another function of GAM 72 is therefore inhibition of Udp- 
n-acetyl-alpha-d-galactosamine:polypeptide n- 
acetylgalactosaminyltransferase 3 (galnac-t3) (GALNT3, 
Accession NM_004482.2), a gene which initiates O- gly- 
cosylation of serine and threonine residues. Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GALNT3. 

[11444] The function of GALNT3 has been established by previous 
studies. GALNT3 (EC 2.4.1.41) is one of several enzymes 
that catalyze the reaction UDP- GalNAc + polypeptide- 



(Ser/Thr)- OH to GalNAc- alpha- O- Ser/Thr- polypeptide 
+ UDP, thereby initiating O- glycosylation of serine and 
threonine residues on an array of glycoproteins. Bennett 
et al. (1996) used degenerate PCR to clone human 
GALNT3 using primers based on the sequences of 
GALNT1 (OMIM Ref. No. 602273) and GALNT2 (OMIM Ref. 
No. 602274). GALNT3 encodes a 633- amino acid protein 
which has a single membrane- spanning region and is 
highly homologous to GALNT1 and GALNT2. Northern blot 
analysis showed that GALNT3 is expressed as a 3.6- kb 
transcript, with highest levels in human pancreas and 
testis. Bennett et al. (1996) expressed the gene in insect 
Sf9 cells and showed that GALNT3 does have GalNAc- 
transferase activity, but with different substrate specificity 
than GALNT1 or GALNT2. The mouse ortholog of GalNAc- 
T3 was cloned by Zara et al. (1996). Bennett et al. (1998) 
found that the GALNT1, GALNT2, and GALNT3 genes con- 
tain 11, 16, and 10 exons, respectively. Several intron/ 
exon boundaries are conserved within the 3 genes. By 
FISH, Bennett et al. (1998) mapped the GALNT3 gene to 
human chromosome 2q24- q31. 

[11445] 

[11446] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[11447] Bennett, E. P.; Hassan, H.; Clausen, H. : cDNA cloning and 
expression of a novel human UDP- N- acetyl- alpha- D- 
galactosamine. J. Biol. Chem. 271: 17006- 17012, 1996. ; 
and 

[11448] Bennett, E. P.; Weghuis, D. O.; Merkx, C; Geurts van 

Kessel, A.; Eiberg, H.; Clausen, H. : Genomic organization 
and chromosomal localization of three members of the 
UDP- N- acetylgalacto. 

[11449] Further studies establishing the function and utilities of 
GALNT3 are found in John Hopkins OMIM database record 
ID 601756, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Udp-n-acetyl-alpha-d-galactosamine: polypeptide 
n-acetylgalactosaminyltransferase 6 (galnac-t6) (GALNT6, 
Accession NM_007210.2) is another GAM72 target gene, 
herein designated TARGET GENE. GALNT6 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by GALNT6, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GALNT6 BIND- 



ING SITE, designated SEQ ID:14948, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[11450] Another function of GAM72 is therefore inhibition of Udp- 
n-acetyl-alpha-d-galactosamine:polypeptide n- 
acetylgalactosaminyltransferase 6 (galnac-t6) (GALNT6, 
Accession NM_007210.2) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GALNT6. 

[ 114 51] Growth arrest-specific 7 (GAS 7, Accession NM_005890.1) 
is another GAM72 target gene, herein designated TARGET 
GENE. GAS 7 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by GAS7, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of GAS 7 BINDING SITE, 
designated SEQ ID:17657, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11452] Another function of GAM72 is therefore inhibition of 

Growth arrest-specific 7 (GAS 7, Accession NM_005890.1), 
a gene which may play a role in promoting maturation and 



morphological differentiation of cerebellar neurons, and 
therefore may be associated with Leukemias with 
myeloid/lymphoid (mil). Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of Leukemias 
with myeloid/lymphoid (mil), and of other diseases and 
clinical conditions associated with GAS7. 
[11453] The function of GAS7 has been established by previous 
studies. Growth arrest- specific (GAS) genes are ex- 
pressed preferentially in cells that enter a quiescent state. 
Ju et al. (1998) described the isolation and characteriza- 
tion of a GAS gene (GAS7) that is expressed primarily in 
vivo in terminally differentiated brain cells and particularly 
prominently in mature cerebellar Purkinje neurons. The 
gene had originally been identified in serum- starved 
murine fibroblasts. GAS7 transcripts encode a 48- kD 
protein containing a structural domain that resembles se- 
quences of OCT2 (OMIM Ref. No. 602608), a POU tran- 
scription factor implicated in neuronal development, and 
synapsins, e.g., synapsin I (SYN1; 313440), which have a 
role in modulating neurotransmitter release. Using in situ 
hybridization and immunocytochemical analysis, Ju et al. 
(1998) showed that inhibition of production of GAS7 in 
terminally differentiating cultures of embryonic murine 



cerebellum impedes neurite outgrowth from maturing 
Purkinje cells. Conversely, GAS7 overexpression in undif- 
ferentiated neuroblastoma cell cultures dramatically pro- 
motes neurite- like outgrowth. Collectively, the results 
provided evidence for an association between expression 
of GAS7 and neuronal development. By analysis of cell hy- 
brid DNAs prepared from a panel of 21 Chinese hamster/ 
mouse hybrid cell lines, Ju et al. (1998) mapped the 
mouse Gas7 gene to chromosome 11. They reported that 
a human DNA fragment (GenBank G13706) having 85% 
sequence identity with Gas7 mapped to 17p, which is 
largely syngeneic with mouse chromosome 11 (Kurtz and 
Zimmer, 1995). 

[11454] 

[11455] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 114 56] j u , Y.- T.; Chang, A. C. Y.; She, B.- R.; Tsaur, M.- L; 

Hwang, H.- M.; Chao, C. C- K.; Cohen, S. N.; Lin- Chao, S. 
: Gas7: a gene expressed preferentially in growth- ar- 
rested fibroblasts and terminally differentiated Purkinje 
neurons affects neurite formation. Proc. Nat. Acad. Sci. 
95: 11423- 11428, 1998. ; and 



[11457] Kurtz, A.; Zimmer, A. : Interspecies fluorescence in situ 
hybridization further defines synteny homology between 
mouse chromosome 11 and human chromosome 17. 
Mammalian Genome 6: 379- 380. 

[11458] Further studies establishing the function and utilities of 
GAS7 are found in John Hopkins OMIM database record ID 
603127, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. GCN2 (Accession ) is 
another GAM72 target gene, herein designated TARGET 
GENE. GCN2 BINDING SITE is a target binding site found in 
the 3 x untranslated region of mRNA encoded by GCN2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GCN2 BINDING SITE, designated SEQID:11455, 
to the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11459] Another function of GAM72 is therefore inhibition of 
GCN2 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GCN2. 

[11460] Golgi associated, gamma adaptin ear containing, arf bind- 
ing protein 2 (GGA2, Accession NM_015044.2) is another 



GAM72 target gene, herein designated TARGET GENE. 
GGA2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by GGA2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GGA2 BINDING SITE, designated 
SEQ ID: 16227, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 
[1 1461] Another function of GAM72 is therefore inhibition of Golgi 
associated, gamma adaptin ear containing, arf binding 
protein 2 (GGA2, Accession NM_015044.2) . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GGA2. 

[11462] q protein-coupled receptor kinase 7 (GPRK7, Accession 

NM_139209.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. GPRK7 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GPRK7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPRK7 BINDING SITE, designated 



SEQ ID:5505, to the nucleotide sequence of GAM 72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[1 1463] Another function of GAM72 is therefore inhibition of G 
protein-coupled receptor kinase 7 (GPRK7, Accession 
NM.139209.1), a gene which regulates the G protein- 
coupled receptors. Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPRK7. 

[11464] The function of GPRK7 has been established by previous 
studies. By PCR on neutrophil cDNA using primers based 
on sequences of known receptor kinases, Haribabu and 
Snyderman (1993) identified sequences for GPRK5 (OMIM 
Ref. No. 600870), GPRK6 (OMIM Ref. No. 600869), and 
what they believed to be GPRK7. The sequence designated 
GPRK7 showed the least homology to known receptor ki- 
nases and was later determined to match the sequence of 
mitogen- activated protein kinase- interacting serine/ 
threonine kinase- 2 (MKNK2). MKNK2 contains conserved 
DLG (asp- leu- gly) and ENIL (glu- asn- ile- leu) motifs. 
Using a 2- hybrid screen for Erk2 (MAPK1; 176948)- 
binding proteins, Waskiewicz et al. (1997) identified 
mouse Mnk2 and isolated a full- length cDNA clone from 
a mouse embryo cDNA library. Mnk2 has a conserved C- 



terminal Erk- interacting domain, a catalytic domain with 
homology to the calcium/calmodulin- dependent family 
of kinases, and putative MAP kinase phosphorylation sites 
located within the T loop of the kinase domain. Northern 
blot analysis detected Mnk2 expression in all adult mouse 
tissues tested except brain, where levels were greatly re- 
duced. Expression was especially abundant in skeletal 
muscle. 

[11465] 

[11466] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11467] Haribabu, B.; Snyderman, R. : Identification of additional 
members of human G- protein- coupled receptor kinase 
multigene family. Proc. Nat. Acad. Sci. 90: 9398- 9402, 
1993. ; and 

[1 1468] Waskiewicz, A. J.; Flynn, A.; Proud, C. C; Cooper, J. A. : 
Mitogen- activated protein kinases activate the serine/ 
threonine kinases Mnkl and Mnk2. EMBO J. 16: 1909- 
1920, 1997. 

[11469] Further studies establishing the function and utilities of 
GPRK7 are found in John Hopkins OMIM database record 
ID 605069, and in cited publications listed in Table 5, 



which are hereby incorporated by reference. Huntingtin in- 
teracting protein 1 (HIP1, Accession NM_005338.3) is an- 
other GAM72 target gene, herein designated TARGET 
GENE. HIP1 BINDING SITE1 and HIP1 BINDING SITE2 are 
target binding sites found in untranslated regions of 
mRNA encoded by HIP1, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of HIP1 BINDING SITE1 and HIP1 
BINDING SITE2, designated SEQ ID: 17600 and SEQ 
ID: 14256 respectively, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11470] Another function of GAM72 is therefore inhibition of 
Huntingtin interacting protein 1 (HIP1, Accession 
NM_005338.3), a gene which is a membrane protein and 
interacts with huntingtin. and therefore may be associated 
with Huntington disease. Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of Hunting- 
ton disease, and of other diseases and clinical conditions 
associated with HIP1. 

[11471] The function of HIP1 has been established by previous 

studies. Huntington disease (HD; 143100) may be due to a 



toxic gain- of- function caused by abnormal protein- 
protein interactions related to the elongated polyglu- 
tamine sequence of huntingtin. Thus, the binding of dis- 
tinct proteins to the polyglutamine region could either 
confer a new property on huntingtin or alter its normal in- 
teractions with other proteins. Wanker et al. (1997) hy- 
pothesized that the specific binding of a protein with a re- 
stricted pattern of expression to the elongated polyglu- 
tamine stretch of the huntingtin protein could cause se- 
lective vulnerability to particular cells. The potential hunt- 
ingtin- interacting proteins that have been identified in- 
clude huntingtin- associated protein- 1 (OMIM Ref. No. 
600947), the glycolytic enzyme GAPD (OMIM Ref. No. 
138400), and the ubiquitin- conjugating enzyme E2- 25K, 
also named HIP2 (OMIM Ref. No. 602846), which binds se- 
lectively to the N terminus of huntingtin. Wanker et al. 
(1997) demonstrated the specific binding of a protein to 
the N terminus of huntingtin, both in the yeast 2- hybrid 
screen and in in vitro binding experiments. A protein re- 
gion downstream of the polyglutamine stretch in hunt- 
ingtin was essential for the interaction in vitro. Thus, the 
authors designated the new protein 'huntingtin- interact- 
ing protein- 1' (HIP1). The HIP1 cDNA isolated by the 2- 



hybrid screen encodes a 55- kD fragment of the novel 
protein. Using an affinity- purified polyclonal antibody 
raised against recombinant HIP1, a protein of 116 kD was 
detected in brain extracts by Western blot analysis. The 
predicted amino acid sequence of the HIP1 fragment ex- 
hibited significant similarity to cytoskeleton proteins, 
suggesting to Wanker et al. (1997) that HIP1 and hunt- 
ingtin play a functional role in the cell filament network. 
The HIP1 gene was found to be ubiquitously expressed at 
low levels in different brain regions. HIP1 is enriched in 
human brain but can also be detected in other human tis- 
sues, as well as in mouse brain. The authors noted that 
HIP1 and huntingtin behave almost identically during sub- 
cellular fractionation and both proteins are enriched in the 
membrane- containing fractions. 
[11472] Animal model experiments lend further support to the 

function of HIP1. Kalchman et al. (1997) showed that HIP1 
is a membrane- associated protein that colocalizes with 
huntingtin and shares sequence homology and biochemi- 
cal characteristics with Sla2p, a protein essential for func- 
tion of the cytoskeleton in S. cerevisiae. The huntingtin- 
HIP1 interaction was restricted to the brain and correlated 
inversely with the polyglutamine length in huntingtin. 



Their results provided a molecular link between huntingtin 
and the neuronal cytoskeleton and suggested that, in 
Huntington disease, loss of normal huntingtin- HIP1 in- 
teraction may contribute to a defect in membrane- cy- 
toskeletal integrity in the brain. 

[11473] It is appreciated that the abovementioned animal model 
for HIP1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[11474] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11475] Kalchman, M. A.; Koide, H. B.; McCutcheon, K.; Graham, R. 
K.; Nichol, K.; Nishiyama, K.; Kazemi- Esfarjani, P.; Lynn, 
F. C; Wellington, C; Metzler, M.; Goldberg, Y. P.; 
Kanazawa, I.; Gietz, R. D.; Hayden, M. R. : HIP1, a human 
homologue of S. cerevisiae Slap2, interacts with mem- 
brane- associated huntingtin in the brain. Nature Genet. 
16: 44- 53, 1997. ; and 

[11476] wanker, E. E.; Rovira, C.; Scherzinger, E.; Hasenbank, R.; 
Walter, S.; Tait, D.; Colicelli, J.; Lehrach, H. : HIP- I: a 
huntingtin interacting protein isolated by the yeast two- 
hybrid sys. 



[11477] Further studies establishing the function and utilities of 
HIP1 are found in John Hopkins OMIM database record ID 
601767, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Major histocompati- 
bility complex, class i, e (HLA-E, Accession NM_005516.3) 
is another GAM72 target gene, herein designated TARGET 
GENE. HLA-E BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by HLA-E, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of HLA-E BINDING SITE, designated SEQ ID: 1460, 
to the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11478] Another function of GAM72 is therefore inhibition of Ma- 
jor histocompatibility complex, class i, e (HLA-E, Acces- 
sion NM_005516.3), a gene which involves in NK cell- 
mediated lysis. Accordingly, utilities of GAM72 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with HLA-E. 

[11479] The function of HLA-E has been established by previous 
studies. O'Callaghan et al. (1998) determined the crystal 
structure of human HLA- E in complex with a prototypic 



ligand, the nonamer peptide (VMAPRTVLL), derived from 
the highly conserved residues 3- 11 of the human MHC 
class la leader sequence. The mode of peptide binding re- 
tained some of the standard features observed in MHC 
class la complexes, but novel features implied that HLA- E 
has evolved to mediate specific binding to a tightly de- 
fined set of almost identical hydrophobic peptides from 
the highly conserved class I leader sequences. These 
molecular adaptations make HLA- E a rigorous checkpoint 
at the cell surface, reporting on the integrity of the anti- 
gen processing pathway to CD94/NKG2 receptor- bearing 
natural killer cells. The protein HLA- E is a nonclassical 
MHC molecule of limited sequence variability. Its expres- 
sion on the cell surface is regulated by the binding of 
peptides derived from the signal sequence of some other 
MHC class I molecules. Braud et al. (1998) reported the 
identification of ligands for HLA- E. Braud et al. (1998) 
constructed tetramers in which recombinant HLA- E and 
beta- 2 microglobulin were refolded with an MHC leader- 
sequence peptide, biotinylated, and conjugated to Extra- 
vidin. This HLA- E tetramer bound to natural killer (NK) 
cells and a small subset of T cells from peripheral blood. 
On transfectants, the tetramer bound to the CD94/NKG2A 



(OMIM Ref. No. 161555), CD94/NKG2B, and CD94/NKG2C 
(OMIM Ref. No. 602891) NK cell receptors, but did not 
bind to the immunoglobulin family of NK cell receptors 
(KIRs; OMIM Ref. No. 604936). Surface expression of HLA- 
E was enough to protect target cells from lysis by 
CD94/NKG2A+ NK cell clones. A subset of HLA class I al- 
leles had been shown to inhibit killing by CD94/NKG2A+ 
NK cell clones. Only the HLA alleles that possess a leader 
peptide capable of upregulating HLA- E surface expres- 
sion confer resistance to NK cell- mediated lysis, implying 
that their action is mediated by HLA- E, the predominant 
ligand for the NK cell inhibitory receptor CD94/NKG2A. 

[11480] 

[11481] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[11482] O'Callaghan, C. A.; Tormo, J.; Willcox, B. E.; Braud, V. M.; 

Jakobsen, B. K.; Stuart, D. I.; McMichael, A. J.; Bell, J. I.; 

Jones, E. Y. : Structural features impose tight peptide 

binding specificity in the nonclassical MHC molecule HLA- 

E. Molec. Cell 1: 531- 541, 1998. ; and 
[11483] Braud, V. M.; Allan, D. S. J.; O'Callaghan, C. A.; Soder- 

strom, K.; D'Andrea, A.; Ogg, G. S.; Lazetic, S.; Young, N. 



T.; Bell, J. I.; Phillips, J. H.; Lanier, L L; McMichael, A.J. : 
HL. 

[11484] Further studies establishing the function and utilities of 
HLA-E are found in John Hopkins OMIM database record 
ID 143010, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. HSC3 
(Accession NM_145 174.1) is another GAM72 target gene, 
herein designated TARGET GENE. HSC3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by HSC3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of HSC3 BINDING SITE, 
designated SEQ ID:2408, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11485] Another function of GAM72 is therefore inhibition of HSC3 
(Accession NM_145 174.1) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSC3. 

[11486] HSH2 (Accession NM_032855.1) is another GAM72 target 
gene, herein designated TARGET GENE. HSH2 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by HSH2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HSH2 BIND- 
ING SITE, designated SEQ ID:5998, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

t 114 ^ 7 ] Another function of GAM72 is therefore inhibition of HSH2 
(Accession NM_032855.1) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSH2. 

t 114 88] HSMPP8 (Accession XM.167894.2) is another GAM72 tar- 
get gene, herein designated TARGET GENE. HSMPP8 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by HSMPP8, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HSMPP8 
BINDING SITE, designated SEQ ID:11227, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11489] Another function of GAM72 is therefore inhibition of 

HSMPP8 (Accession XM_167894.2) . Accordingly, utilities 



of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSMPP8. 

[11490] Heat shock 70kda protein 5 (glucose-regulated protein, 
78kda) (HSPA5, Accession NM_005347.2) is another 
GAM72 target gene, herein designated TARGET GENE. 
HSPA5 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by HSPA5, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of HSPA5 BINDING SITE, designated SEQ ID:3420, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11491] Another function of GAM72 is therefore inhibition of Heat 
shock 70kda protein 5 (glucose-regulated protein, 78kda) 
(HSPA5, Accession NM_005347.2), a gene which is in- 
volved in the folding and assembly of proteins in the en- 
doplasmic reticulum (ER). Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HSPA5. 

[11492] The function of HSPA5 has been established by previous 
studies. Hendershot et al. (1994) pointed out that GRP78, 
also referred to as 'immunoglobulin heavy chain- binding 



protein' (BiP), is a member of the heat- shock protein- 70 
(HSP70) family and is involved in the folding and assembly 
of proteins in the endoplasmic reticulum (ER). Because so 
many ER proteins interact with GRP78 transiently, it may 
play a key role in monitoring protein transport through 
the cell. To examine how the binding of BiP influences the 
conformational maturation of thyroglobulin (TG; 188450), 
Muresan and Arvan (1998) expressed TG in Chinese ham- 
ster ovary (CHO) cells genetically manipulated for selec- 
tively increased BiP expression (CHO- B cells). The TG ex- 
pressed in CHO- B cells did not contain any mutations 
that induce misfolding (i.e., no unfolded protein re- 
sponse), so that levels of all other ER chaperones were 
normal. Increased availability of BiP did not accelerate TG 
secretion; rather, the export of newly synthesized TG was 
delayed. TG that was detained intracullularly was concen- 
trated in the ER. Muresan and Arvan (1998) concluded that 
increased binding of BiP to TG leads to its delayed confor- 
mational maturation in the ER. 

[11493] 

[11494] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[11495] Hendershot, L M.; Valentine, V. A.; Lee, A. S.; Morris, S. 
W.; Shapiro, D. N. : Localization of the gene encoding hu- 
man BiP/GRP78, the endoplasmic reticulum cognate of the 
HSP70 family, to chromosome 9q34. Genomics 20: 281- 
284, 1994. ; and 

[11496] Muresan, Z.; Arvan, P. : Enhanced binding to the molecular 
chaperone BiP slows thyroglobulin export from the endo- 
plasmic reticulum. Molec. Endocr. 12: 458- 467, 1998. 

[11497] Further studies establishing the function and utilities of 
HSPA5 are found in John Hopkins OMIM database record 
ID 138120, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. HSPC031 
(Accession NM_016101.1) is another GAM72 target gene, 
herein designated TARGET GENE. HSPC031 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by HSPC031, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HSPC031 
BINDING SITE, designated SEQ ID:3773, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11498] Another function of GAM72 is therefore inhibition of 



HSPC031 (Accession NM_016101.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSPC031. 

[11499] HYPK (Accession NM.016400.2) is another GAM 72 target 
gene, herein designated TARGET GENE. HYPK BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by HYPK, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HYPK BIND- 
ING SITE, designated SEQ ID:17104, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[11500] Another function of GAM72 is therefore inhibition of HYPK 
(Accession NM_016400.2) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HYPK. 

[11501] interferon -related developmental regulator 1 (IFRD1, Ac- 
cession NM_001550.1) is another GAM72 target gene, 
herein designated TARGET GENE. IFRD1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by IFRD1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of IFRD1 BINDING SITE, 
designated SEQ ID:6054, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[1 1502] Another function of GAM72 is therefore inhibition of In- 
terferon -related developmental regulator 1 (IFRD1, Acces- 
sion NM_001550.1) . Accordingly, utilities of GAM 72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with IFRD1. 

[11503] interleukin 10 receptor, beta (IL10RB, Accession 

NM.000628.3) is another GAM72 target gene, herein des- 
ignated TARGET GENE. IL10RB BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by IL10RB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IL10RB BINDING SITE, designated 
SEQ ID:8908, to the nucleotide sequence of GAM 72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[1 1504] Another function of GAM72 is therefore inhibition of In- 
terleukin 10 receptor, beta (IL10RB, Accession 
NM_000628.3) . Accordingly, utilities of GAM72 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IL10RB. 

[11505] interleukin 11 (IL11, Accession NM_000641.2) is another 
GAM72 target gene, herein designated TARGET GENE. IL11 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by IL11, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of IL11 
BINDING SITE, designated SEQ ID:11693, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[1 1506] Another function of GAM72 is therefore inhibition of In- 
terleukin 11 (IL11, Accession NM_000641.2), a gene which 
stimulates the proliferation of hematopoietic stem cells 
and megakaryocyte progenitor cells and induces 
megakaryocyte maturation. Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IL11. 

[11507] The function of IL11 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM41.1. Interleukin 13 receptor, alpha 1 (IL13RA1, 



Accession NM_001560.2) is another GAM72 target gene, 
herein designated TARGET GENE. IL13RA1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by IL13RA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of IL13RA1 BIND- 
ING SITE, designated SEQ ID:1465, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[1 1508] Another function of GAM72 is therefore inhibition of In- 
terleukin 13 receptor, alpha 1 (IL13RA1, Accession 
NM_001560.2), a gene which binds il- 13 with a low affin- 
ity, together with il- 4r- alpha can form a functional re- 
ceptor for il- 13 and therefore may be associated with 
Asthma and athopy. Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of Asthma and 
athopy, and of other diseases and clinical conditions as- 
sociated with IL13RA1. 

[11509] The function of IL13RA1 has been established by previous 
studies. Interleukin- 4 (IL4; 147780) and interleukin- 13 
(IL13; 147683) are 2 cytokines that are secreted by acti- 
vated T cells and have similar effects on monocytes and B 



cells. Zurawski et al. (1993) demonstrated that the IL4 re- 
ceptor (OMIM Ref. No. 147781) is a complex of at least 2 
components. They described a mutant form of human IL4 
that competitively antagonizes both human IL4 and hu- 
man IL13. The amino acid sequences of IL4 and IL13 are 
approximately 30% homologous, and circular dichroism 
spectroscopy demonstrates that both proteins have a 
highly alpha- helical structure. IL13 competitively inhib- 
ited binding of IL4 to functional human IL4 receptors ex- 
pressed on a cell line that responds to both IL4 and IL13. 
The binding of IL4 to an IL4- responsive cell line that does 
not respond to IL13, and the binding of IL4 to cloned IL4R 
ligand binding protein expressed on heterologous cells, 
were not inhibited by IL13. The results demonstrated that 
IL4 and IL13 share a receptor component that is important 
for signal transduction. Hilton et al. (1996) reviewed these 
and other data suggesting a model of IL4 and IL13 recep- 
tor composition and function Heinzmann et al. (2000) de- 
termined that a variant of human IL13 (OMIM Ref. No. 
147683), argllO to gin (OMIM Ref. No. A4464G), associ- 
ated with asthma in case- control populations from Britain 
and Japan (peak odds ratio (OR) = 2.31, 95% confidence 
interval, 1.33 - 4.00); the variant also predicted asthma 



and higher serum IL13 levels in a general, Japanese pedi- 
atric population. The authors referred to this variant as 
glnllO to arg. Immunohistochemistry demonstrated that 
both subunits of IL13R are prominently expressed in 
bronchial epithelium and smooth muscle from asthmatic 
subjects. Detailed molecular modeling analyses indicated 
that residue 110 of IL13 is important in the internal con- 
stitution of the ligand and crucial in ligand- receptor in- 
teraction. A noncoding variant of IL13R- alpha 1, 1398A- 
G, associated primarily with high IgE levels (OR = 3.38 in 
males, 1.10 in females) rather than asthma 

[11510] 

[11511] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11512] Hilton, D. J.; Zhang, J.- C; Metcalf, D.; Alexander, W. S.; 
Nicola, N. A.; Willson, T. A. : Cloning and characterization 
of a binding subunit of the interleukin 13 receptor that is 
also a component of the interleukin 4 receptor. Proc. Nat. 
Acad. Sci. 93: 497- 501, 1996. ; and 

[11513] Heinzmann, H.; Mao, X.- Q.; Akaiwa, M.; Kreomer, R. T.; 
Gao, P.- S.; Ohshima, K.; Umeshita, R.; Abe, Y.; Braun, S.; 
Yamashita, T.; Roberts, M. H.; Sugimoto, R.; and 20 others 



: Genetic var. 

[11514] Further studies establishing the function and utilities of 
IL13RA1 are found in John Hopkins OMIM database record 
ID 300119, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Interleukin 18 
(interferon-gamma-inducing factor) (IL18, Accession 
NM_001562.2) is another GAM72 target gene, herein des- 
ignated TARGET GENE. IL18 BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by IL18, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of IL18 BINDING SITE, designated SEQ 
ID:19198, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[1 1515] Another function of GAM72 is therefore inhibition of In- 
terleukin 18 (interferon-gamma-inducing factor) (IL18, 
Accession NM_001562.2), a gene which augments natural 
killer cell activity in spleen cells and stimulates interferon 
gamma production in t helper type i cells, and therefore 
may be associated with Crohn disease. Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of Crohn disease, and of other diseases and clinical 



conditions associated with IL18. 
[11516] The function of IL18 has been established by previous 
studies. Okamura et al. (1995) cloned an interferon- 
gamma (IFNG; 147570)- inducing factor that augments 
natural killer (NK) cell activity in spleen cells. The gene 
encodes a precursor protein of 192 amino acids and a 
mature protein of 157 amino acids. Messenger RNAs for 
the gene, designated IGIF by them, and for interleukin- 12 
(IL12; OMIM Ref. No. 161560) were readily detected in 
Kupffer cells and activated macrophages. Recombinant 
IGIF induced IFNG more potently than did IL12, which is 
also a NK- cell stimulatory factor. Administration of anti- 
IGIF antibodies prevented liver damage in mice inoculated 
with Propionibacterium acnes and challenged with 
lipopolysaccharide that induces toxic shock. Okamura et 
al. (1995) speculated that IGIF may be involved in the de- 
velopment of Thl cells and also in mechanisms of tissue 
injury in inflammatory reactions. The mechanism underly- 
ing the differentiation of CD4+ T cells into functionally 
distinct Thl and Th2 subsets had been incompletely un- 
derstood. The interferon- gamma- inducing factor is also 
known as interleukin- 18 (Sarvetnick, 1997). Rothe et al. 
(1997) concluded that IGIF expression is normally regu- 



lated in autoimmune NOD mice and is closely associated 
with diabetes development. They showed that the Igif 
gene maps to mouse chromosome 9 within the Idd2 inter- 
val and is therefore a candidate for the Idd2 diabetes sus- 
ceptibility gene, a non- MHC gene associated with the ac- 
celeration of diabetes development 

[11517] Animal model experiments lend further support to the 

function of IL18. In transgenic mice, Konishi et al. (2002) 
showed that IL18 contributes to the spontaneous devel- 
opment of atopic dermatitis- like inflammatory skin le- 
sions independently of lgE/Stat6 (OMIM Ref. No. 601512) 
under specific pathogen- free conditions. Overrelease of 
IL18 initiated atopic dermatitis- like inflammation, which 
was accelerated by interleukin 1- alpha (ILIA; 147760). 

[11518] it is appreciated that the abovementioned animal model 
for IL18 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[11519] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11520] okamura, H.; Tsutsui, H.; Komatsu, T.; Yutsudo, M.; 

Hakura, A.; Tanimoto, T.; Torigoe, K.; Okura, T.; Nukada, 



Y.; Hattori, K.; Akita, K.; Namba, M.; Tanabe, F.; Konishi, 
K.; Fukuda, S.; Kurimoto, M. : Cloning of a new cytokine 
that induces IFN- gamma production by T cells. Nature 
378: 88- 91, 1995. ; and 
[11521] Konishi, H.; Tsutsui, H.; Murakami, T.; Yumikura- Futat- 
sugi, S.; Yamanaka, K.; Tanaka, M.; Iwakura, Y.; Suzuki, N.; 
Takeda, K.; Akira, S.; Nakanishi, K.; Mizutani, H. : IL- 18 
contributes. 

[11522] Further studies establishing the function and utilities of 
IL18 are found in John Hopkins OMIM database record ID 
600953, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Intracisternal a par- 
ticle-promoted polypeptide (IPP, Accession NM.005897.1) 
is another GAM72 target gene, herein designated TARGET 
GENE. IPP BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by IPP, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of IPP BINDING SITE, designated SEQ ID: 19290, to the nu- 
cleotide sequence of GAM72 RNA, herein designated GAM 
RNA, also designated SEQ ID:342. 

[1 1523] Another function of GAM72 is therefore inhibition of In- 



tracisternal a particle-promoted polypeptide (IPP, Acces- 
sion NM_005897.1), a gene which may play a role in orga- 
nizing the actin cytoskeleton. Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IPP. 
[11524] The function of IPP has been established by previous 

studies. Chang- Yeh et al. (1991) cloned and character- 
ized a novel cellular gene that is promoted by an intracis- 
ternal A- particle (IAP) LTR and expressed in the mouse 
placenta. They referred to it as mouse IAP- promoted pla- 
cental gene (MIPP). From an 8- day- old mouse embryo 
cDNA library, they isolated a 1,067- bp cDNA clone con- 
taining an IAP LTR U5 region duplicated in its 5- prime 
terminus and an open reading frame coding for a poten- 
tial 202- amino acid protein. Sequence of the 5- prime 
region of a genomic clone revealed the presence of a solo 
IAP LTR with the same U5 duplication, and primer exten- 
sion analysis confirmed that transcription of the MIPP 
gene is under the control of the IAP LTR. Expression of the 
MIPP gene paralleled that of IAP genes in normal mouse 
tissues with abundant transcripts present in the placenta. 
By examining the expression of the MIPP gene in other 
tissues of the mid- gestation mouse conceptus by North- 



ern analysis, Mold et al. (1991) found that expression is 
confined to tissues derived from 2 distinct cell lineages, 
the trophectoderm and primitive endoderm. The MIPP- 
encoded protein is composed of four 48- amino acid units 
and shares homology with a vaccinia virus gene product. 
MIPP- related sequences were also found in several mam- 
mals, including the human genome. If the same placental- 
specific pattern of expression is seen in humans, an ex- 
amination of the human IPP promoter could lead to im- 
portant insights into the role of retroviruses in evolution. 
By study of restriction fragment length variations (RFLV) in 
recombinant inbred (Rl) mice, Chang- Yeh et al. (1993) 
mapped the Ipp gene to distal mouse chromosome 4. 
Chang- Yeh et al. (1993) mapped the human gene to 
lp32- p22 by PCR analysis of DNAs from somatic cell hy- 
brid panels. 

[11525] 

[11526] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[1 1527] Chang- Yeh, A.; Jabs, E. W.; Li, X.; Dracopoli, N. C; Huang, 
R. C. C. : The IPP gene is assigned to human chromosome 
lp32- lp22. Genomics 15: 239- 241, 1993. ; and 



[11528] Chang- Yen, A.; Mold, D. E.; Brilliant, M. H.; Huang, R. C. 
C. : The mouse intracisternal A particle- promoted pla- 
cental gene retrotransposition is mouse- strain- specific. 
Proc. Nat. Acad. 

[11529] Further studies establishing the function and utilities of 
IPP are found in John Hopkins OMIM database record ID 
147485, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Interleukin-l recep- 
tor-associated kinase 4 (IRAK4, Accession NM_016123.1) 
is another GAM72 target gene, herein designated TARGET 
GENE. IRAK4 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by IRAK4, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of IRAK4 BINDING SITE, designated SEQ 
ID:13012, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[1 1530] Another function of GAM72 is therefore inhibition of ln- 
terleukin-1 receptor-associated kinase 4 (IRAK4, Acces- 
sion NM_016123.1), a gene which may function as an 
IRAKI kinase, triggering a cascade of phosphorylation 
events, and therefore may be associated with Renal tu- 



mors. Accordingly, utilities of GAM72 include diagnosis, 
prevention and treatment of Renal tumors, and of other 
diseases and clinical conditions associated with IRAK4. 
[11531] The function of IRAK4 has been established by previous 

studies. By SEREX (serologic analysis of recombinant cDNA 
expression libraries) screening of renal tumors, Scanlan et 
al. (1999) identified multiple antigens, including REN64. 
The deduced 460- amino acid protein is strongly ex- 
pressed in kidney, as determined by immunohistochem- 
istry. RT- PCR analysis detected expression in all 6 tissues 
tested (lung, testis, small intestine, breast, liver, and pla- 
centa). By database searching for IRAK- like sequences 
and PCR of a universal cDNA library, Li et al. (2002) ob- 
tained a cDNA encoding IRAK4, which is 98% identical to 
REN64. The predicted protein is 84% identical to the 
mouse protein and, like IRAKI, IRAK2 (OMIM Ref. No. 
603304), IRAKM (OMIM Ref. No. 604459), and the 
Drosophila Pelle protein, it has an N- terminal death do- 
main and a central kinase domain. Unlike the other IRAK 
proteins, however, but similar to Pelle, IRAK4 has a short 
C- terminal domain. Northern blot analysis revealed ex- 
pression of 3.0- and 4.4- kb transcripts, with strongest 
expression in kidney and liver. RT- PCR analysis detected 



wide, low- level expression of IRAK4. Functional analysis 
by Li et al. (2002) determined that IRAK4, like IRAKI and 
Pelle, has auto- and cross- phosphorylation kinase activ- 
ity. Precipitation and binding analyses showed weak inter- 
action between IRAK4 and IRAKI, but IRAK4 did not inter- 
act with other IRAK family members. Overexpressed IRAK4 
interacted with MYD88 (OMIM Ref. No. 602170) and 
TRAF6 (OMIM Ref. No. 602355) and activated mitogen- 
activated protein kinase (MAPK) and nuclear factor kappa- 
B (NFKB; 164011) pathways. Endogenous IRAK4 associated 
in a transient IL1 (see OMIM Ref. No. 147720)- dependent 
manner with unmodified IRAKI and TRAF6. Luciferase re- 
porter analysis showed that IRAK4 lacking the kinase do- 
main inhibited IL1- but not tumor necrosis factor (TNF; 
191160)- induced NFKB and IRAKI activation. SDS- PAGE 
and autoradiographic analysis indicated that IRAK4 phos- 
phorylates and activates IRAKI at thr387, but not vice 
versa. Li et al. (2002) proposed that IRAK4 acts upstream 
of other IRAKs and may function as an IRAKI kinase, trig- 
gering a cascade of phosphorylation events By gene tar- 
geting, Suzuki et al. (2002) generated mice deficient in 
Irak4. Mutant mice and macrophages or embryonic fi- 
broblasts (MEFs) from these mice were unable to respond 



to 111 by production of 116 (OMIM Ref. No. 147620), Tnf, or 
nitric oxide, or by activation of Nfkb or Jnk (OMIM Ref. No. 
601158). Responses to Tnf, however, were intact, sug- 
gesting that the defect was specific for 111. Analysis of re- 
sponses to lipopolysaccharide (LPS), bacterial DNA 
(un methylated CpG), peptidoglycan, or viral RNA extended 
the importance of Irak4 to Tlr4, Tlr9 (OMIM Ref. No. 
605474), Tlr2 (OMIM Ref. No. 603028), and Tlr3 (OMIM 
Ref. No. 603029), respectively, which use signaling mech- 
anisms similar to IL1R. Challenge of Irak4 - /- mice with 
lymphocytic choriomeningitis virus showed reduced pro- 
duction of gamma- interferon (IFNC; 147570) by natural 
killer cells, but no loss of cytolytic function of these cells. 
Challenge with Staphylococcus aureus was lethal in all 
mutant mice but not in most wildtype mice. Luciferase re- 
porter analysis suggested that Irak4 acts upstream of 
Myd88 and Mai (OMIM Ref. No. 606252) and downstream 
of Traf6. 

[11532] Animal model experiments lend further support to the 

function of IRAK4. By gene targeting, Suzuki et al. (2002) 
generated mice deficient in Irak4. Mutant mice and 
macrophages or embryonic fibroblasts (MEFs) from these 
mice were unable to respond to 111 by production of II6 



(OMIM Ref. No. 147620), Tnf, or nitric oxide, or by activa- 
tion of Nfkb or Jnk (OMIM Ref. No. 601158). Responses to 
Tnf, however, were intact, suggesting that the defect was 
specific for 111. Analysis of responses to lipopolysaccha- 
ride (LPS), bacterial DNA (unmethylated CpG), peptidogly- 
can, or viral RNA extended the importance of Irak4 to 
Tlr4, Tlr9 (OMIM Ref. No. 605474), Tlr2 (OMIM Ref. No. 
603028), and Tlr3 (OMIM Ref. No. 603029), respectively, 
which use signaling mechanisms similar to IL1R. Chal- 
lenge of Irak4 - /- mice with lymphocytic choriomeningi- 
tis virus showed reduced production of gamma- inter- 
feron (IFNG; 147570) by natural killer cells, but no loss of 
cytolytic function of these cells. Challenge with Staphylo- 
coccus aureus was lethal in all mutant mice but not in 
most wildtype mice. Luciferase reporter analysis sug- 
gested that Irak4 acts upstream of Myd88 and Mai (OMIM 
Ref. No. 606252) and downstream of Traf6 

[11533] it is appreciated that the abovementioned animal model 
for IRAK4 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[11534] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
t 11535 ] Li, S.; Strelow, A.; Fontana, E. J.; Wesche, H. : IRAK- 4: a 

novel member of the IRAK family with the properties of an 
IRAK- kinase. Proc. Nat. Acad. Sci. 99: 5567- 5572, 2002. 
; and 

[11536] Scanlan, M.J.; Gordon, J. D.; Williamson, B.; Stockert, E.; 
Bander, N. H.; Jongeneel, V.; Gure, A. O.; Jager, D.; Jager, 
E.; Knuth, A.; Chen, Y.- T.; Old, L. J. : Antigens recognized 
b. 

[11537] Further studies establishing the function and utilities of 

IRAK4 are found in John Hopkins OMIM database record ID 
606883, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Itchy homolog e3 
ubiquitin protein ligase (mouse) (ITCH, Accession 
NM_031483.3) is another GAM72 target gene, herein des- 
ignated TARGET GENE. ITCH BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ITCH, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ITCH BINDING SITE, designated 
SEQ ID: 13485, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 



[11538] Another function of GAM72 is therefore inhibition of Itchy 
homolog e3 ubiquitin protein ligase (mouse) (ITCH, Ac- 
cession NM_031483.3), a gene which accepts ubiquitin 
from an e2 ubiquitin- conjugating enzyme in the form of 
a thioester and then directly transfers the ubiquitin to tar- 
geted substrates. Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ITCH. 

[11539] The function of ITCH has been established by previous 

studies. Using GST pull- down and coimmunoprecipitation 
experiments, Winberg et al. (2000) demonstrated that 
ITCH and KIAA0439 (OMIM Ref. No. 606384) form physio- 
logic complexes with the Epstein- Barr virus (EBV) latent 
membrane protein 2a (LMP2A) in EBV- positive cells. They 
concluded that the ability of LMP2A to recognize the WW 
domains of ITCH or KIAA0439 is dependent on the LMP2A 
PPPPY motifs. Using chimeric protein analysis, they deter- 
mined that the N- terminal region of LMP2A is necessary 
and sufficient for binding to ITCH and that this interaction 
is not dependent on tyrosine phosphorylation. The au- 
thors hypothesized that LMP2A promotes ITCH- mediated 
ubiquitination of Lyn (OMIM Ref. No. 165120) and Syk 
(OMIM Ref. No. 600085). With GST pull- down assays and 



immunoprecipitation assays, Qiu et al. (2000) demon- 
strated that Itch binds to the N- terminal portion of the 
Notch (see OMIM Ref. No. 190198) intracellular domain 
via its WW domains and promotes ubiquitination of Notch 
through its HECT ubiquitin ligase domain. They hypothe- 
sized that Itch may participate in the regulation of im- 
mune responses by modifying Notch- mediated signaling. 
Using transfection experiments, Chen et al. (2001) con- 
cluded that ITCH can act as a transcriptional corepressor 
of p45/NFE2. The interaction between these 2 proteins is 
modulated through the WW1 domain of ITCH and requires 
the PY motif of p45/NFE2. In cotransfection assays, they 
observed that ITCH suppressed transcriptional activation 
by p45/NFE2. They hypothesized that the erythroid hy- 
perplasia observed in al8H mice (see OMIM Ref. No. Ani- 
mal Model section) is likely due to the loss of NFE2/ITCH 
interaction. 

[11540] Animal model experiments lend further support to the 

function of ITCH. By analyzing genomic clones from wild- 
type and mutant mice, Perry et al. (1998) determined that 
the phenotype of the non- agouti- lethal 18H (al8H) or 
Itchy mice results from a small inversion that disrupts 
both the agouti and the Itch genes. The mice develop a 



spectrum of immunologic diseases not seen in other mice 
with mutations in agouti. The phenotype includes inflam- 
mation of the lung and stomach, hyperplasia of lymphoid 
and hematopoietic cells, and constant itching in the skin, 
suggesting that Itch is involved in the regulation of im- 
mune response. The inversion in al8H mice appears to 
produce a null allele of Itch by removing the promoter 
from the coding region of the Itch gene. Perry et al. (1998) 
concluded that the al8H mutation provides a link between 
ubiquitin- dependent proteolysis and normal immune 
function in vivo in addition to identifying a molecule im- 
portant for the regulation of epithelial and hematopoietic 
cell growth. D'Andrea and Serhan (1998) presented mod- 
els of how the disruption of the Itch locus may cause the 
immune reaction seen in al8H mice and discussed the 
implications for possible functions of Itch 

[11541] It is appreciated that the abovementioned animal model 
for ITCH is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[11542] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[11543] Perryj w . L; Hustad, C. M.; Swing, D. A.; O'Sullivan, T. N.; 
Jenkins, N. A.; Copeland, N. G. : The itchy locus encodes a 
novel ubiquitin protein ligase that is disrupted in al8H 
mice. Nature Genet. 18: 143- 146, 1998. ; and 

[11544] C hen, X.; Wen, S.; Fukuda, M. N.; Gawa, N. R.; Hsu, D.; 

Akama, T. O.; Yang- Feng, T.; Shen, C. K.J. : Human ITCH 
is a coregulator of the hematopoietic transcription factor 
NF- E2. Genomi. 

[11545] Further studies establishing the function and utilities of 
ITCH are found in John Hopkins OMIM database record ID 
606409, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. KBRAS2 (Accession 
NM.017595.2) is another GAM 72 target gene, herein des- 
ignated TARGET GENE. KBRAS2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by KBRAS2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of KBRAS2 BINDING SITE, desig- 
nated SEQ ID: 16138, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11546] Another function of GAM72 is therefore inhibition of 



KBRAS2 (Accession NM.017595.2) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KBRAS2. 
[11547] Potassium voltage-gated channel, shaker-related subfam- 
ily, member 7 (KCNA7, Accession NM_03 1886.2) is an- 
other GAM72 target gene, herein designated TARGET 
GENE. KCNA7 BINDING SITE1 and KCNA7 BINDING SITE2 
are target binding sites found in untranslated regions of 
mRNA encoded by KCNA7, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of KCNA7 BINDING SITE1 
and KCNA7 BINDING SITE2, designated SEQ ID: 13270 and 
SEQ ID: 15078 respectively, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11548] Another function of GAM72 is therefore inhibition of 

Potassium voltage-gated channel, shaker-related subfam- 
ily, member 7 (KCNA7, Accession NM_03 1886.2), a gene 
which allows nerve cells to efficiently repolarize following 
an action potential. Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with KCNA7. 



[11549] The function of KCNA7 has been established by previous 
studies. See 176260 for a general discussion of potassium 
voltage- gated ion channels. Using a probe from the 
mouse in the study of somatic cell hybrids, McPherson et 
al. (1991) found that a seventh member of the Shaker- re- 
lated potassium voltage- gated channel is encoded by a 
gene on chromosome 19. Kalman et al. (1998) reported 
the isolation of the mouse voltage- gated Shaker- related 
potassium channel gene, Kvl.7 (Kcna7). Unlike other 
known Kvl family genes that have intronless coding re- 
gions, the protein- coding region of Kvl.7 was inter- 
rupted by a 1.9- kb intron. The gene was mapped to 
mouse chromosome 7 and human chromosome 19ql3.3. 
The mouse Kvl.7 channel was voltage- dependent and 
exhibited cumulative inactivation. Northern blot analysis 
revealed transcripts of approximately 3 kb in mouse heart 
and skeletal muscle. Bardien- Kruger et al. (2002) de- 
duced the coding region of KCNA7 by aligning the mouse 
cDNA sequence with a human BAC clone and mouse EST 
sequences. The region encodes a protein of 456 amino 
acid residues containing cytoplasmic N- and C- termini, a 
central core domain composed of 6 transmembrane seg- 
ments and the characteristic pore- loop. The human in- 



tron was 1153 bp in length and smaller than that of 
mouse (1929 bp). Using the deduced amino acid se- 
quences, the potassium- channels of the 2 species were 
highly conserved (greater than 95%). The expression of 
KCNA7 in human adult heart was confirmed by RT- PCR 
studies. Bardien- Kruger et al. (2002) refined the location 
of the KCNA7 gene within chromosome 19ql3.3 by bioin- 
formatic in silico mapping and implicated it as a positional 
candidate gene for progressive familial heart block type I 
(OMIM Ref. No. 604559), an autosomal dominant cardiac 
conduction disorder mapped to 19ql3.3. In affected indi- 
viduals, Bardien- Kruger et al. (2002) screened the coding 
region of KCNA7 by PCR- SSCP analysis and direct DNA 
sequencing, which did not reveal any pathogenic se- 
quence changes 

[11550] 

[11551] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 11552 ] Bardien- Kruger, S.; Wulff, H.; Arieff, Z.; Brink, P.; Chandy, 
K. C; Corfield, V. : Characterisation of the human voltage- 
gated potassium channel gene, KCNA7, a candidate gene 
for inherited cardiac disorders, and its exclusion as cause 



of progressive familial heart block I (PFHBI). Europ. J. Hum. 
Genet. 10: 36- 43, 2002. ; and 
[11553] Kalman, K.; Nguyen, A.; Tseng- Crank, J.; Dukes, I. D.; 

Chandy, C; Hustad, C. M.; Copeland, N. C; Jenkins, N. A.; 
Mohrenweiser, H.; Brandriff, B.; Cahalan, M.; Gutman, G. 
A.; Chandy, K. 

[11554] Further studies establishing the function and utilities of 
KCNA7 are found in John Hopkins OMIM database record 
ID 176268, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Potassium in- 
wardly-rectifying channel, subfamily j, member 5 (KCNJ5, 
Accession NM.000890.3) is another GAM72 target gene, 
herein designated TARGET GENE. KCNJ5 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by KCNJ5, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of KCNJ5 BINDING SITE, 
designated SEQ ID:12729, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11555] Another function of GAM72 is therefore inhibition of 

Potassium inwardly- rectifying channel, subfamily j, mem- 



ber 5 (KCNJ5, Accession NM_000890.3), a gene which is a 
potassium inwardly- rectifying channel. Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KCNJ5. 

[11556] The function of KCNJ5 has been established by previous 
studies. Potassium channels inhibited by cytosolic ATP are 
found in a wide variety of tissues. Tucker et al. (1995) 
noted that in the pancreatic beta- cell, potassium chan- 
nels play a critical role in the regulation of insulin secre- 
tion, and in smooth muscle they are responsible for hy- 
poxic vasodilatation. Moreover, these channels are the 
targets for several important classes of therapeutic drugs, 
including the antidiabetic sulfonamides and the antihy- 
pertensive potassium channel openers. In the heart, as in 
other tissues, K(ATP) channels are thought to couple the 
membrane potential to the metabolic status of the cell, 
and these normally quiescent channels are activated dur- 
ing transient ischemic and hypoxic periods when they 
contribute to shortening of the cardiac action potential 
duration. Ashford et al. (1994) cloned the rat heart K(ATP) 
channel, thus enabling the isolation of the human ho- 
molog. The primary structure of KATP1 placed it in the J 



subfamily of inwardly rectifying potassium channels (Bond 
et al., 1994), such as KCNJ2 (OMIM Ref. No. 600681) and 
KCNJ4 (OMIM Ref. No. 600504); thus, the human homolog 
was designated KCNJ5. Wickman et al. (1997) reported a 
partial sequence of human GIRK4. They used human/ro- 
dent somatic cell hybrids to localize the human gene to 
chromosome 11, consistent with previous studies that lo- 
calized the gene to llq23- ter. Wickman et al. (1997) 
cloned the mouse Girk4 gene. They showed that the gene 
is expressed almost exclusively in the mouse heart. Using 
interspecific backcross analysis, Wickman et al. (1997) 
mapped the mouse Girk4 gene to chromosome 9, consis- 
tent with the mapping to human chromosome 11. 

[11557] 

[11558] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11559] Ashford, M. L.J.; Bond, C. T.; Blair, T. A.; AdelmanJ. P. : 
Cloning and functional expression of a rat heart KATP 
channel. Nature 370: 456- 459, 1994. ; and 

[11560] Bond, C. T.; Pessia, M.; Xia, X.- M.; Lagrutta, A.; Ka- 

vanaugh, M. P.; AdelmanJ. P. : Cloning and expression of 
a family of inward rectifier potassium channels. Receptors 



Channels 2: 183. 

[11561] Further studies establishing the function and utilities of 
KCNJ5 are found in John Hopkins OMIM database record 
ID 600734, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Potassium 
channel, subfamily k, member 6 (KCNK6, Accession 
NM_004823.1) is another GAM 72 target gene, herein des- 
ignated TARGET GENE. KCNK6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by KCNK6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KCNK6 BINDING SITE, designated 
SEQ ID:4740, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[11562] Another function of GAM72 is therefore inhibition of 

Potassium channel, subfamily k, member 6 (KCNK6, Ac- 
cession NM_004823.1), a gene which is an inward rectify- 
ing potassium channel protein. Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KCNK6. 

[11563] The function of KCNK6 has been established by previous 
studies. Potassium channels perform many distinct func- 



tions in both excitable and nonexcitable cells. Members of 
the tandem pore domain potassium (K2P) channel family, 
such as TWIK1 (OMIM Ref. No. 601745) and TREK (OMIM 
Ref. No. 603219), contain 4 transmembrane domains and 
2 pore- forming (P) domains. The K2P channels all pro- 
duce quasi- instantaneous and noninactivating currents 
but exhibit different types of regulation, indicating that 
these potassium channels are probably involved in a great 
diversity of physiologic and pathophysiologic roles 
(Salinas et al., 1999). Both Chavez et al. (1999) and 
Pountney et al. (1999) identified cDNAs encoding human 
KCNK6, which they referred to as TWIK2 and TOSS (TWIK- 
originated similarity sequence), respectively. Chavez et al. 
(1999) reported that the predicted 313- amino acid TWIK2 
protein shares 54% sequence similarity with TWIK1. 
Pountney et al. (1999) stated that since TOSS lacks a sig- 
nal sequence, the N terminus is predicted to be intracellu- 
lar. They noted that the P2 domain of TOSS contains an 
unusual GLG motif in a position corresponding to that 
found in TWIK1. While Chavez et al. (1999) found by 
Northern blot analysis that the 6.8-, 2.6-, and 1.35- kb 
TWIK2 mRNAs were expressed in many human tissues, 
Pountney et al. (1999) reported a more restricted expres- 



sion pattern. In Xenopus oocytes expressing TWIK2, 
Chavez et al. (1999) detected noninactivating, weak in- 
ward rectification, while Pountney et al. (1999) failed to 
detect any currents above background. By radiation hybrid 
analysis, Gray et al. (1999) mapped the KCNK6 gene to 
chromosome 19ql3.1. 

[11564] 

[11565] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 11 566] Chavez, R. A.; Gray, A. T.; Zhao, B. B.; Kindler, C. H.; 
Mazurek, M. J.; Mehta, Y.; Forsayeth, J. R.; Yost, C. S. : 
TWIK- 2, a new weak inward rectifying member of the 
tandem pore domain potassium channel family. J. Biol. 
Chem. 274: 7SS7- 7892, 1999. ; and 

t 11 567] Gray, A. T.; Kindler, C. H.; Sampson, E. R.; Yost, C. S. : As- 
signment of KCNK6 encoding the human weak inward 
rectifier potassium channel TWIK- 2 to chromosome band 
19ql3.1 by radiation. 

[11568] Further studies establishing the function and utilities of 
KCNK6 are found in John Hopkins OMIM database record 
ID 603939, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.KIAA0057 



(Accession ) is another GAM72 target gene, herein desig- 
nated TARGET GENE. KIAA0057 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by KIAA0057, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of KIAA0057 BINDING SITE, des- 
ignated SEQ ID:8437, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11569] Another function of GAM72 is therefore inhibition of 

KIAA0057 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0057. 

[11570] KIAA0090 (Accession NM_015047.1) is another GAM72 
target gene, herein designated TARGET GENE. KIAA0090 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0090, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0090 BINDING SITE, designated SEQ ID:5892, to the 
nucleotide sequence of GAM72 RNA, herein designated 



GAM RNA, also designated SEQ ID:342. 
[11571] Another function of GAM72 is therefore inhibition of 

KIAA0090 (Accession NM_015047.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0090. 

[11572] KIAA0391 (Accession NM.014672.1) is another GAM72 
target gene, herein designated TARGET GENE. KIAA0391 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0391, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0391 BINDING SITE, designated SEQ ID:19903, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11573] Another function of GAM72 is therefore inhibition of 

KIAA0391 (Accession NM_014672.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0391. 

[11574] KIAA0419 (Accession NM_014711.1) is another GAM72 
target gene, herein designated TARGET GENE. KIAA0419 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0419, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0419 BINDING SITE, designated SEQ ID:11980, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11575] Another function of GAM72 is therefore inhibition of 

KIAA0419 (Accession NM_014711.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0419. 

[11576] KIAA0447 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. KIAA0447 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by KIAA0447, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0447 
BINDING SITE, designated SEQ ID:7417, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 



[11577] Another function of GAM72 is therefore inhibition of 

KIAA0447 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0447. 

[11578] KIAA0451 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. KIAA0451 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by KIAA0451, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0451 
BINDING SITE, designated SEQ ID:3255, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11579] Another function of GAM72 is therefore inhibition of 

KIAA0451 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0451. 

[11580] KIAA0475 (Accession XM_301133.1) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA0475 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0475, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0475 BINDING SITE, designated SEQ ID:587, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11581] Another function of GAM72 is therefore inhibition of 

KIAA0475 (Accession XM_301133.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0475. 

[11582] KIAA0547 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. KIAA0547 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0547, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0547 
BINDING SITE, designated SEQ ID:1327, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11583] Another function of GAM72 is therefore inhibition of 

KIAA0547 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with KIAA0547. 

t 11 584] KIAA0565 (Accession XM.039912.4) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA0565 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0565, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0565 BINDING SITE, designated SEQ ID:16513, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11585] Another function of GAM72 is therefore inhibition of 

KIAA0565 (Accession XM.039912.4) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0565. 

[11586] KIAA0596 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. KIAA0596 BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by KIAA0596, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0596 



BINDING SITE, designated SEQ ID:19199, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11587] Another function of GAM72 is therefore inhibition of 

KIAA0596 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0596. 

[11588] KIAA0628 (Accession NM.014789.1) is another GAM72 
target gene, herein designated TARGET GENE. KIAA0628 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0628, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0628 BINDING SITE, designated SEQ ID:8071, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11589] Another function of GAM72 is therefore inhibition of 

KIAA0628 (Accession NM_014789.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0628. 

[11590] KIAA0694 (Accession XM_051970.3) is another GAM 72 



target gene, herein designated TARGET GENE. KIAA0694 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0694, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0694 BINDING SITE, designated SEQ ID: 13722, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11591] Another function of GAM72 is therefore inhibition of 

KIAA0694 (Accession XM_051970.3) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0694. 

[11592] KIAA0831 (Accession NM.014924.1) is another GAM72 
target gene, herein designated TARGET GENE. KIAA0831 
BINDING SITE1 and KIAA0831 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA0831, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA0831 BINDING SITE1 and 
KIAA0831 BINDING SITE2, designated SEQ ID: 19089 and 



SEQ ID:6562 respectively, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11593] Another function of GAM72 is therefore inhibition of 

KIAA0831 (Accession NM.014924.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0831. 

t 11 594] KIAA0884 (Accession XM.046660.4) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA0884 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0884, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0884 BINDING SITE, designated SEQ ID:7518, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11595] Another function of GAM72 is therefore inhibition of 

KIAA0884 (Accession XM_046660.4) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0884. 



t 11 596] KIAA0889 (Accession NM.152257.1) is another GAM72 
target gene, herein designated TARGET GENE. KIAA0889 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA0889, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0889 BINDING SITE, designated 
SEQ ID: 17820, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[11597] Another function of GAM72 is therefore inhibition of 

KIAA0889 (Accession NM.152257.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0889. 

t 11 598] KIAA0953 (Accession XM.039733.2) is another GAM72 
target gene, herein designated TARGET GENE. KIAA0953 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0953, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0953 BINDING SITE, designated SEQ ID:7972, to the 



nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11599] Another function of GAM72 is therefore inhibition of 

KIAA0953 (Accession XM.039733.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0953. 

[11600] KIAA0981 (Accession XM.028867.2) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA0981 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0981, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0981 BINDING SITE, designated SEQ ID:18398, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11601] Another function of GAM72 is therefore inhibition of 

KIAA0981 (Accession XM_028867.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0981. 

t 11 602] KIAA1001 (Accession NM_014960.1) is another GAM72 



target gene, herein designated TARGET GENE. KIAA1001 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1001, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1001 BINDING SITE, designated SEQ ID:3031, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11603] Another function of GAM72 is therefore inhibition of 

KIAA1001 (Accession NM.014960.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1001. 

[11604] KIAA1086 (Accession XM_047610.1) is another GAM72 
target gene, herein designated TARGET GENE. KIAA1086 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1086, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1086 BINDING SITE, designated SEQ ID: 10445, to the 
nucleotide sequence of GAM72 RNA, herein designated 



GAM RNA, also designated SEQ ID:342. 
[11605] Another function of GAM72 is therefore inhibition of 

KIAA1086 (Accession XM_047610.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1086. 

[11606] KIAA1143 (Accession XM.044014.3) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA1143 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1143, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1143 BINDING SITE, designated SEQ ID:3668, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11607] Another function of GAM72 is therefore inhibition of 

KIAA1143 (Accession XM_044014.3) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1143. 

[11608] KIAA1164 (Accession XM_045358.2) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA1164 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1164, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1164 BINDING SITE, designated SEQ ID:16893, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11609] Another function of GAM72 is therefore inhibition of 

KIAA1164 (Accession XM_045358.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1164. 

[11610] KIAA1202 (Accession XM_050478.2) is another GAM72 
target gene, herein designated TARGET GENE. KIAA1202 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1202, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1202 BINDING SITE, designated SEQ ID:1103, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 



[11611] Another function ofGAM72 is therefore inhibition of 

KIAA1202 (Accession XM_050478.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1202. 

[11612] KIAA1204 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. KIAA1204 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA1204, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1204 
BINDING SITE, designated SEQ ID:19727, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11613] Another function of GAM72 is therefore inhibition of 

KIAA1204 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1204. 

[11614] KIAA1253 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. KIAA1253 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA1253, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1253 
BINDING SITE, designated SEQ ID:16508, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11615] Another function of GAM72 is therefore inhibition of 

KIAA1253 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1253. 

t 11616 ] KIAA1257 (Accession XM.031577.3) is another GAM72 
target gene, herein designated TARGET GENE. KIAA1257 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1257, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1257 BINDING SITE, designated SEQ ID:8495, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11617] Another function of GAM72 is therefore inhibition of 

KIAA1257 (Accession XM.031577.3) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
KIAA1257. 

[ 11 618] KIAA1276 (Accession XM_039169.1) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA1276 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1276, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1276 BINDING SITE, designated SEQ ID:13081, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11619] Another function of GAM72 is therefore inhibition of 

KIAA1276 (Accession XM.039169.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1276. 

t 11 620] KIAA1348 (Accession XM.043826.5) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA1348 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1348, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA1348 BINDING SITE, designated SEQ ID:8164, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11621] Another function of GAM72 is therefore inhibition of 

KIAA1348 (Accession XM_043826.5) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1348. 

t 11 622] KIAA1423 (Accession XM_029703.1) is another GAM72 
target gene, herein designated TARGET GENE. KIAA1423 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1423, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1423 BINDING SITE, designated SEQ ID:2123, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11623] Another function of GAM72 is therefore inhibition of 

KIAA1423 (Accession XM_029703.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



KIAA1423. 

t 11 624] KIAA1456 (Accession XM.040100.4) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA1456 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1456, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1456 BINDING SITE, designated SEQ ID:767, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11625] Another function of GAM72 is therefore inhibition of 

KIAA1456 (Accession XM_040100.4) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1456. 

t 11 626] KIAA1486 (Accession XM.041126.5) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA1486 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1486, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



KIAA1486 BINDING SITE, designated SEQ ID:1131, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11627] Another function of GAM72 is therefore inhibition of 

KIAA1486 (Accession XM_041126.5) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1486. 

[11628] KIAA1508 (Accession XM.290952.1) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA1508 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1508, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1508 BINDING SITE, designated SEQ ID:6930, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11629] Another function of GAM72 is therefore inhibition of 

KIAA1508 (Accession XM_290952.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1508. 



t 11 630] KIAA1614 (Accession XM_046531.1) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA1614 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1614, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1614 BINDING SITE, designated SEQ ID: 18444, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11631] Another function of GAM72 is therefore inhibition of 

KIAA1614 (Accession XM.046531.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1614. 

t 11 632] KIAA1641 (Accession XM.087167.3) is another GAM72 
target gene, herein designated TARGET GENE. KIAA1641 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA1641, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1641 BINDING SITE, designated 



SEQ ID: 1772, to the nucleotide sequence of GAM 72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 
[11633] Another function of GAM72 is therefore inhibition of 

KIAA1641 (Accession XM.087167.3) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1641. 

[11634] KIAA1649 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. KIAA1649 BINDING 
SITE1 and KIAA1649 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
KIAA1649, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1649 BINDING SITE1 and 
KIAA1649 BINDING SITE2, designated SEQ ID:6163 and 
SEQ ID: 12470 respectively, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11635] Another function of GAM72 is therefore inhibition of 

KIAA1649 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1649. 



t 11 636] KIAA1715 (Accession XM.042834.2) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA1715 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1715, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1715 BINDING SITE, designated SEQ ID:11201, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11637] Another function of GAM72 is therefore inhibition of 

KIAA1715 (Accession XM.042834.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1715. 

t 11 638] KIAA1727 (Accession XM.034262.6) is another GAM72 
target gene, herein designated TARGET GENE. KIAA1727 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1727, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1727 BINDING SITE, designated SEQ ID:17480, to the 



nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11639] Another function of GAM72 is therefore inhibition of 

KIAA1727 (Accession XM.034262.6) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1727. 

[11640] KIAA1821 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. KIAA1821 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA1821, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1821 
BINDING SITE, designated SEQ ID:13832, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11641] Another function of GAM72 is therefore inhibition of 

KIAA1821 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1821. 

t 11 642] KIAA1829 (Accession XM.030378.2) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA1829 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1829, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1829 BINDING SITE, designated SEQ ID: 1448, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11643] Another function of GAM72 is therefore inhibition of 

KIAA1829 (Accession XM.030378.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1829. 

[11644] KIAA1841 (Accession XM.087056.4) is another GAM72 
target gene, herein designated TARGET GENE. KIAA1841 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1841, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1841 BINDING SITE, designated SEQ ID:17999, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 



[11645] Another function of GAM72 is therefore inhibition of 

KIAA1841 (Accession XM.087056.4) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1841. 

[11646] KIAA1871 (Accession XM.290737.1) is another GAM 72 
target gene, herein designated TARGET GENE. KIAA1871 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1871, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1871 BINDING SITE, designated SEQ ID:3023, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11647] Another function of GAM72 is therefore inhibition of 

KIAA1871 (Accession XM_290737.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1871. 

[11648] KIAA1872 (Accession NM_033064.1) is another GAM72 
target gene, herein designated TARGET GENE. KIAA1872 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA1872, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1872 BINDING SITE, designated SEQ ID: 19477, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11649] Another function of GAM72 is therefore inhibition of 

KIAA1872 (Accession NM_033064.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1872. 

[11650] KIAA1948 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. KIAA1948 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by KIAA1948, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1948 
BINDING SITE, designated SEQ ID:10715, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11651] Another function of GAM72 is therefore inhibition of 



KIAA1948 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1948. 

[11652] Kinesin family member lb (KIF1B, Accession 

NM_015074.1) is another GAM 72 target gene, herein des- 
ignated TARGET GENE. KIF1B BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIF1B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIF1B BINDING SITE, designated 
SEQ ID: 17155, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[1 1653] Another function of GAM72 is therefore inhibition of Ki- 
nesin family member lb (KIF1B, Accession NM_015074.1), 
a gene which motor for anterograde transport of mito- 
chondria, has a microtubule plus end- directed motility, 
and therefore is associated with Charcot- marie- tooth 
disease, neuronal type, a. Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of Charcot- 
marie- tooth disease, neuronal type, a, and of other dis- 
eases and clinical conditions associated with KIF1B. 

[11654] The function of KIF1B has been established by previous 



studies. Nangaku et al. (1994) cloned a member of the 
mouse kinesin superfamily, Kiflb, which encodes an N- 
terminal- type motor protein. Kiflb was expressed in all 
tissues tested. In situ hybridization revealed that Kiflb is 
expressed abundantly in differentiated nerve cells. The 
authors found that Kiflb works as a monomer, having a 
microtubule plus- end- directed motility. Rotary shadow- 
ing electron microscopy revealed mostly single globular 
structures. Immunocytochemically, Kiflb was colocalized 
with mitochondria in vivo. A subcellular fractionation 
study showed that Kiflb is concentrated in the mitochon- 
drial fraction, and purified Kiflb could transport mito- 
chondria along microtubules in vitro. These data sug- 
gested that Kiflb works as a monomeric motor for an- 
terograde transport of mitochondria. Zhao et al. (2001) 
identified an isoform of mouse Kiflb, which they called 
Kiflb- beta, that is distinct from Kiflb- alpha (Nangaku et 
al., 1994) in its cargo- binding domain. Yang et al. (2001) 
identified the KIF1B gene in a homozygously deleted re- 
gion of chromosome lp36.2 in a neuroblastoma cell line. 
They reported results suggesting that the gene is not a 
candidate for tumor suppressor gene of neuroblastoma. 
Northern blot analysis demonstrated that human KIF1B 



has at least 2 isoforms. The long isoform (KIF1B- beta) 
was expressed in a wide variety of tissues, while the short 
isoform (KIF1B- alpha) was detected only in adult testis. 

[11655] 

[11656] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11657] Yang, H. W.; Chen, Y. Z.; Takita, J.; Soeda, E.; Piao, H. Y.; 

Hayashi, Y. : Genomic structure and mutational analysis of 
the human KIF1B gene which is homozygously deleted in 
neuroblastoma at chromosome lp36.2. Oncogene 20: 
5075- 5083, 2001. ; and 

[11658] Nangaku, M.; Sato- Yoshitake, R.; Okada, Y.; Noda, Y.; 

Takemura, R.; Yamazaki, H.; Hirokawa, N. : KIF1B, a novel 
microtubule plus end- directed monomeric motor protein 
for transport of mi. 

[11659] Further studies establishing the function and utilities of 

KIF1B are found in John Hopkins OMIM database record ID 
605995, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Kinesin family mem- 
ber 3b (KIF3B, Accession NM_004798.1) is another GAM 72 
target gene, herein designated TARGET GENE. KIF3B BIND- 
ING SITE is a target binding site found in the 3 X untrans- 



lated region of mRNA encoded by KIF3B, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIF3B BIND- 
ING SITE, designated SEQ ID:406, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 
[1 1660] Another function of GAM72 is therefore inhibition of Ki- 
nesin family member 3b (KIF3B, Accession NM_004798.1), 
a gene which is a microtubule- based anterograde 
translocator for membranous organelles. Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KIF3B. 

[11661] The function of KIF3B has been established by previous 
studies. In eukaryotic cells, proteins and lipids are sorted 
and transported to their correct destinations at distinct 
velocities by each organelle or protein complex. Kinesin 
superfamily proteins are a molecular motor superfamily 
involved in these processes, conveying their own cargoes 
along microtubules. Nagase et al. (1997) cloned the KIF3B 
gene, which they referred to as KIAA0359, the human ho- 
molog of the mouse kinase superfamily 3B gene 



(Yamazaki et al., 1995). The human KIF3B gene encodes a 
747- amino acid protein that shares 98% identity with the 
mouse Kif3b protein. RT- PCR analysis revealed that the 
KIF3B gene was ubiquitously expressed in all human tis- 
sues tested. By analysis of radiation hybrid panels, Nagase 
et al. (1997) mapped the KIF3B gene to chromosome 20 
[11662] Animal model experiments lend further support to the 

function of KIF3B. By gene targeting, Nonaka et al. (1998) 
disrupted the murine Kif3b gene. The null mutants did not 
survive beyond midgestation, exhibiting growth retarda- 
tion, pericardial sac ballooning, and neural tube disorga- 
nization. Prominently, the left- right asymmetry was ran- 
domized in the heart loop and the direction of embryonic 
turning. Lefty- 2 (OMIM Ref. No. 603037) expression was 
either bilateral or absent. Furthermore, the node lacked 
monocilia while the basal bodies were present. Immuno- 
cytochemistry revealed Kif3b localization in wildtype nodal 
cilia. Video microscopy showed that these cilia were 
motile and generated a leftward flow. These data sug- 
gested that KIF3B is essential for the left- right determi- 
nation through intraciliary transportation of materials for 
ciliogenesis of motile primary cilia that could produce a 
gradient of putative morphogen along the left- right axis 



in the node 

[11663] it is appreciated that the abovementioned animal model 
for KIF3B is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[11664] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[11665] Nagase, T.; Ishikawa, K.; Nakajima, D.; Ohira, M.; Seki, N.; 
Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; Ohara, 
O. : Prediction of the coding sequences of unidentified 
human genes. VII. The complete sequences of 100 new 
cDNA clones from brain which can code for large proteins 
in vitro. DNA Res. 4: 141- 150, 1997. ; and 

[11666] Nonaka, S.; Tanaka, Y.; Okada, Y.; Takeda, S.; Harada, A.; 
Kanai, Y.; Kido, M.; Hirokawa, N. : Randomization of left- 
right asymmetry due to loss of nodal cilia generating left- 
ward flow. 

[11667] Further studies establishing the function and utilities of 

KIF3B are found in John Hopkins OMIM database record ID 
603754, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Kelch-like 6 
(drosophila) (KLHL6, Accession NM.130446.1) is another 



GAM72 target gene, herein designated TARGET GENE. 
KLHL6 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by KLHL6, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of KLHL6 BINDING SITE, designated SEQ ID:7713, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11668] Another function of GAM72 is therefore inhibition of 
Kelch-like 6 (drosophila) (KLHL6, Accession 
NM.130446.1) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KLHL6. 

[11669] KR18 (Accession NM.033288.1) is another GAM72 target 
gene, herein designated TARGET GENE. KR18 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by KR18, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KR18 BIND- 
ING SITE, designated SEQ ID:11484, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 



designated SEQ ID:342. 

[11670] Another function of GAM72 is therefore inhibition of KR18 
(Accession NM_033288.1) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KR18. 

[11671] LOC113523 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC113523 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC113523, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC113523 BINDING SITE, designated SEQ ID:11541, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11672] Another function of GAM72 is therefore inhibition of 

LOC113523 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC113523. 

[11673] LOC115129 (Accession XM_055292.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC115129 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 15 129, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC115129 BINDING SITE, designated SEQ ID:16505, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11674] Another function of GAM72 is therefore inhibition of 

LOC115129 (Accession XM.055292.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC115129. 

[11675] LOC115196 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC115196 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOCI 15 196, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC115196 BINDING SITE, designated SEQ ID:16754, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11676] Another function of GAM72 is therefore inhibition of 

LOC115196 (Accession ) . Accordingly, utilities of GAM72 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC115196. 

[11677] LOC115273 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC115273 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOCI 15273, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC115273 BINDING SITE, designated SEQ ID:8356, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11678] Another function of GAM72 is therefore inhibition of 

LOC115273 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC115273. 

[11679] LOC115757 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC115757 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOCI 15757, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC115757 BINDING SITE, designated SEQ ID:3024, to the 
nucleotide sequence of CAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11680] Another function of GAM72 is therefore inhibition of 

LOC115757 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC115757. 

[11681] LOC115861 (Accession NM.138454.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC115861 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 15861, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC115861 BINDING SITE, designated SEQ ID:8383, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11682] Another function of GAM72 is therefore inhibition of 

LOC115861 (Accession NM_138454.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC115861. 

[11683] LOC116143 (Accession NM_138458.1) is another GAM72 



target gene, herein designated TARGET GENE. LOC116143 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 16143, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC116143 BINDING SITE, designated SEQ ID:8282, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11684] Another function of GAM72 is therefore inhibition of 

LOC116143 (Accession NM.138458.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC116143. 

[11685] LOC116236 (Accession XM_057674.5) is another GAM 72 
target gene, herein designated TARGET GENE. LOC116236 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 16236, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC116236 BINDING SITE, designated SEQ ID:10907, to 
the nucleotide sequence of GAM72 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:342. 
[11686] Another function of GAM72 is therefore inhibition of 

LOC116236 (Accession XM.057674.5) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC116236. 

[11687] LOC118471 (Accession NM.145202.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC118471 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 18471, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC118471 BINDING SITE, designated SEQ ID:14292, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11688] Another function of GAM72 is therefore inhibition of 

LOC118471 (Accession NM_145202.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC118471. 

[11689] LOC122970 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC122970 BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC122970, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC122970 BINDING SITE, designated SEQ ID:17020, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11690] Another function of GAM72 is therefore inhibition of 

LOC122970 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC122970. 

[11691] LOC126282 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC126282 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC126282, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC126282 BINDING SITE, designated SEQ ID:18753, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11692] Another function of GAM72 is therefore inhibition of 



LOC126282 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC126282. 

[11693] LOC126432 (Accession XM.059046.7) is another GAM 72 
target gene, herein designated TARGET GENE. LOC126432 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC126432, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC126432 BINDING SITE, designated SEQ ID:3331, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11694] Another function of GAM72 is therefore inhibition of 

LOC126432 (Accession XM_059046.7) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC126432. 

[11695] LOC127262 (Accession XM_072073.6) is another GAM 72 
target gene, herein designated TARGET GENE. LOC127262 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC127262, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC127262 BINDING SITE, designated SEQ ID:13265, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11696] Another function of GAM72 is therefore inhibition of 

LOC127262 (Accession XM.072073.6) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC127262. 

[11697] LOC127294 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC127294 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC127294, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC127294 BINDING SITE, designated SEQ ID:14191, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11698] Another function of GAM72 is therefore inhibition of 

LOC127294 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with LOC127294. 

[11699] LOC127428 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC127428 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC127428, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC127428 BINDING SITE, designated SEQ ID:14475, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11700] Another function of GAM72 is therefore inhibition of 

LOC127428 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC127428. 

[11701] LOC130535 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC130535 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC130535, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC130535 BINDING SITE, designated SEQ ID:6355, to the 



nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11702] Another function of GAM72 is therefore inhibition of 

LOC130535 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC130535. 

[11703] LOC131965 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC131965 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC131965, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC131965 BINDING SITE, designated SEQ ID:3563, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11704] Another function of GAM72 is therefore inhibition of 

LOC131965 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC131965. 

[11705] LOC132625 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC132625 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by LOC132625, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC132625 BINDING SITE, designated SEQ ID:8924, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11706] Another function of GAM72 is therefore inhibition of 

LOC132625 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC132625. 

[11707] LOC133926 (Accession XM.059674.5) is another GAM72 
target gene, herein designated TARGET GENE. LOC133926 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC133926, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC133926 BINDING SITE, designated SEQ ID:6976, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11708] Another function of GAM72 is therefore inhibition of 

LOC133926 (Accession XM_059674.5) . Accordingly, utili- 



ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC133926. 

[11709] LOC138389 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC138389 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC138389, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC138389 BINDING SITE, designated SEQ ID:11357, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11710] Another function of GAM72 is therefore inhibition of 

LOC138389 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC138389. 

t 11711 ] LOC139422 (Accession XM.066687.3) is another GAM 72 
target gene, herein designated TARGET GENE. LOC139422 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC139422, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC139422 BINDING SITE, designated SEQ ID:19244, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11712] Another function of GAM72 is therefore inhibition of 

LOC139422 (Accession XM.066687.3) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC139422. 

[11713] LOC142948 (Accession XM.096364.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC142948 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC142948, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC142948 BINDING SITE, designated SEQ ID:8177, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11714] Another function of GAM72 is therefore inhibition of 

LOC142948 (Accession XM_096364.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC142948. 

[11715] LOC144465 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC144465 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC144465, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC144465 BINDING SITE, designated SEQ ID: 16349, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11716] Another function of GAM72 is therefore inhibition of 

LOC144465 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC144465. 

[11717] LOC144524 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC144524 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC144524, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC144524 BINDING SITE, designated SEQ ID:20141, to 



the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11718] Another function of GAM72 is therefore inhibition of 

LOC144524 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC144524. 

[11719] LOC145387 (Accession XM_096791.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC145387 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145387, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145387 BINDING SITE, designated SEQ ID:11469, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11720] Another function of GAM72 is therefore inhibition of 

LOC145387 (Accession XM_096791.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145387. 

[11721] LOC145988 (Accession XM_085290.7) is another GAM 72 
target gene, herein designated TARGET GENE. LOC145988 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC145988, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145988 BINDING SITE, designated SEQ ID:7470, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11722] Another function of GAM72 is therefore inhibition of 

LOC145988 (Accession XM_085290.7) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145988. 

[11723] LOC146159 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC146159 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC146159, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC146159 BINDING SITE, designated SEQ ID:3209, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 



[11724] Another function of GAM72 is therefore inhibition of 

LOC146159 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC146159. 

[11725] LOC146540 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC146540 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC146540, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC146540 BINDING SITE, designated SEQ ID: 16974, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11726] Another function of GAM72 is therefore inhibition of 

LOC146540 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC146540. 

[11727] LOC146656 (Accession XM_085536.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC146656 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146656, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146656 BINDING SITE, designated SEQ ID:4213, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11728] Another function of GAM72 is therefore inhibition of 

LOC146656 (Accession XM_085536.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146656. 

[11729] LOC146669 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC146669 BINDING 
SITE is a target binding site found in the 3 N untranslated 
region of mRNA encoded by LOC146669, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC146669 BINDING SITE, designated SEQ ID:8777, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11730] Another function of GAM72 is therefore inhibition of 

LOC146669 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with LOC146669. 

[11731] LOC146728 (Accession XM_097074.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC146728 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146728, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146728 BINDING SITE, designated SEQ ID:3515, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11732] Another function of GAM72 is therefore inhibition of 

LOC146728 (Accession XM_097074.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146728. 

[11733] LOC146780 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC146780 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC146780, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC146780 BINDING SITE, designated SEQ ID:10771, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11734] Another function of GAM72 is therefore inhibition of 

LOC146780 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC146780. 

[11735] LOC146901 (Accession XM.097121.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC146901 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146901, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146901 BINDING SITE, designated SEQ ID:18219, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11736] Another function of GAM72 is therefore inhibition of 

LOC146901 (Accession XM.097121.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146901. 

[11737] LOC146958 (Accession XM_097142.1) is another GAM 72 



target gene, herein designated TARGET GENE. LOC146958 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146958, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146958 BINDING SITE, designated SEQ ID:8050, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11738] Another function of GAM72 is therefore inhibition of 

LOC146958 (Accession XM_097142.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146958. 

[11739] LOC146975 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC146975 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC146975, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC146975 BINDING SITE, designated SEQ ID:8141, to the 
nucleotide sequence of GAM72 RNA, herein designated 



GAM RNA, also designated SEQ ID:342. 

[11740] Another function of GAM72 is therefore inhibition of 

LOC146975 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC146975. 

[11741] LOC147080 (Accession XM.097182.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC147080 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC147080, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147080 BINDING SITE, designated SEQ ID:4511, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11742] Another function of GAM72 is therefore inhibition of 

LOC147080 (Accession XM_097182.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147080. 

[11743] LOC147669 (Accession XM_097262.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC147669 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC147669, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147669 BINDING SITE, designated SEQ ID:2584, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11744] Another function of GAM72 is therefore inhibition of 

LOC147669 (Accession XM.097262.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147669. 

[11745] LOC147727 (Accession XM.085862.6) is another GAM72 
target gene, herein designated TARGET GENE. LOC147727 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC147727, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147727 BINDING SITE, designated SEQ ID:18394, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11746] Another function of GAM72 is therefore inhibition of 



LOC147727 (Accession XM_085862.6) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147727. 

[11747] LOC148267 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC148267 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC148267, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC148267 BINDING SITE, designated SEQ ID:17321, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11748] Another function of GAM72 is therefore inhibition of 

LOC148267 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC148267. 

[11749] LOC148293 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC148293 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC148293, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC148293 BINDING SITE, designated SEQ ID:15074, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11750] Another function of GAM72 is therefore inhibition of 

LOC148293 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC148293. 

[11751] LOC148343 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC148343 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC148343, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC148343 BINDING SITE, designated SEQ ID:5999, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11752] Another function of GAM72 is therefore inhibition of 

LOC148343 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC148343. 



[11753] LOC148397 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC148397 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC148397, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC148397 BINDING SITE, designated SEQ ID:7273, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11754] Another function of GAM72 is therefore inhibition of 

LOC148397 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC148397. 

[11755] LOC148918 (Accession XM.086361.5) is another GAM 72 
target gene, herein designated TARGET GENE. LOC148918 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148918, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148918 BINDING SITE, designated SEQ ID: 18844, to 
the nucleotide sequence of GAM72 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:342. 
[11756] Another function of GAM72 is therefore inhibition of 

LOC148918 (Accession XM.086361.5) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148918. 

[11757] LOC149464 (Accession XM.097645.4) is another GAM 72 
target gene, herein designated TARGET GENE. LOC149464 
BINDING SITE is a target binding site found in the 3" un- 
translated region of mRNA encoded by LOC149464, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149464 BINDING SITE, designated SEQ ID:4860, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11758] Another function of GAM72 is therefore inhibition of 

LOC149464 (Accession XM_097645.4) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149464. 

[11759] LOC149711 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC149711 BINDING 



SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC149711, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC149711 BINDING SITE, designated SEQ ID:19797, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11760] Another function of GAM72 is therefore inhibition of 

LOC149711 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC149711. 

[11761] LOC150139 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC150139 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC150139, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC150139 BINDING SITE, designated SEQ ID:6506, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11762] Another function of GAM72 is therefore inhibition of 



LOC150139 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC150139. 

[11763] LOC150142 (Accession XM.086791.3) is another GAM 72 
target gene, herein designated TARGET GENE. LOC150142 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC150142, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150142 BINDING SITE, designated SEQ ID:9701, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11764] Another function of GAM72 is therefore inhibition of 

LOC150142 (Accession XM.086791.3) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150142. 

[11765] LOC150225 (Accession XM_097870.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC150225 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150225, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150225 BINDING SITE, designated SEQ ID:16037, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11766] Another function of GAM72 is therefore inhibition of 

LOC150225 (Accession XM_097870.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150225. 

[11767] LOC150245 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC150245 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC150245, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC150245 BINDING SITE, designated SEQ ID:7735, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11768] Another function of GAM72 is therefore inhibition of 

LOC150245 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with LOC150245. 

[11769] LOC150299 (Accession XM.097869.2) is another GAM 72 
target gene, herein designated TARGET GENE. LOC150299 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150299, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150299 BINDING SITE, designated SEQ ID:20103, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11770] Another function of GAM72 is therefore inhibition of 

LOC150299 (Accession XM_097869.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150299. 

[11771] LOC150630 (Accession XM.097931.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC150630 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC150630, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC150630 BINDING SITE, designated SEQ ID:7681, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11772] Another function of GAM72 is therefore inhibition of 

LOC150630 (Accession XM.097931.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150630. 

[11773] LOC150960 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC150960 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC150960, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC150960 BINDING SITE, designated SEQ ID:7643, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11774] Another function of GAM72 is therefore inhibition of 

LOC150960 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC150960. 

[11775] LOC150998 (Accession ) is another GAM72 target gene, 



herein designated TARGET GENE. LOC150998 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC150998, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC150998 BINDING SITE, designated SEQ ID:14192, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11776] Another function of GAM72 is therefore inhibition of 

LOC150998 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC150998. 

[11777] LOC151248 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC151248 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC151248, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC151248 BINDING SITE, designated SEQ ID:3564, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 



[11778] Another function of GAM72 is therefore inhibition of 

LOC151248 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC151248. 

[11779] LOC151429 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC151429 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC151429, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC151429 BINDING SITE, designated SEQ ID:17658, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11780] Another function of GAM72 is therefore inhibition of 

LOC151429 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC151429. 

[11781] LOC151438 (Accession XM_098060.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC151438 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC151438, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151438 BINDING SITE, designated SEQ ID:729, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11782] Another function of GAM72 is therefore inhibition of 

LOC151438 (Accession XM_098060.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151438. 

[11783] LOC152002 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC152002 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC152002, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC152002 BINDING SITE, designated SEQ ID:5871, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11784] Another function of GAM72 is therefore inhibition of 

LOC152002 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with LOC152002. 

[11785] LOC152106 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC152106 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC152106, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC152106 BINDING SITE, designated SEQ ID:14066, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11786] Another function of GAM72 is therefore inhibition of 

LOC152106 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC152106. 

[11787] LOC152283 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC152283 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC152283, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC152283 BINDING SITE, designated SEQ ID:18445, to 



the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11788] Another function of GAM72 is therefore inhibition of 

LOC152283 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC152283. 

[11789] LOC152441 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC152441 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC152441, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC152441 BINDING SITE, designated SEQ ID:10381, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11790] Another function of GAM72 is therefore inhibition of 

LOC152441 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC152441. 

[11791] LOC152445 (Accession XM_098231.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC152445 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC152445, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152445 BINDING SITE, designated SEQ ID:733, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11792] Another function of GAM72 is therefore inhibition of 

LOC152445 (Accession XM.098231.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152445. 

[11793] LOC152453 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC152453 BINDING 
SITE1 and LOC152453 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
LOC152453, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LOC152453 BINDING SITE1 and 
LOC152453 BINDING SITE2, designated SEQ ID:6507 and 
SEQ ID:7673 respectively, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 



SEQID:342. 

[11794] Another function of GAM72 is therefore inhibition of 

LOC152453 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC152453. 

[11795] LOC152627 (Accession XM_087495.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC152627 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC152627, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152627 BINDING SITE, designated SEQ ID:16737, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11796] Another function of GAM72 is therefore inhibition of 

LOC152627 (Accession XM_087495.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152627. 

[11797] LOC152804 (Accession XM_098266.5) is another GAM 72 
target gene, herein designated TARGET GENE. LOC152804 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC152804, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152804 BINDING SITE, designated SEQ ID:11713, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11798] Another function of GAM72 is therefore inhibition of 

LOC152804 (Accession XM.098266.5) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152804. 

[11799] LOC153077 (Accession XM.098307.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC153077 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC153077, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153077 BINDING SITE, designated SEQ ID:4690, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11800] Another function of GAM72 is therefore inhibition of 



LOC153077 (Accession XM_098307.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153077. 

[11801] LOC153561 (Accession XM.087708.6) is another GAM 72 
target gene, herein designated TARGET GENE. LOC153561 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC153561, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153561 BINDING SITE, designated SEQ ID:8086, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11802] Another function of GAM72 is therefore inhibition of 

LOC153561 (Accession XM.087708.6) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153561. 

[11803] LOC153642 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC153642 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC153642, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC153642 BINDING SITE, designated SEQ ID:1185, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11804] Another function of GAM72 is therefore inhibition of 

LOC153642 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC153642. 

[11805] LOC153684 (Accession XM.098412.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC153684 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC153684, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153684 BINDING SITE, designated SEQ ID:6747, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11806] Another function of GAM72 is therefore inhibition of 

LOC153684 (Accession XM_098412.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC153684. 

[11807] LOC153727 (Accession XM_098422.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC153727 
BINDING SITE1 and LOC153727 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC153727, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC153727 BINDING SITE1 
and LOC153727 BINDING SITE2, designated SEQ ID:18363 
and SEQ ID:5 172 respectively, to the nucleotide sequence 
of GAM72 RNA, herein designated GAM RNA, also desig- 
nated SEQID:342. 

[11808] Another function of GAM72 is therefore inhibition of 

LOC153727 (Accession XM_098422.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153727. 

[11809] LOC153733 (Accession ) is another GAM 72 target gene, 
herein designated TARGET GENE. LOC153733 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC153733, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC153733 BINDING SITE, designated SEQ ID:5167, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11810] Another function of GAM72 is therefore inhibition of 

LOC153733 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC153733. 

[11811] LOC154089 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC154089 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC154089, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC154089 BINDING SITE, designated SEQ ID:8087, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11812] Another function of GAM72 is therefore inhibition of 

LOC154089 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with LOC154089. 

[11813] LOC154092 (Accession XM_098466.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC154092 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC154092, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154092 BINDING SITE, designated SEQ ID:8225, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11814] Another function of GAM72 is therefore inhibition of 

LOC154092 (Accession XM_098466.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154092. 

[11815] LOC154403 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC154403 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC154403, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC154403 BINDING SITE, designated SEQ ID:7519, to the 
nucleotide sequence of CAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11816] Another function of GAM72 is therefore inhibition of 

LOC154403 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC154403. 

[11817] LOC154739 (Accession XM_098602.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC154739 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC154739, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154739 BINDING SITE, designated SEQ ID:9325, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11818] Another function of GAM72 is therefore inhibition of 

LOC154739 (Accession XM_098602.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154739. 

[11819] LOC154992 (Accession ) is another GAM72 target gene, 



herein designated TARGET GENE. LOC154992 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC154992, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC154992 BINDING SITE, designated SEQ ID:16364, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11820] Another function of GAM72 is therefore inhibition of 

LOC154992 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC154992. 

[11821] LOC155376 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC155376 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC155376, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC155376 BINDING SITE, designated SEQ ID:17561, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 



[11822] Another function of GAM72 is therefore inhibition of 

LOC155376 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC155376. 

[11823] LOC155438 (Accession XM.098722.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC155438 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC155438, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155438 BINDING SITE, designated SEQ ID:5623, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11824] Another function of GAM72 is therefore inhibition of 

LOC155438 (Accession XM_098722.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC155438. 

[11825] LOC157247 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC157247 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC157247, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC157247 BINDING SITE, designated SEQ ID:5887, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11826] Another function of GAM72 is therefore inhibition of 

LOC157247 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC157247. 

[11827] LOC157562 (Accession XM.098779.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC157562 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC157562, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157562 BINDING SITE, designated SEQ ID:12425, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11828] Another function of GAM72 is therefore inhibition of 

LOC157562 (Accession XM_098779.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC157562. 

[11829] LOC158160 (Accession XM_054490.2) is another GAM 72 
target gene, herein designated TARGET GENE. LOC158160 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC158160, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158160 BINDING SITE, designated SEQ ID:10160, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11830] Another function of GAM72 is therefore inhibition of 

LOC158160 (Accession XM.054490.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158160. 

[11831] LOC158235 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC158235 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC158235, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of 
LOC158235 BINDING SITE, designated SEQ ID:13710, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11832] Another function of GAM72 is therefore inhibition of 

LOC158235 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC158235. 

[11833] LOC158288 (Accession XM.098912.2) is another GAM 72 
target gene, herein designated TARGET GENE. LOC158288 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by LOC158288, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158288 BINDING SITE, designated SEQ ID:15611, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11834] Another function of GAM72 is therefore inhibition of 

LOC158288 (Accession XM.098912.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158288. 



[11835] LOC158382 (Accession XM.098931.4) is another GAM 72 
target gene, herein designated TARGET GENE. LOC158382 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC158382, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158382 BINDING SITE, designated SEQ ID:427, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11836] Another function of GAM72 is therefore inhibition of 

LOC158382 (Accession XM.098931.4) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158382. 

[11837] LOC158434 (Accession XM.098939.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC158434 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158434, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158434 BINDING SITE, designated SEQ ID:5974, to 



the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11838] Another function of GAM72 is therefore inhibition of 

LOC158434 (Accession XM.098939.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158434. 

[11839] LOC158677 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC158677 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC158677, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC158677 BINDING SITE, designated SEQ ID:9473, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11840] Another function of GAM72 is therefore inhibition of 

LOC158677 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC158677. 

[11841] LOC158863 (Accession XM.098999.2) is another GAM 72 
target gene, herein designated TARGET GENE. LOC158863 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158863, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158863 BINDING SITE, designated SEQ ID:4611, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11842] Another function of GAM72 is therefore inhibition of 

LOC158863 (Accession XM.098999.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158863. 

[11843] LOC158987 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC158987 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC158987, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC158987 BINDING SITE, designated SEQ ID:10126, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 



[11844] Another function of GAM72 is therefore inhibition of 

LOC158987 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC158987. 

[11845] LOC159053 (Accession XM_099021.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC159053 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC159053, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC159053 BINDING SITE, designated SEQ ID:14881, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11846] Another function of GAM72 is therefore inhibition of 

LOC159053 (Accession XM_099021.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC159053. 

[11847] LOC159116 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC159116 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC159116, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC159116 BINDING SITE, designated SEQ ID:16091, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11848] Another function of GAM72 is therefore inhibition of 

LOC159116 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC159116. 

[11849] LOC160646 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC160646 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC160646, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC160646 BINDING SITE, designated SEQ ID:15754, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11850] Another function of GAM72 is therefore inhibition of 

LOC160646 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with LOC160646. 

[11851] LOC166219 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC166219 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC166219, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC166219 BINDING SITE, designated SEQ ID:9359, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11852] Another function of GAM72 is therefore inhibition of 

LOC166219 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC166219. 

[11853] LOC196027 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC196027 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC196027, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC196027 BINDING SITE, designated SEQ ID:13986, to 



the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11854] Another function of GAM72 is therefore inhibition of 

LOC196027 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC196027. 

[11855] LOC196761 (Accession XM_116865.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC196761 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC196761, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196761 BINDING SITE, designated SEQ ID:17150, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11856] Another function of GAM72 is therefore inhibition of 

LOC196761 (Accession XM_116865.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196761. 

[11857] LOC197196 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC197196 BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC197196, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC197196 BINDING SITE, designated SEQ ID:8418, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11858] Another function of GAM72 is therefore inhibition of 

LOC197196 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC197196. 

[11859] LOC197319 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC197319 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC197319, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC197319 BINDING SITE, designated SEQ ID:19926, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11860] Another function of GAM72 is therefore inhibition of 



LOC197319 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC197319. 

[11861] LOC197335 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC197335 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC197335, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC197335 BINDING SITE, designated SEQ ID:12694, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11862] Another function of GAM72 is therefore inhibition of 

LOC197335 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC197335. 

[11863] LOC197408 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC197408 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC197408, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of 
LOC197408 BINDING SITE, designated SEQ ID:13833, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11864] Another function of GAM72 is therefore inhibition of 

LOC197408 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC197408. 

[11865] LOC200014 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC200014 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC200014, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC200014 BINDING SITE, designated SEQ ID:19993, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11866] Another function of GAM72 is therefore inhibition of 

LOC200014 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC200014. 

[11867] LOC200282 (Accession ) is another GAM72 target gene, 



herein designated TARGET GENE. LOC200282 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC200282, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC200282 BINDING SITE, designated SEQ ID:13981, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11868] Another function of GAM72 is therefore inhibition of 

LOC200282 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC200282. 

[11869] LOC200731 (Accession XM_117268.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC200731 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200731, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200731 BINDING SITE, designated SEQ ID: 10206, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 



[11870] Another function of GAM72 is therefore inhibition of 

LOC200731 (Accession XM_117268.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200731. 

[11871] LOC200803 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC200803 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC200803, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC200803 BINDING SITE, designated SEQ ID:7883, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11872] Another function of GAM72 is therefore inhibition of 

LOC200803 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC200803. 

[11873] LOC201868 (Accession XM.114393.2) is another GAM 72 
target gene, herein designated TARGET GENE. LOC201868 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC201868, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201868 BINDING SITE, designated SEQ ID:6971, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11874] Another function of GAM72 is therefore inhibition of 

LOC201868 (Accession XM.114393.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201868. 

[11875] LOC201931 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC201931 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC201931, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC201931 BINDING SITE, designated SEQ ID:19292, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11876] Another function of GAM72 is therefore inhibition of 

LOC201931 (Accession ) . Accordingly, utilities of GAM72 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC201931. 

[11877] LOC202134 (Accession XM.117365.5) is another GAM 72 
target gene, herein designated TARGET GENE. LOC202134 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC202134, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC202134 BINDING SITE, designated SEQ ID:8165, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11878] Another function of GAM72 is therefore inhibition of 

LOC202134 (Accession XM.117365.5) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC202134. 

[11879] LOC202781 (Accession XM_117455.3) is another GAM 72 
target gene, herein designated TARGET GENE. LOC202781 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC202781, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC202781 BINDING SITE, designated SEQ ID:15090, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11880] Another function of GAM72 is therefore inhibition of 

LOC202781 (Accession XM.117455.3) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC202781. 

[11881] LOC203350 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC203350 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC203350, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC203350 BINDING SITE, designated SEQ ID:12836, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11882] Another function of GAM72 is therefore inhibition of 

LOC203350 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC203350. 



[11883] LOC203378 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC203378 BINDING 
SITE1 and LOC203378 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
LOC203378, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LOC203378 BINDING SITE1 and 
LOC203378 BINDING SITE2, designated SEQ ID:19699 and 
SEQ ID:8136 respectively, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11884] Another function of GAM72 is therefore inhibition of 

LOC203378 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC203378. 

[11885] LOC203397 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC203397 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC203397, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC203397 BINDING SITE, designated SEQ ID:2611, to the 
nucleotide sequence of CAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11886] Another function of GAM72 is therefore inhibition of 

LOC203397 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC203397. 

[11887] LOC219649 (Accession XM_167562.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC2 19649 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19649, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19649 BINDING SITE, designated SEQ ID: 17944, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11888] Another function of GAM72 is therefore inhibition of 

LOC219649 (Accession XM_167562.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC2 19649. 

[11889] LOC220370 (Accession ) is another GAM72 target gene, 



herein designated TARGET GENE. LOC220370 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC220370, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC220370 BINDING SITE, designated SEQ ID:10212, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11890] Another function of GAM72 is therefore inhibition of 

LOC220370 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC220370. 

[11891] LOC220662 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC220662 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC220662, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC220662 BINDING SITE, designated SEQ ID: 14876, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 



[11892] Another function of GAM72 is therefore inhibition of 

LOC220662 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC220662. 

[11893] LOC221069 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC221069 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC221069, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC221069 BINDING SITE, designated SEQ ID:877, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11894] Another function of GAM72 is therefore inhibition of 

LOC221069 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC221069. 

[11895] LOC221271 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC221271 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC221271, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC221271 BINDING SITE, designated SEQ ID:18966, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11896] Another function of GAM72 is therefore inhibition of 

LOC221271 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC221271. 

[11897] LOC221641 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC221641 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC221641, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC221641 BINDING SITE, designated SEQ ID:4135, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11898] Another function of GAM72 is therefore inhibition of 

LOC221641 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC221641. 



[11899] LOC221943 (Accession XM.168343.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC221943 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221943, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221943 BINDING SITE, designated SEQ ID: 17821, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11900] Another function of GAM72 is therefore inhibition of 

LOC221943 (Accession XM_168343.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221943. 

[11901] LOC221946 (Accession XM.168340.2) is another GAM 72 
target gene, herein designated TARGET GENE. LOC221946 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221946, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221946 BINDING SITE, designated SEQ ID: 18979, to 



the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11902] Another function of GAM72 is therefore inhibition of 

LOC221946 (Accession XM.168340.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221946. 

[11903] LOC222060 (Accession XM.168427.2) is another GAM 72 
target gene, herein designated TARGET GENE. LOC222060 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC222060, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222060 BINDING SITE, designated SEQ ID:8977, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11904] Another function of GAM72 is therefore inhibition of 

LOC222060 (Accession XM.168427.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222060. 

[11905] LOC222066 (Accession ) is another GAM72 target gene, 



herein designated TARGET GENE. LOC222066 BINDING 
SITE1 and LOC222066 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
LOC222066, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LOC222066 BINDING SITE1 and 
LOC222066 BINDING SITE2, designated SEQ ID:14380 and 
SEQ ID: 11966 respectively, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[11906] Another function of GAM72 is therefore inhibition of 

LOC222066 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC222066. 

[11907] LOC222160 (Accession XM_168431.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC222160 
BINDING SITE1 and LOC222160 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC222160, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC222160 BINDING SITE1 



and LOC222160 BINDING SITE2, designated SEQ ID:6925 
and SEQ ID:4691 respectively, to the nucleotide sequence 
of GAM72 RNA, herein designated GAM RNA, also desig- 
nated SEQID:342. 
[11908] Another function of GAM72 is therefore inhibition of 

LOC222160 (Accession XM.168431.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222160. 

[11909] LOC222237 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC222237 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC222237, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC222237 BINDING SITE, designated SEQ ID:10341, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11910] Another function of GAM72 is therefore inhibition of 

LOC222237 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC222237. 



[11911] LOC222256 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC222256 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC222256, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC222256 BINDING SITE, designated SEQ ID:15689, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11912] Another function of GAM72 is therefore inhibition of 

LOC222256 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC222256. 

[11913] LOC253840 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC253840 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC253840, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC253840 BINDING SITE, designated SEQ ID:10077, to 
the nucleotide sequence of GAM72 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:342. 

[11914] Another function of GAM72 is therefore inhibition of 

LOC253840 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC253840. 

[11915] LOC254045 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC254045 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC2 54045, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC254045 BINDING SITE, designated SEQ ID:7566, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11916] Another function of GAM72 is therefore inhibition of 

LOC254045 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC254045. 

[11917] LOC254100 (Accession XM.172851.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC254100 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC254100, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254100 BINDING SITE, designated SEQ ID:1555, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11918] Another function of GAM72 is therefore inhibition of 

LOC254100 (Accession XM.172851.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC254100. 

[11919] LOC255031 (Accession XM.173187.2) is another GAM72 
target gene, herein designated TARGET GENE. LOC255031 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC255031, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255031 BINDING SITE, designated SEQ ID:4612, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11920] Another function of GAM72 is therefore inhibition of 

LOC255031 (Accession XM.173 187.2) . Accordingly, utili- 



ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255031. 

[11921] LOC255042 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC255042 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC255042, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC255042 BINDING SITE, designated SEQ ID:18961, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11922] Another function of GAM72 is therefore inhibition of 

LOC255042 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC255042. 

[11923] LOC255326 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC255326 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC255326, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of 
LOC255326 BINDING SITE, designated SEQ ID:16738, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11924] Another function of GAM72 is therefore inhibition of 

LOC255326 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC255326. 

[11925] LOC255328 (Accession XM_172920.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC255328 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by LOC255328, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255328 BINDING SITE, designated SEQ ID:4607, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11926] Another function of GAM72 is therefore inhibition of 

LOC255328 (Accession XM_172920.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255328. 



[11927] LOC255463 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC255463 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC255463, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC255463 BINDING SITE, designated SEQ ID:11708, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11928] Another function of GAM72 is therefore inhibition of 

LOC255463 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC255463. 

[11929] LOC255798 (Accession XM.173087.2) is another GAM 72 
target gene, herein designated TARGET GENE. LOC255798 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC255798, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255798 BINDING SITE, designated SEQ ID:18840, to 
the nucleotide sequence of GAM72 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:342. 
[11930] Another function of GAM72 is therefore inhibition of 

LOC255798 (Accession XM.173087.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255798. 

[11931] LOC255937 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC255937 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC255937, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC255937 BINDING SITE, designated SEQ ID:1366, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11932] Another function of GAM72 is therefore inhibition of 

LOC255937 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC255937. 

[11933] LOC255971 (Accession XM_172907.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC255971 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC255971, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255971 BINDING SITE, designated SEQ ID:15032, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[11934] Another function of GAM72 is therefore inhibition of 

LOC255971 (Accession XM.172907.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255971. 

[11935] LOC256515 (Accession XM.172866.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC256515 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC256515, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256515 BINDING SITE, designated SEQ ID:16314, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11936] Another function of GAM72 is therefore inhibition of 



LOC256515 (Accession XM.172866.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC256515. 

[11937] LOC256520 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC256520 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC256520, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC256520 BINDING SITE, designated SEQ ID:15534, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11938] Another function of GAM72 is therefore inhibition of 

LOC256520 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC256520. 

[11939] LOC256544 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC256544 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC2 56544, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC256544 BINDING SITE, designated SEQ ID:3768, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11940] Another function of GAM72 is therefore inhibition of 

LOC256544 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC256544. 

[11941] LOC257354 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC257354 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC257354, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC257354 BINDING SITE, designated SEQ ID:14050, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11942] Another function of GAM72 is therefore inhibition of 

LOC257354 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC257354. 



[11943] LOC257448 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC257448 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC2 57448, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC257448 BINDING SITE, designated SEQ ID:14619, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[11944] Another function of GAM72 is therefore inhibition of 

LOC257448 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC257448. 

[11945] LOC257596 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. LOC257596 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC257596, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC257596 BINDING SITE, designated SEQ ID:10276, to 
the nucleotide sequence of GAM72 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:342. 

[11946] Another function of GAM72 is therefore inhibition of 

LOC257596 (Accession ) . Accordingly, utilities of GAM 72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC257596. 

[11947] LOC51122 (Accession NM_016094.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC51122 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC51122, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51122 BINDING SITE, designated SEQ ID:15769, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11948] Another function of GAM72 is therefore inhibition of 

LOC51122 (Accession NM_016094.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51122. 

[11949] LOC51145 (Accession NM_016158.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC51145 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC51145, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51145 BINDING SITE, designated SEQ ID:19694, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11950] Another function of GAM72 is therefore inhibition of 

LOC51145 (Accession NM.016158.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51145. 

[11951] LOC51212 (Accession NM.016380.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC51212 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC51212, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51212 BINDING SITE, designated SEQ ID:3156, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11952] Another function of GAM72 is therefore inhibition of 



LOC51212 (Accession NM_016380.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51212. 

[11953] LOC51279 (Accession NM_016546.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC51279 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC51279, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51279 BINDING SITE, designated SEQ ID:16733, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11954] Another function of GAM72 is therefore inhibition of 

LOC51279 (Accession NM_016546.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51279. 

[11955] LOC51333 (Accession NM_016643.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC51333 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC51333, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51333 BINDING SITE, designated SEQ ID:8944, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11956] Another function of GAM72 is therefore inhibition of 

LOC51333 (Accession NM_016643.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51333. 

[11957] LOC51716 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. LOC51716 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by LOC51716, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC51716 
BINDING SITE, designated SEQ ID:8066, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11958] Another function of GAM72 is therefore inhibition of 

LOC51716 (Accession ) . Accordingly, utilities of GAM72 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC51716. 

[11959] LOC89958 (Accession XM.027627.4) is another GAM 72 
target gene, herein designated TARGET GENE. LOC89958 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC89958, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC89958 BINDING SITE, designated SEQ ID:4295, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11960] Another function of GAM72 is therefore inhibition of 

LOC89958 (Accession XM.027627.4) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC89958. 

[11961] LOC90092 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. LOC90092 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC90092, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of LOC90092 
BINDING SITE, designated SEQ ID:5975, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11962] Another function of GAM72 is therefore inhibition of 

LOC90092 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC90092. 

[11963] LOC90141 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. LOC90141 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC90141, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC90141 
BINDING SITE, designated SEQ ID:3769, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11964] Another function of GAM72 is therefore inhibition of 

LOC90141 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC90141. 

[11965] LOC90333 (Accession XM_030958.6) is another GAM 72 



target gene, herein designated TARGET GENE. LOC90333 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90333, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90333 BINDING SITE, designated SEQ ID:4608, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11966] Another function of GAM72 is therefore inhibition of 

LOC90333 (Accession XM_030958.6) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90333. 

[11967] LOC90573 (Accession XM_032669.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC90573 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90573, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90573 BINDING SITE, designated SEQ ID:8294, to the 
nucleotide sequence of GAM72 RNA, herein designated 



GAM RNA, also designated SEQ ID:342. 
[11968] Another function of GAM72 is therefore inhibition of 

LOC90573 (Accession XM_032669.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90573. 

[11969] LOC90589 (Accession NM.145233.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC90589 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90589, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90589 BINDING SITE, designated SEQ ID:8082, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11970] Another function of GAM72 is therefore inhibition of 

LOC90589 (Accession NM_145233.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90589. 

[11971] LOC90624 (Accession XM.033003.4) is another GAM 72 
target gene, herein designated TARGET GENE. LOC90624 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90624, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90624 BINDING SITE, designated SEQ ID:4899, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11972] Another function of GAM72 is therefore inhibition of 

LOC90624 (Accession XM_033003.4) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90624. 

[11973] LOC90777 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. LOC90777 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by LOC90777, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC90777 
BINDING SITE, designated SEQ ID:18233, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 



[11974] Another function of GAM72 is therefore inhibition of 

LOC90777 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC90777. 

[11975] LOC90784 (Accession XM.034109.2) is another GAM 72 
target gene, herein designated TARGET GENE. LOC90784 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC90784, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90784 BINDING SITE, designated SEQ ID:8897, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11976] Another function of GAM72 is therefore inhibition of 

LOC90784 (Accession XM_034109.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90784. 

[11977] LOC91380 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. LOC91380 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC91380, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC91380 
BINDING SITE, designated SEQ ID:15283, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11978] Another function of GAM72 is therefore inhibition of 

LOC91380 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC91380. 

[11979] LOC91397 (Accession XM.038219.2) is another GAM72 
target gene, herein designated TARGET GENE. LOC91397 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC91397, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91397 BINDING SITE, designated SEQ ID:18139, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11980] Another function of GAM72 is therefore inhibition of 

LOC91397 (Accession XM.038219.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC91397. 

[11981] LOC91442 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. LOC91442 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC91442, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC91442 
BINDING SITE, designated SEQ ID:4045, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11982] Another function of GAM72 is therefore inhibition of 

LOC91442 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC91442. 

[11983] LOC91565 (Accession XM_039231.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC91565 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91565, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



LOC91565 BINDING SITE, designated SEQ ID:19839, to the 
nucleotide sequence of CAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11984] Another function of GAM72 is therefore inhibition of 

LOC91565 (Accession XM_039231.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91565. 

[11985] LOC91862 (Accession NM_052858.1) is another GAM72 
target gene, herein designated TARGET GENE. LOC91862 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91862, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91862 BINDING SITE, designated SEQ ID: 14448, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11986] Another function of GAM72 is therefore inhibition of 

LOC91862 (Accession NM_052858.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91862. 



[11987] LOC91948 (Accession XM_041723.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC91948 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91948, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91948 BINDING SITE, designated SEQ ID:17556, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[11988] Another function of GAM72 is therefore inhibition of 

LOC91948 (Accession XM.041723.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91948. 

[11989] LOC92223 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. LOC92223 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by LOC92223, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC92223 
BINDING SITE, designated SEQ ID: 10868, to the nucleotide 



sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11990] Another function of GAM72 is therefore inhibition of 

LOC92223 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC92223. 

[11991] LOC92465 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. LOC92465 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by LOC92465, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC92465 
BINDING SITE, designated SEQ ID: 16877, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11992] Another function of GAM72 is therefore inhibition of 

LOC92465 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC92465. 

[11993] LOC92568 (Accession XM_045852.1) is another GAM 72 
target gene, herein designated TARGET GENE. LOC92568 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC92568, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92568 BINDING SITE, designated SEQ ID:12413, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[11994] Another function of GAM72 is therefore inhibition of 

LOC92568 (Accession XM_045852.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92568. 

[11995] LOC92661 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. LOC92661 BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by LOC92661, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC92661 
BINDING SITE, designated SEQ ID:16307, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11996] Another function of GAM72 is therefore inhibition of 



LOC92661 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC92661. 

[11997] LOC92771 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. LOC92771 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC92771, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC92771 
BINDING SITE, designated SEQ ID:8166, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[11998] Another function of GAM72 is therefore inhibition of 

LOC92771 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC92771. 

[11999] LOC93132 (Accession XM.049396.2) is another GAM 72 
target gene, herein designated TARGET GENE. LOC93132 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC93132, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
LOC93132 BINDING SITE, designated SEQ ID:2241, to the 
nucleotide sequence of CAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[12000] Another function of GAM72 is therefore inhibition of 

LOC93132 (Accession XM.049396.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC93132. 

[12001] LOC96597 (Accession XM.039922.2) is another GAM72 
target gene, herein designated TARGET GENE. LOC96597 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC96597, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC96597 BINDING SITE, designated SEQ ID: 18099, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12002] Another function of GAM72 is therefore inhibition of 

LOC96597 (Accession XM.039922.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC96597. 

[12003] Leucine rich repeat (in flii) interacting protein 1 (LRRFIP1, 
Accession NM_004735.1) is another GAM72 target gene, 
herein designated TARGET GENE. LRRFIP1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by LRRFIP1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LRRFIP1 BINDING 
SITE, designated SEQ ID: 15700, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12004] Another function of GAM72 is therefore inhibition of 

Leucine rich repeat (in flii) interacting protein 1 (LRRFIP1, 
Accession NM_004735.1) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LRRFIP1. 

[12005] LSR68 (Accession ) is another GAM72 target gene, herein 
designated TARGET GENE. LSR68 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by LSR68, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of LSR68 BINDING SITE, designated 
SEQ ID:4233, to the nucleotide sequence of GAM 72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12006] Another function of GAM72 is therefore inhibition of 

LSR68 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with LSR68. 

[12007] Mannan-binding lectin serine protease 1 (c4/c2 activating 
component of ra-reactive factor) (MASP1, Accession 
NM_001879.3) is another GAM 72 target gene, herein des- 
ignated TARGET GENE. MASP1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MASP1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MASP1 BINDING SITE, designated SEQ ID:9106, to the nu- 
cleotide sequence of GAM72 RNA, herein designated GAM 
RNA, also designated SEQ ID:342. 

[12008] Another function of GAM72 is therefore inhibition of Man- 
nan-binding lectin serine protease 1 (c4/c2 activating 
component of ra-reactive factor) (MASP1, Accession 
NM_001879.3), a gene which a complement- dependent 



bactericidal factor . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MASP1. 

[12009] The function of MASP1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1.MAWBP (Accession NM.022 129.1) is another 
GAM72 target gene, herein designated TARGET GENE. 
MAWBP BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by MAWBP, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MAWBP BINDING SITE, designated SEQ ID: 1896, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12010] Another function of GAM72 is therefore inhibition of 

MAWBP (Accession NM_022129.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAWBP. 

[12011] MED6 (Accession NM_005466.1) is another GAM 72 target 
gene, herein designated TARGET GENE. MED6 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by MED6, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MED6 BIND- 
ING SITE, designated SEQ ID:14033, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12012] Another function of GAM72 is therefore inhibition of 

MED6 (Accession NM_005466.1) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MED6. 

[12013] Mesoderm development candidate 2 (MESDC2, Accession 
XM.051854.3) is another GAM 72 target gene, herein des- 
ignated TARGET GENE. MESDC2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by MESDC2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MESDC2 BINDING SITE, desig- 
nated SEQ ID:5973, to the nucleotide sequence of GAM72 
RNA, herein designated GAM RNA, also designated SEQ 
ID:342. 

[12014] Another function of GAM72 is therefore inhibition of 



Mesoderm development candidate 2 (MESDC2, Accession 
XM_051854.3) . Accordingly, utilities of GAM 72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MESDC2. 

[12015] MGC10999 (Accession NM_032307.1) is another GAM72 
target gene, herein designated TARGET GENE. MGC10999 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC10999, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC10999 BINDING SITE, designated SEQ ID:15448, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[12016] Another function of GAM72 is therefore inhibition of 

MGC10999 (Accession NM_032307.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10999. 

[12017] MGC11287 (Accession ) is another GAM72 target gene, 
herein designated TARGET GENE. MGC11287 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by MGC11287, corresponding to 



a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MGC11287 
BINDING SITE, designated SEQ ID:4413, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[12018] Another function of GAM72 is therefore inhibition of 

MGC11287 (Accession ) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MGC11287. 

[12019] MGC15631 (Accession NM.032753.2) is another GAM72 
target gene, herein designated TARGET GENE. MGC15631 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC15631, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC15631 BINDING SITE, designated SEQ ID:2277, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12020] Another function of GAM72 is therefore inhibition of 

MGC15631 (Accession NM_032753.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
MGC15631. 

t 12 0 21 ] MGC16037 (Accession NM_032887.1) is another GAM72 
target gene, herein designated TARGET GENE. MGC16037 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC16037, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC16037 BINDING SITE, designated SEQ ID:11316, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[12022] Another function of GAM72 is therefore inhibition of 

MGC16037 (Accession NM_032887.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC16037. 

[12023] MGC20235 (Accession NM_145041.1) is another GAM72 
target gene, herein designated TARGET GENE. MGC20235 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC20235, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
MGC20235 BINDING SITE, designated SEQ ID:8637, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[12024] Another function of GAM72 is therefore inhibition of 

MGC20235 (Accession NM.145041.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC20235. 

[12025] MGC26641 (Accession NM_144971.1) is another GAM72 
target gene, herein designated TARGET GENE. MGC26641 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC26641, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC26641 BINDING SITE, designated SEQ ID:14080, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[12026] Another function of GAM72 is therefore inhibition of 

MGC26641 (Accession NM_144971.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



MGC26641. 

[12027] MGC29891 (Accession NM.144618.1) is another GAM72 
target gene, herein designated TARGET GENE. MGC29891 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC29891, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC29891 BINDING SITE, designated SEQ ID:20056, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[12028] Another function of GAM72 is therefore inhibition of 

MGC29891 (Accession NM_144618.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC29891. 

[12029] MGC3169 (Accession NM_024074.1) is another GAM72 
target gene, herein designated TARGET GENE. MGC3169 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3169, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



MGC3169 BINDING SITE, designated SEQ ID:403, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[12030] Another function of GAM72 is therefore inhibition of 

MGC3169 (Accession NM.024074.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC3169. 

[12031] MGC39350 (Accession NM.144970.1) is another GAM72 
target gene, herein designated TARGET GENE. MGC39350 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by MGC39350, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC39350 BINDING SITE, designated SEQ ID:16509, to 
the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[12032] Another function of GAM72 is therefore inhibition of 

MGC39350 (Accession NM_144970.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC39350. 



[12033] MGC4368 (Accession NM_024510.2) is another GAM72 
target gene, herein designated TARGET GENE. MGC4368 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC4368, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4368 BINDING SITE, designated SEQ ID:8406, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12034] Another function of GAM72 is therefore inhibition of 

MGC4368 (Accession NM_024510.2) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC4368. 

[12035] MGC4562 (Accession NM_133375.1) is another GAM72 
target gene, herein designated TARGET GENE. MGC4562 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC4562, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4562 BINDING SITE, designated SEQ ID:12121, to the 



nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[12036] Another function of GAM72 is therefore inhibition of 

MGC4562 (Accession NM.133375.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC4562. 

[12037] MGC4771 (Accession NM_032668.1) is another GAM72 
target gene, herein designated TARGET GENE. MGC4771 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC4771, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4771 BINDING SITE, designated SEQ ID:18399, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12038] Another function of GAM72 is therefore inhibition of 

MGC4771 (Accession NM_032668.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC4771. 

[12039] MGC4840 (Accession NM_031490.1) is another GAM72 



target gene, herein designated TARGET GENE. MGC4840 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC4840, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4840 BINDING SITE, designated SEQ ID: 18803, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[12040] Another function of GAM72 is therefore inhibition of 

MGC4840 (Accession NM.031490.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC4840. 

[12041] MGC5457 (Accession NM.032633.1) is another GAM72 
target gene, herein designated TARGET GENE. MGC5457 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC5457, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC5457 BINDING SITE, designated SEQ ID:17297, to the 
nucleotide sequence of GAM72 RNA, herein designated 



GAM RNA, also designated SEQ ID:342. 
[12042] Another function of GAM72 is therefore inhibition of 

MGC5457 (Accession NM_032633.1) . Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC5457. 

[12043] MIR16 (Accession NM.016641.2) is another GAM72 target 
gene, herein designated TARGET GENE. MIR16 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MIR16, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MIR16 BIND- 
ING SITE, designated SEQ ID:10113, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12044] Another function of GAM72 is therefore inhibition of 

MIR16 (Accession NM_016641.2), a gene which is a mem- 
brane interacting protein. Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MIR16. 

[12045] The function of MIR16 has been established by previous 
studies. Using a yeast 2- hybrid screen to identify pro- 



teins that interact with RGS16 (OMIM Ref. No. 602514), 
Zheng et al. (2000) isolated a cDNA encoding rat Mirl6. 
By searching sequence databases with rat Mirl6 as the 
probe, they identified a cDNA encoding human MIR16 that 
had been reported by Loftus et al. (1999) as part of a 
large- scale chromosome 16 sequencing effort. The hu- 
man MIR16 protein shares 94% amino acid similarity with 
rat MIR16 and also shares strong homology with bacterial 
glycerophosphodiester phosphodiesterases. Northern blot 
analysis detected widespread expression of a 1.8- kb 
Mirl6 transcript in rat tissues, with highest levels in heart, 
brain, liver, kidney, and testis. Similar expression was ob- 
served for human and mouse MIR16. Using yeast 2- hy- 
brid and GST pull- down assays, Zheng et al. (2000) 
demonstrated that MIR16 interacts with the RGS domain 
of RGS16 and weakly with other RGS proteins, including 
RGS2 (OMIM Ref. No. 600861). Membrane association as- 
says and endoglycosidase H digestion showed that MIR16 
is an integral membrane glycoprotein. Immunofluores- 
cence and immunoelectron microscopy localized Mirl6 in 
the intracellular membranes in rat pituitary and on the 
plasma membrane in rat liver and kidney. By genomic se- 
quence analysis, Loftus et al. (1999) mapped the MIR16 



gene to chromosome 16p. 

[12046] 

[12047] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12048] Loftus, B. J.; Kim, U.-J.; Sneddon, V. P.; Kalush, F.; Bran- 
don, R.; Fuhrmann, J.; Mason, T.; Crosby, M. L; Barnstead, 
M.; Cronin, L; Mays, A. D.; Cao, Y.; Xu, R. X.; Kang, H.- L; 
Mitchell, S.; Eichler, E. E.; Harris, P. C; Venter, J. C; 
Adams, M. D. : Genome duplications and other features in 
12 Mb of DNA sequence from human chromosome 16p 
and 16q. Genomics 60: 295- 308, 1999. ; and 

[12049] Zheng, B.; Chen, D.; Farquhar, M. G. : MIR16, a putative 

membrane glycerophosphodiester phosphodiesterase, in- 
teracts with RGS16. Proc. Nat. Acad. Sci. 97: 3999- 4004, 
2000. 

[12050] Further studies establishing the function and utilities of 
MIR16 are found in John Hopkins OMIM database record 
ID 605943, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Myeloid/lymphoid or mixed-lineage leukemia 
(trithorax homolog, drosophila); translocated to, 4 
(MLLT4, Accession NM_005936.1) is another GAM 72 tar- 



get gene, herein designated TARGET GENE. MLLT4 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by MLLT4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MLLT4 
BINDING SITE, designated SEQ ID: 14447, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 
[12051] Another function of GAM72 is therefore inhibition of 

Myeloid/lymphoid or mixed-lineage leukemia (trithorax 
homolog, drosophila); translocated to, 4 (MLLT4, Acces- 
sion NM_005936.1), a gene which may act as an intracel- 
lular signaling component and therefore is associated with 
Acute leukemias. Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of Acute leukemias, 
and of other diseases and clinical conditions associated 
with MLLT4. 

[12052] The function of MLLT4 has been established by previous 

studies. Most acute leukemias in infancy and at least 5% of 
acute lymphoblastic leukemias and acute myeloid 
leukemias of older children and adults show abnormalities 
of chromosome band llq23. In these cases, translocation 



results in fusion of a gene at llq23, variously called ALL1, 
MLL, and the human homolog of Drosophila 'trithorax' 
(OMIM Ref. No. 159555), with part of a gene on chromo- 
some 4 (OMIM Ref. No. 159557), chromosome 9 (OMIM 
Ref. No. 159558), or chromosome 19 (OMIM Ref. No. 
159556). Prasad et al. (1993) described the cloning and 
characterization of the 'partner gene' involved in a fourth 
common translocation involving llq23, t(6;ll)(q27;q23). 
The gene, designated AF6 by them, was found to be ex- 
pressed in a variety of cell types and to encode a protein 
of 1,612 amino acids. The protein contains short stretches 
rich in proline, charged amino acids, serines, or glu- 
tamines. In addition, the AF6 protein contains the GLGF 
motif shared with several proteins of vertebrates and in- 
vertebrates thought to be involved in signal transduction 
at special cell- cell junctions. Using rapid amplification of 
cDNA ends (RACE) by PCR, Saha et al. (1995) confirmed 
the breakpoint in AF6 and identified a cDNA clone that 
was used as a probe to screen a chromosome 6 cosmid li- 
brary. By fluorescence in situ hybridization, the single 
clone that was isolated was found to map distal to the 
critically deleted region associated with ovarian malignan- 
cies (OMIM Ref. No. 167000). AF6 is therefore distinct 



from and lies telomeric to that region. This gene is also 
symbolized MLLT4. 

[12053] 

[12054] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12055] Prasad, R.; Gu, Y.; Alder, H.; Nakamura, T.; Canaani, O.; 

Saito, H.; Huebner, K.; Gale, R. P.; Nowell, P. C.; Kuriyama, 
K.; Miyazaki, Y.; Croce, C. M.; Canaani, E. : Cloning of the 
ALL- 1 fusion partner, the AF- 6 gene, involved in acute 
myeloid leukemias with the t(6;ll) chromosome translo- 
cation. Cancer Res. 53: 5624- 5628, 1993. ; and 

[12056] saha, V.; Lillington, D. M.; Shelling, A. N.; Chaplin, T.; 

Yaspo, M.- L.; Ganesan, T. S.; Young, B. D. : AF6 gene on 
chromosome band 6q27 maps distal to the minimal re- 
gion of deletion in. 

[12057] Further studies establishing the function and utilities of 
MLLT4 are found in John Hopkins OMIM database record 
ID 159559, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.MRPL56 
(Accession ) is another GAM72 target gene, herein desig- 
nated TARGET GENE. MRPL56 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by MRPL56, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MRPL56 BINDING SITE, desig- 
nated SEQ ID:9134, to the nucleotide sequence of GAM72 
RNA, herein designated GAM RNA, also designated SEQ 
ID:342. 

[12058] Another function of GAM72 is therefore inhibition of 

MRPL56 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MRPL56. 

[12059] Mitochondrial ribosomal protein sl8b (MRPS18B, Acces- 
sion NM_014046.2) is another GAM72 target gene, herein 
designated TARGET GENE. MRPS18B BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by MRPS18B, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MRPS18B BIND- 
ING SITE, designated SEQ ID:18538, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12060] Another function of GAM72 is therefore inhibition of Mi- 



tochondrial ribosomal protein sl8b (MRPS18B, Accession 
NM_014046.2) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPS18B. 

[12061] Myosin ib (MYOIB, Accession XM.290989.1) is another 
GAM72 target gene, herein designated TARGET GENE. 
MYOIB BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by MYOIB, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MYOIB BINDING SITE, designated SEQ ID:9604, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12062] Another function of GAM72 is therefore inhibition of 
Myosin ib (MYOIB, Accession XM_290989.1) . Accord- 
ingly, utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MYOIB. 

[12063] NBR2 (Accession NM_005821.2) is another GAM 72 target 
gene, herein designated TARGET GENE. NBR2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by NBR2, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NBR2 BIND- 
ING SITE, designated SEQ ID:6975, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12064] Another function of GAM72 is therefore inhibition of NBR2 
(Accession NM_005821.2) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NBR2. 

[12065] Nephrosis 1, congenital, finnish type (nephrin) (NPHS1, 
Accession NM.004646.1) is another GAM72 target gene, 
herein designated TARGET GENE. NPHS1 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by NPHS1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of NPHS1 BINDING SITE, 
designated SEQ ID: 19090, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[12066] Another function of GAM72 is therefore inhibition of 
Nephrosis 1, congenital, finnish type (nephrin) (NPHS1, 



Accession NM_004646.1) . Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NPHS1. 

[12067] Nebulin-related anchoring protein (Nrap, Accession 

NM_006175.2) is another GAM 72 target gene, herein des- 
ignated TARGET GENE. Nrap BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by Nrap, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of Nrap BINDING SITE, designated 
SEQ ID:915, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12068] Another function of GAM72 is therefore inhibition of Neb- 
ulin-related anchoring protein (Nrap, Accession 
NM_006175.2), a gene which performs an anchoring 
function to link the terminal actin filaments of myofibrils 
to protein complexes located beneath the sarcolemma. 
Accordingly, utilities of GAM72 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with Nrap. 

[12069] The function of Nrap has been established by previous 
studies. Nebulin is a family of giant myofibrillar proteins 



found within the sarcomeres of skeletal muscle. See 
(OMIM Ref. No. 161650). Over 95% of the nebulin protein 
consists of 185 copies of a 35- to 40- amino acid mod- 
ule. Most of the modules are arranged into a higher order 
repeating sequence termed a 'nebulin super repeat.' By 
screening a mouse skeletal muscle library with a human 
nebulin cDNA, Luo et al. (1997) isolated cDNAs encoding 
a protein that they called 'nebulin- related anchoring pro- 
tein,' or NRAP. Sequence analysis predicted that NRAP is a 
1,175- amino acid protein with a pi of 9.26. The C- ter- 
minal half of NRAP includes an actin- binding domain with 
homology to the nebulin super repeats. The N- terminal 
region contains a LIM domain, thought to mediate pro- 
tein- protein interactions. Northern blot analysis of vari- 
ous mouse tissues revealed that NRAP is expressed as a 
6- kb mRNA only in skeletal muscle and heart. Antibodies 
against NRAP recognized a 185- kD band on Western 
blots of skeletal and cardiac muscle proteins. Using im- 
munofluorescence, Luo et al. (1997) found that NRAP is 
localized at the myotendinous junction in skeletal muscle 
and the intercalated disc in cardiac muscle. The authors 
suggested that NRAP performs an anchoring function, 
linking the terminal actin filaments of myofibrils to pro- 



tein complexes located beneath the sarcolemma. By 
searching the GenBank database, Luo et al. (1997) identi- 
fied ESTs encoding the human NRAP homolog. Luo et al. 
(1997) mapped the human NRAP gene to 10q24- q26 us- 
ing PCR of a radiation hybrid panel. By analysis of an in- 
terspecific backcross, they found that the mouse NRAP 
gene is located on chromosome 19 in a region showing 
homology of synteny with the human 10q23- q26 region. 

[12070] 

[12071] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12072] |_ UOj c.; Leroy, E.; Kozak, C. A.; Polymeropoulos, M. H.; 
Horowits, R. : Mapping of the gene (NRAP) encoding N- 
RAP in the mouse and human genomes. Genomics 45: 
229- 232, 1997. ; and 

[12073] Lu0j G.; Zhang, J. Q.; Nguyen, T.- P.; Herrera, A. H.; Pater- 
son, B.; Horowits, R. : Complete cDNA sequence and tis- 
sue localization of N- RAP, a novel nebulin- related pro- 
tein of striated m. 

[12074] Further studies establishing the function and utilities of 
Nrap are found in John Hopkins OMIM database record ID 
602873, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Nucleoporin 62kda 
(NUP62, Accession NM.012346.2) is another GAM 72 tar- 
get gene, herein designated TARGET GENE. NUP62 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
NUP62, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NUP62 BINDING SITE, designated 
SEQ ID: 16510, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12075] Another function of GAM72 is therefore inhibition of Nu- 
cleoporin 62kda (NUP62, Accession NM.012346.2) . Ac- 
cordingly, utilities of GAM72 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with NUP62. 

[12076] 2 , -5'-oligoadenylate synthetase-like (OASL, Accession 

NM_003733.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. OASL BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by OASL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of OASL BINDING SITE, designated 
SEQ ID: 17989, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 
[12077] Another function of GAM72 is therefore inhibition of 
2 , -5 , -oligoadenylate synthetase-like (OASL, Accession 
NM_003733.1), a gene which does not have 2- 5 - oas 
activity, but binds double- stranded rna and dna. Accord- 
ingly, utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with OASL. 

[12078] The function of OASL has been established by previous 
studies. 2- prime, 5- prime oligoadenylates (2- 5As) bind 
to and activate RNase L (OMIM Ref. No. 180435), resulting 
in general RNA degradation and consequent inhibition of 
protein synthesis. 2- 5As are produced by a well- con- 
served family of interferon- induced enzymes, the 2- 5A 
synthetases or OASs. By searching an EST database for se- 
quences related to the human OASs OAS1 (OMIM Ref. No. 
164350) and p690AS, Hartmann et al. (1998) identified a 
cDNA encoding a protein that they called p590ASL (59- 
kD 2- 5A synthetase- like protein). The predicted 514- 
amino acid p590ASL shares a highly conserved N- termi- 
nal domain with other OASs. The C- terminal portion of 



p590ASL contains 2 ubiquitin- like domains. Northern 
blot analysis revealed that p590ASL is expressed in most 
tissues, with the highest levels in primary blood leuko- 
cytes and other hematopoietic system tissues, colon, and 
stomach. p590ASL transcription is induced by interferon. 
The p590ASL gene contains 6 exons. Exons 1- 5 are sim- 
ilar in structure to exons 3- 7 of OAS1, suggesting that 
the 2 genes arose from a duplication of an ancestral gene. 
The thyroid hormone receptors (TRs) are hormone- de- 
pendent transcription factors that regulate expression of a 
variety of specific target genes. In a screen for TR- inter- 
acting proteins (TRIPs; OMIM Ref. No. 602933), Lee et al. 
(1995) identified an OASL cDNA and designated it TRIP14. 

[12079] 

[12080] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12081] Hartmann, R.; Olsen, H. S.; Widder, S.; Jorgensen, R.; 

Justesen, J. : p590ASL, a 2- prime- 5- prime oligoadeny- 
late synthetase like protein: a novel human gene related 
to the 2- prime- 5- prime oligoadenylate synthetase fam- 
ily. Nucleic Acids Res. 26: 4121- 4127, 1998. ; and 

[12082] Lee, J. W.; Choi, H.- S.; Gyuris, J.; Brent, R.; Moore, D. D. : 



Two classes of proteins dependent on either the presence 
or absence of thyroid hormone for interaction with the 
thyroid ho. 

[12083] Further studies establishing the function and utilities of 
OASL are found in John Hopkins OMIM database record ID 
603281, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Optic atrophy 3 
(autosomal recessive, with chorea and spastic paraplegia) 
(OPA3, Accession NM_025136.1) is another GAM 72 target 
gene, herein designated TARGET GENE. OPA3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by OPA3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of OPA3 BIND- 
ING SITE, designated SEQ ID:2498, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12084] Another function of GAM72 is therefore inhibition of Optic 
atrophy 3 (autosomal recessive, with chorea and spastic 
paraplegia) (OPA3, Accession NM_025136.1) . Accord- 
ingly, utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with 0PA3. 

[12085] Purinergic receptor p2x, ligand-gated ion channel, 7 

(P2RX7, Accession NM.002562.3) is another GAM72 tar- 
get gene, herein designated TARGET GENE. P2RX7 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
P2RX7, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of P2RX7 BINDING SITE, designated 
SEQ ID: 17467, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12086] Another function of GAM72 is therefore inhibition of 
Purinergic receptor p2x, ligand-gated ion channel, 7 
(P2RX7, Accession NM_002562.3), a gene which responsi- 
ble for atp- dependent lysis of macrophages and there- 
fore may be associated with Chronic lymphatic leukemia. 
Accordingly, utilities of GAM72 include diagnosis, preven- 
tion and treatment of Chronic lymphatic leukemia, and of 
other diseases and clinical conditions associated with 
P2RX7. 

[12087] The function of P2RX7 has been established by previous 
studies. Wiley et al. (2002) did a study to ascertain 



whether or not a glu496- to- ala (E496A; 1513A- C) sin- 
gle- nucleotide polymorphism that results in loss of func- 
tion of P2X7 in healthy individuals, was present in 
leukemic B lymphocytes of patients with chronic lymphatic 
leukemia (CLL; 151400). They studied genomic DNA from 
the peripheral blood leukocytes of 36 unrelated individu- 
als with CLL, 4 individuals with familial CLL, and 46 age- 
matched controls. The prevalence of the polymorphic mu- 
tation and the frequency of the mutant allele were 3- fold 
greater in individuals with CLL than in white, elderly con- 
trols. Individuals homozygous for the polymorphic allele 
had no P2X7 receptor function and heterozygotes had half 
the normal function of that seen in individuals homozy- 
gous for the wildtype allele; amounts of ATP- induced 
apoptosis varied accordingly. In 2 families in which Wiley 
et al. (2002) studied a father- son pair and a sister- sister 
pair with CLL, loss of P2X7 function arose because of in- 
heritance of 1 or 2 1513A- C alleles for P2X7. They con- 
cluded that activation of the P2X7 receptor leads to apop- 
tosis of lymphocytes in individuals with CLL, and reduced 
function of this receptor has an antiapoptotic effect, re- 
sulting in an increase in B- cell numbers. Thus, inheri- 
tance of a loss- of- function polymorphic mutation at po- 



sition 1513 in the P2X7 gene would contribute to the 
pathogenesis of CLL. 

[12088] Animal model experiments lend further support to the 
function of P2RX7. Solle et al. (2001) generated P2rx7- 
deficient mice by homologous recombination. 
Macrophages from the mutant mice were unable to re- 
spond to extracellular ATP as measured by fluorescent 
dye accumulation. In addition, ATP or lipopolysaccharide 
(LPS) stimulation of macrophages resulted in the accumu- 
lation of 35- kD pro- lllb (OMIM Ref. No. 147720) in 
amounts comparable to wildtype, but only wildtype 
macrophages secreted the 17- kD lllb. Both wildtype and 
mutant macrophages produced and released the 17- kD 
form in response to the potassium ionophore nigericin. 
Likewise, in vivo, mutant mice primed with LPS and chal- 
lenged with ATP failed to generate significant levels of 
lllb. 116 (OMIM Ref. No. 147620), on the other hand, was 
produced by the mutant mice in response to LPS but with- 
out additional production after ATP challenge, suggesting 
that ATP affects IL6 production via both P2RX7- depen- 
dent and - independent mechanisms. 

[12089] ^ is appreciated that the abovementioned animal model 
for P2RX7 is acknowledged by those skilled in the art as a 



scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[12090] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12091] Wiley, J. S.; Dao- Ung, L P.; Gu, B.J.; Sluyter, R.; Shemon, 
A. N.; Li, C; Taper, J.; Gallo, J.; Manoharan, A. : A loss- of- 
function polymorphic mutation in the cytolytic P2X7 re- 
ceptor gene and chronic lymphocyte leukaemia: a molecu- 
lar study. Lancet 359: 1114- 1119, 2002. ; and 

[12092] solle, M.; LabasiJ.; Perregaux, D. G.; Stam, E.; Petrushova, 
N.; Koller, B. H.; Griffiths, R. J.; Gabel, C. A. : Altered cy- 
tokine production in mice lacking P2X7 receptors. J. Biol. 
C. 

[12093] Further studies establishing the function and utilities of 
P2RX7 are found in John Hopkins OMIM database record 
ID 602566, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Pyrimidinergic 
receptor p2y, g-protein coupled, 6 (P2RY6, Accession 
NM_176796.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. P2RY6 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by P2RY6, correspond- 



ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
P2RY6 BINDING SITE, designated SEQ ID:2502, to the nu- 
cleotide sequence of GAM72 RNA, herein designated GAM 
RNA, also designated SEQ ID:342. 

[12094] Another function of GAM72 is therefore inhibition of 

Pyrimidinergic receptor p2y, g-protein coupled, 6 (P2RY6, 
Accession NM_176796.1), a gene which mediates cellular 
responses to nucleotides. Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with P2RY6. 

[12095] The function of P2RY6 has been established by previous 
studies. Chang et al. (1995) discovered the first receptor 
of the P2Y6 type in rat. The human ortholog was identified 
by Communi et al. (1996). Maier et al. (1997) identified 3 
isoforms of P2Y6 cDNA. Two contained the same contigu- 
ous open reading frames, but differed in their 5- prime 
untranslated regions and may, therefore, originate by al- 
ternative splicing; the third represented a pseudogene. 
Analysis of P2Y receptor subtype expression in human 
bone and 2 osteoblastic cell lines by RT- PCR showed that 
all known human P2Y receptor subtypes were expressed: 



P2Y1 (P2RY1; 601167), P2Y2, P2Y4, P2Y6, and P2Y7 
(OMIM Ref. No. 601531). In contrast, analysis of brain- 
derived cell lines suggested that a selective expression of 
P2Y receptor subtypes occurs in brain tissue. By somatic 
cell hybridization, Pidlaoan et al. (1997) mapped the 
P2RY6 gene to llql3.3- ql3.5. By fluorescence in situ 
hybridization and by sequence tagged site (STS) mapping 
using the National Center for Biotechnology Information 
(NCBI) database, Somers et al. (1997) mapped the P2RY6 
gene to llql3.5, between polymorphic markers 
D11S1314 and D11S916. Further NCBI database analysis 
of the P2Y purinoceptor genes revealed that P2RY2 (OMIM 
Ref. No. 600041) maps within less than 4 cM of P2RY6. 
This was the first chromosomal clustering of this gene 
family to be described. By phylogenetic analysis of the P2Y 
purinoceptor family, Somers et al. (1997) demonstrated 
the presence of 5 evolutionary branches and suggested 
the occurrence of an ancient gene duplication event. 

[12096] 

[12097] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12098] Communi, D.; Parmentier, M.; Boeynaems, J.- M. : Cloning, 



functional expression and tissue distribution of the hu- 
man P2Y6 receptor. Biochem. Biophys. Res. Commun. 
222: 303- 308, 1996. ; and 
[12099] Maierj R. ; ciatz, A.; Mosbacher, J.; Bilbe, G. : Cloning of 

P2Y6 cDNAs and identification of a pseudogene: compari- 
son of P2Y receptor subtype expression in bone and brain 
tissues. Bioch. 

[12100] Further studies establishing the function and utilities of 
P2RY6 are found in John Hopkins OMIM database record 
ID 602451, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. PB1 
(Accession NM_018165.1) is another GAM72 target gene, 
herein designated TARGET GENE. PB1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by PB1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PB1 BINDING SITE, designated SEQ ID:12116, to the nu- 
cleotide sequence of GAM72 RNA, herein designated GAM 
RNA, also designated SEQ ID:342. 

[12101] Another function of GAM72 is therefore inhibition of PB1 
(Accession NM_018165.1) . Accordingly, utilities of 



GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PB1. 

[12102] Protocadherin 11 y-linked (PCDH11Y, Accession 

NM_032972.1) is another CAM72 target gene, herein des- 
ignated TARGET GENE. PCDH11Y BINDING SITE is a target 
binding site found in the 3' untranslated region of multi- 
ple transcripts of mRNA encoded by PCDH11Y, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PCDH11Y BINDING SITE, designated SEQ ID:12339, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12103] Another function of GAM72 is therefore inhibition of Pro- 
tocadherin 11 y-linked (PCDH11Y, Accession 
NM_032972.1) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCDH11Y. 

[12104] Protocadherin beta 9 (PCDHB9, Accession NM_019119.3) 
is another GAM72 target gene, herein designated TARGET 
GENE. PCDHB9 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
PCDHB9, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PCDHB9 BINDING SITE, designated 
SEQ ID:8982, to the nucleotide sequence of GAM 72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12105] Another function of GAM72 is therefore inhibition of Pro- 
tocadherin beta 9 (PCDHB9, Accession NM.019119.3), a 
gene which is a potential calcium- dependent cell- adhe- 
sion protein. Accordingly, utilities of GAM72 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with PCDHB9. 

[12106] The function of PCDHB9 has been established by previous 
studies. Cadherins are calcium- dependent cell- cell ad- 
hesion molecules that mediate neural cell- cell interac- 
tions. Protocadherins constitute a subfamily of nonclassic 
cadherins. PCDHB9 is a member of the beta cluster of 
protocadherin genes on 5q31. For specific information on 
the PCDHB genes, see 604967. Vanhalst et al. (2001) de- 
termined that unlike most PCDHB proteins, PCDHB9 has 
not 1 but 2 PXXP motifs, putative SH3 protein- binding 
sites, at the end of the conserved region of its cytoplasmic 
domain. 

[12107] 



[12108] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12109] vanhalst, K.; Kools, P.; Eynde, E. V.; van Roy, F. : The hu- 
man and murine protocadherin- beta one- exon gene 
families show high evolutionary conservation, despite the 
difference in gene number. FEBS Lett. 495: 120- 125, 
2001. ; and 

t 1211 0] Wu, Q.; Zhang, T.; Cheng, J.- F.; Kim, Y.; Grimwood, J.; 

SchmutzJ.; Dickson, M.; NoonanJ. P.; Zhang, M. Q.; My- 
ers, R. M.; Maniatis, T. : Comparative DNA sequence anal- 
ysis of mouse a. 

[12111] Further studies establishing the function and utilities of 
PCDHB9 are found in John Hopkins OMIM database record 
ID 606335, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Phosphodiesterase 4c, camp-specific 
(phosphodiesterase el dunce homolog, drosophila) 
(PDE4C, Accession NM_000923.1) is another GAM72 tar- 
get gene, herein designated TARGET GENE. PDE4C BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PDE4C, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PDE4C 
BINDING SITE, designated SEQ ID:16348, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[12112] Another function of GAM72 is therefore inhibition of 

Phosphodiesterase 4c, camp-specific (phosphodiesterase 
el dunce homolog, drosophila) (PDE4C, Accession 
NM_000923.1), a gene which is a cAMP- specific phos- 
phodiesterase and may be a protein involved in learning 
and memory. Accordingly, utilities of GAM72 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with PDE4C. 

[12113] jhe function of PDE4C and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM65.1.Piwi-like 2 (drosophila) (PIWIL2, Accession 
NM_018068.2) is another GAM72 target gene, herein des- 
ignated TARGET GENE. PIWIL2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PIWIL2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of PIWIL2 BINDING SITE, designated 
SEQ ID:6875, to the nucleotide sequence of GAM 72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12114] Another function of GAM72 is therefore inhibition of Piwi- 
like 2 (drosophila) (PIWIL2, Accession NM.018068.2) . Ac- 
cordingly, utilities of GAM72 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PIWIL2. 

[12115] phospholipase a2, group iid (PLA2G2D, Accession 

NM_012400.2) is another GAM72 target gene, herein des- 
ignated TARGET GENE. PLA2G2D BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PLA2G2D, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PLA2G2D BINDING SITE, des- 
ignated SEQ ID:4938, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[12116] Another function of GAM72 is therefore inhibition of 
Phospholipase a2, group iid (PLA2G2D, Accession 
NM_012400.2), a gene which is involved in phospholipid 
digestion, remodeling of cell membranes, and host de- 



fense, as well as pathophysiologic processes. Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PLA2G2D. 

[12117] The function of PLA2G2D has been established by previ- 
ous studies. Phospholipase A2 (PLA2) family members 
(e.g., PLA2G2A; 172411) are lipolytic enzymes that hy- 
drolyze the sn- 2 fatty acid ester bond of glycerophos- 
pholipids to produce free fatty acid and lysophospho- 
lipids. PLA2s are involved in phospholipid digestion, re- 
modeling of cell membranes, and host defense, as well as 
pathophysiologic processes involving the production 
prostaglandins, leukotrienes, thromboxanes, and platelet- 
activating factor. By searching an EST database using the 
catalytically essential residues of secretory PLA2s as the 
probe, followed by PCR of mouse and human spleen 
cDNA, Ishizaki et al. (1999) obtained cDNAs encoding 
mouse and human PLA2G2D. Sequence analysis predicted 
that the 145- amino acid human secretory protein, 48% 
identical PLA2G2A, contains a 20- residue signal peptide, 
a potential N- linked glycosylation site, 14 cys residues, 
and conserved his48 and asp49 sites. Analysis of enzy- 
matic activity detected most activity in culture supernatant 



and determined that PLA2G2D preferentially hydrolyzes 
phosphatidylglycerol and phosphatidylethanolamine, fol- 
lowed by phosphatidylcholine, but does not hydrolyze 
phosphatidylserine or phosphatidic acid. Northern blot 
analysis revealed variable expression of 2.0- and 1.0- kb 
transcripts, with highest expression in pancreas and 
spleen. In a rat model, expression in thymus increased 
dramatically after lipopolysaccharide injection. By sub- 
tractive cDNA cloning using spleens from wildtype and tu- 
mor necrosis factor (Tnf; 191160)/lymphotoxin- alpha 
(Lta; 153440) double- knockout mice, followed by prob- 
ing a spleen cDNA library, Shakhov et al. (2000) isolated a 
cDNA encoding mouse Pla2g2d, which they designated 
Splash (secretory- type PLA, stroma- associated ho- 
molog). Splash was expressed 6- fold less in mutant than 
wildtype mice. By screening a human cDNA library, they 
isolated cDNAs encoding human PLA2G2D. Shakhov et al. 
(2000) noted that the human and mouse protein se- 
quences are 73% identical and 81% homologous. Northern 
blot analysis detected mouse Pla2g2d expression in adult 
but not embryonic spleen. By radiation hybrid mapping, 
Ishizaki et al. (1999) mapped the PLA2G2D gene to 
lp36.12. Also using radiation hybrid analysis, Shakhov et 



al. (2000) mapped the PLA2G2D gene to lp36.1- p35, 
near the PLA2G2A gene and a region known for frequent 
loss of heterozygosity in human tumors. Shakhov et al. 
(2000) mapped the mouse gene to chromosome 4. 

[12118] 

[12119] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1212 0] Ishizaki, J.; Suzuki, N.; Higashino, K.; Yokota, Y.; Ono, T.; 
Kawamoto, K.; Fujii, N.; Arita, H.; Hanasaki, K. : Cloning 
and characterization of novel mouse and human secretory 
phospholipase A(2)s. J. Biol. Chem. 274: 24973- 24979, 
1999. ; and 

[12121] shakhov, A. N.; Rubtsov, A. V.; Lyakhov, I. C; Tumanov, A. 
V.; Nedospasov, S. A. : SPLASH (PLA(2)IID), a novel mem- 
ber of phospholipase A2 family, is associated with lym- 
photoxin- defici. 

[12122] Further studies establishing the function and utilities of 
PLA2G2D are found in John Hopkins OMIM database 
record ID 605630, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Polymerase 
(dna directed), eta (POLH, Accession NM_006502.1) is an- 
other GAM72 target gene, herein designated TARGET 



GENE. POLH BINDING SITE1 and POLH BINDING SITE2 are 
target binding sites found in untranslated regions of 
mRNA encoded by POLH, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of POLH BINDING SITE1 and 
POLH BINDING SITE2, designated SEQ ID: 19397 and SEQ 
ID: 12030 respectively, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[12123] Another function of GAM72 is therefore inhibition of Poly- 
merase (dna directed), eta (POLH, Accession 
NM.006502.1) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with POLH. 

[12124] Polymerase (dna directed) kappa (POLK, Accession 

NM_016218.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. POLK BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by POLK, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of POLK BINDING SITE, designated 



SEQ ID:6167, to the nucleotide sequence of GAM 72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12125] Another function of GAM72 is therefore inhibition of Poly- 
merase (dna directed) kappa (POLK, Accession 
NM_016218.1), a gene which is necessary for chromo- 
some segregation. Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with POLK. 

[12126] The function of POLK has been established by previous 

studies. Wang et al. (2000) found that yeast TRF4, an evo- 
lutionary conserved gene necessary for chromosome 
segregation, encodes a DNA polymerase with beta- poly- 
merase- like properties. A double mutant in the redun- 
dant homologs TRF4 and TRF5 is unable to complete S 
phase, whereas a TRF4 single mutant completes a pre- 
sumably defective S phase that results in the failure of co- 
hesion between the replicated sister chromatids. This 
suggested that TRFs are a key link in the coordination be- 
tween DNA replication and sister chromatid cohesion. 
Walowsky et al. (1999) noted that a region of the human 
TRF4- 1 gene is identical to an STS (OMIM Ref. No. 
G06245) mapping to 5pl5. This region of chromosome 
5p is among the most common regions amplified in small 



cell lung tumor cell lines and in primary small cell tumors. 
In addition, amplifications in this region are frequently 
found in high- grade ovarian tumors. 

[12127] 

[12128] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12129] Wang, Z.; Castano, I. B.; De Las Penas, A.; Adams, C; 

Christman, M. F. : Pol kappa: a DNA polymerase required 
for sister chromatid cohesion. Science 289: 774- 779, 
2000. ; and 

[12130] walowsky, C; Fitzhugh, D.J.; Castano, I. B.; Ju, J. Y.; Levin, 
N. A.; Christman, M. F. : The topoisomerase- related func- 
tion gene TRF4 affects cellular sensitivity to the antitumor 
agent. 

[12131] Further studies establishing the function and utilities of 
POLK are found in John Hopkins OMIM database record ID 
605198, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. PP591 (Accession 
NM_025207.2) is another GAM72 target gene, herein des- 
ignated TARGET GENE. PP591 BINDING SITE is a target 
binding site found in the 5' untranslated region of mRNA 
encoded by PP591, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PP591 BINDING SITE, designated 
SEQ ID:5542, to the nucleotide sequence of GAM 72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12132] Another function of GAM72 is therefore inhibition of 

PP591 (Accession NM.025207.2) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PP591. 

[12133] Protein phosphatase 1, regulatory (inhibitor) subunit 3b 
(PPP1R3B, Accession NM_024607.1) is another GAM72 
target gene, herein designated TARGET GENE. PPP1R3B 
BINDING SITE1 and PPP1R3B BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by PPP1R3B, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PPP1R3B BINDING SITE1 and 
PPP1R3B BINDING SITE2, designated SEQ ID:12619 and 
SEQ ID:9817 respectively, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[12134] Another function of GAM72 is therefore inhibition of Pro- 



tein phosphatase 1, regulatory (inhibitor) subunit 3b 
(PPP1R3B, Accession NM_024607.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PPP1R3B. 

[12135] pric285 (Accession NM_033405.1) is another GAM 72 tar- 
get gene, herein designated TARGET GENE. PRIC285 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PRIC285, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PRIC285 
BINDING SITE, designated SEQ ID: 17244, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[12136] Another function of GAM72 is therefore inhibition of 

PRIC285 (Accession NM_033405.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRIC285. 

[12137] Protein kinase, y-linked (PRKY, Accession NM_002760.1) 
is another GAM72 target gene, herein designated TARGET 
GENE. PRKY BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PRKY, 
corresponding to a target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PRKY BINDING SITE, designated SEQ ID:4590, 
to the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 
[12138] Another function of GAM72 is therefore inhibition of Pro- 
tein kinase, y-linked (PRKY, Accession NM_002760.1), a 
gene which is a putative protein kinase. Accordingly, utili- 
ties of GAM72 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PRKY. 

[12139] The function of PRKY has been established by previous 
studies. PRKX (OMIM Ref. No. 300083) is a novel serine/ 
threonine subtype of protein kinase that appears to en- 
code a protein related to the catalytic subunit of the 
cAMP- dependent protein kinases, which are key players 
in the cellular responses to the second messenger cAMP. 
Klink et al. (1995) found that somatic cell hybrid analysis 
of PRKX under high stringency conditions revealed at least 
3 further loci closely related to this gene in the human, 
constituting a small subfamily. Schiebel et al. (1997) iso- 
lated and characterized the PRKY gene, which is highly 
homologous to the PRKX gene on Xp22.3 and represents a 



member of the cAMP- dependent serine/threonine protein 
kinase gene family. Abnormal interchange can occur any- 
where between Xp and Yp proximal to SRY (OMIM Ref. No. 
480000). Schiebel et al. (1997) demonstrated that abnor- 
mal interchange in XX males (OMIM Ref. No. 278850) and 
XY females (OMIM Ref. No. 306100) happens particularly 
frequently between PRKX and PRKY. In a collection of 26 
XX males and 4 XY females, between 27 and 35% of the 
interchanges took place between PRK homologs, but at 
different sites within the gene. PRKY and PRKX are located 
far from the pseudoautosomal region, where XY exchange 
normally takes place. Schiebel et al. (1997) stated that the 
unprecedented high sequence identity and identical orien- 
tation of PRKY to its homologous partner on the X chro- 
mosome, PRKX, explains the high frequency of abnormal 
pairing and the subsequent ectopic recombination, lead- 
ing to XX males and XY females and to the highest rate of 
recombination outside the pseudoautosomal region. 
Schiebel et al. (1997) used FISH analysis to map the PRKY 
gene to Ypll.2 in close proximity to AMELY (OMIM Ref. 
No. 410000); the autosomal copy, a pseudogene (OMIM 
Ref. No. PRKXP1), to 15q26; and a further X- linked pseu- 
dogene (OMIM Ref. No. PRKXP2) to Xql2- ql3. 



[12140] 

[12141] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 12142 ] Schiebel, K.; Mertz, A.; Winkelmann, B.; Glaser, B.; 

Schempp, W.; Rappold, G. : FISH localization of the human 
Y- homolog of protein kinase PRKX (PRKY) to Ypll.2 and 
two pseudogenes to 15q26 and Xql2- ql3. Cytogenet. 
Cell Genet. 76: 49- 52, 1997. ; and 

t 1214 3] Schiebel, K.; Winkelmann, M.; Mertz, A.; Xu, X.; Page, D. 
C.; Weil, D.; Petit, C.; Rappold, G. A. : Abnormal XY inter- 
change between a novel isolated protein kinase gene, 
PRKY, and its h. 

[12144] Further studies establishing the function and utilities of 
PRKY are found in John Hopkins OMIM database record ID 
400008, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. PRO0038 (Accession 
NM_014113.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. PRO0038 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PRO0038, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 



the nucleotide sequences of PRO0038 BINDING SITE, des- 
ignated SEQ ID:3005, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[12145] Another function of GAM72 is therefore inhibition of 

PRO0038 (Accession NM_014113.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0038. 

[12146] PRO0255 (Accession NM.014124.1) is another GAM72 
target gene, herein designated TARGET GENE. PRO0255 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PRO0255, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO0255 BINDING SITE, designated SEQ ID:7528, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12147] Another function of GAM72 is therefore inhibition of 

PRO0255 (Accession NM_014124.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0255. 

[12148] PRQ0456 (Accession NM.014127.1) is another GAM72 



target gene, herein designated TARGET GENE. PRO0456 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PRO0456, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO0456 BINDING SITE, designated SEQ ID: 19460, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12149] Another function of GAM72 is therefore inhibition of 

PRO0456 (Accession NM.014127.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0456. 

[12150] PRO0478 (Accession NM.014129.1) is another GAM72 
target gene, herein designated TARGET GENE. PRO0478 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by PRO0478, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO0478 BINDING SITE, designated SEQ ID:16168, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 



[12151] Another function of GAM72 is therefore inhibition of 

PRO0478 (Accession NM.014129.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0478. 

[12152] PRO0628 (Accession NM.014134.1) is another GAM72 
target gene, herein designated TARGET GENE. PRO0628 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by PRO0628, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO0628 BINDING SITE, designated SEQ ID: 15616, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12153] Another function of GAM72 is therefore inhibition of 

PRO0628 (Accession NM_014134.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0628. 

[12154] PRO1048 (Accession NM_018497.1) is another GAM72 
target gene, herein designated TARGET GENE. PRO1048 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by PRO1048, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO1048 BINDING SITE, designated SEQ ID: 18804, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12155] Another function of GAM72 is therefore inhibition of 

PRO1048 (Accession NM_018497.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO1048. 

[12156] PR01777 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. PR01777 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by PR01777, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PR01777 
BINDING SITE, designated SEQ ID:16858, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[12157] Another function of GAM72 is therefore inhibition of 

PR01777 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PR01777. 



[12158] PRO2015 (Accession NM_018512.1) is another GAM72 
target gene, herein designated TARGET GENE. PRO2015 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by PRO2015, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO2015 BINDING SITE, designated SEQ ID:11837, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12159] Another function of GAM72 is therefore inhibition of 

PRO2015 (Accession NM_018512.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO2015. 

[12160] PR02893 (Accession ) is another GAM72 target gene, 

herein designated TARGET GENE. PR02893 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by PR02893, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PR02893 
BINDING SITE, designated SEQ ID:4610, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 



also designated SEQ ID:342. 

[12161] Another function of GAM72 is therefore inhibition of 

PR02893 (Accession ) . Accordingly, utilities of GAM 72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PR02893. 

[12162] pieckstrin and sec7 domain protein (PSD, Accession 

NM_002779.2) is another GAM72 target gene, herein des- 
ignated TARGET GENE. PSD BINDING SITE is a target bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by PSD, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PSD BINDING SITE, designated SEQ 
ID: 14038, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12163] Another function of GAM72 is therefore inhibition of 
Pieckstrin and sec7 domain protein (PSD, Accession 
NM_002779.2), a gene which promotes guanine- nu- 
cleotide exchange on arf6. Accordingly, utilities of GAM72 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PSD. 

[12164] The function of PSD has been established by previous 
studies. Perletti et al. (1997) identified a novel human 



gene on 10q24, contiguous to the 3- prime end of the 
NFKB2 gene (OMIM Ref. No. 164012) in a tail- to- tail ar- 
rangement. They described a cDNA of 4,307 bp, isolated 
from an adult human brain cDNA library, which contains 
an open reading frame encoding a putative protein of 645 
amino acids with a predicted molecular weight of 71 kD. 
Database homology searches indicated that the novel 
gene codes for a putative protein containing 2 discrete 
domains with significant homology to the Sec7 and pleck- 
strin- homology (PH) domains, respectively. They used the 
gene symbol PSD for 'pleckstrin- Sec7 domains.' Northern 
blot analysis of a panel of RNAs from normal human tis- 
sues using the PSD cDNA as probe revealed the presence 
of 3 different tissue- specific transcripts of approximately 
4.3, 2.3, and 1.8 kb, the longest of which was expressed 
only in brain. The data suggested that the PSD gene may 
encode a protein related to the protein family containing 
both the Sec7 in the PH domains and thought to be in- 
volved in signaling transduction processes. Other human 
proteins in the same family include cytohesin- 1 (Kolanus 
et al., 1996) and ARNO (OMIM Ref. No. 602488) (Chardin 
et al., 1996). 

[12165] 



[12166] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 121 67] Kolanus, W.; Nagel, W.; Schiller, B.; Zeitlmann, L; Godar, 
S.; Stockinger, H.; Seed, B. : Alpha- L- beta- 2 integrin/ 
LFA- 1 binding to ICAM- 1 induced by cytohesin- 1, a cy- 
toplasmic regulatory molecule. Cell 86: 233- 242, 1996. ; 
and 

[12168] Perletti, L; Talarico, D.; Trecca, D.; Ronchetti, D.; Fracchi- 
olla, N. S.; Maiolo, A. T.; Neri, A. : Identification of a novel 
gene, PSD, adjacent to NFKB2/lyt- 10, which contains 
Sec7 an. 

[12169] Further studies establishing the function and utilities of 
PSD are found in John Hopkins OMIM database record ID 
602327, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Polymerase i and 
transcript release factor (PTRF, Accession NM_012232.1) 
is another GAM72 target gene, herein designated TARGET 
GENE. PTRF BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PTRF, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of PTRF BINDING SITE, designated SEQ ID: 12748, 
to the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[12170] Another function of GAM72 is therefore inhibition of Poly- 
merase i and transcript release factor (PTRF, Accession 
NM_012232.1) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PTRF. 

t 12171 ] RAD 18 (Accession NM.020165.2) is another GAM72 target 
gene, herein designated TARGET GENE. RAD 18 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by RAD18, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of RAD18 BIND- 
ING SITE, designated SEQ ID:923, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12172] Another function of GAM72 is therefore inhibition of 

RAD18 (Accession NM_020165.2), a gene which functions 
with dna repair protein rad5 in error- free postreplication 
dna repair and therefore may be associated with Cancer. 
Accordingly, utilities of GAM72 include diagnosis, preven- 



tion and treatment of Cancer, and of other diseases and 
clinical conditions associated with RAD18. 

[12173] The function of RAD18 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.2.Rad51 homolog (reca homolog, e. coli) (s. 
cerevisiae) (RAD51, Accession NM_002875.2) is another 
GAM72 target gene, herein designated TARGET GENE. 
RAD 51 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by RAD51, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAD51 BINDING SITE, designated 
SEQ ID:11450, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12174] Another function of GAM72 is therefore inhibition of 
Rad51 homolog (reca homolog, e. coli) (s. cerevisiae) 
(RAD51, Accession NM_002875.2) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RAD51. 

t 12175 ] Rad51-like 1 (s. cerevisiae) (RAD51L1, Accession 

NM_133509.1) is another GAM72 target gene, herein des- 



ignated TARGET GENE. RAD51L1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by RAD51L1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RAD51L1 BINDING SITE, designated SEQ ID:19291, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12176] Another function of GAM72 is therefore inhibition of 
Rad51-like 1 (s. cerevisiae) (RAD51L1, Accession 
NM.133509.1), a gene which is a member of the RAD51 
family of strand- transfer proteins. Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RAD51L1. 

[12177] The function of RAD51L1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40. 2. Retinoblastoma binding protein 9 (RBBP9, Ac- 
cession NM_006606.2) is another GAM72 target gene, 
herein designated TARGET GENE. RBBP9 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by RBBP9, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RBBP9 BINDING SITE, designated SEQ ID: 12889, to the nu- 
cleotide sequence of GAM72 RNA, herein designated GAM 
RNA, also designated SEQ ID:342. 

[12178] Another function of GAM72 is therefore inhibition of 
Retinoblastoma binding protein 9 (RBBP9, Accession 
NM_006606.2) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RBBP9. 

[12179] Retinoblastoma-like 1 (pl07) (RBL1, Accession 

NM_002895.1) is another GAM 72 target gene, herein des- 
ignated TARGET GENE. RBL1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RBL1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RBL1 BINDING SITE, designated 
SEQ ID:3943, to the nucleotide sequence of GAM 72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12180] Another function of GAM72 is therefore inhibition of 
Retinoblastoma-like 1 (pl07) (RBL1, Accession 



NM_002895.1), a gene which has an important role in 
negatively regulating the rate of progression of the cell 
cycle. Accordingly, utilities of CAM72 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with RBL1. 

[12181] The function of RBL1 has been established by previous 

studies. The cellular protein pl07, like the retinoblastoma 
gene product (OMIM Ref. No. 180200), has been shown to 
form a specific complex with adenovirus E1A and SV40 
large T antigen (T). The binding characteristics implied 
that RBI and pl07 share a common biochemical function. 
Ewen et al. (1991) used a partial cDNA for human pl07 to 
map the gene to 20qll.2 by fluorescence in situ hy- 
bridization. The cDNA encoded a 936- residue protein. 
Comparison with RBI showed a major region of homology 
extending over 564 residues. This region in RBI is essen- 
tial to its growth- controlling function. Sequences outside 
of this region are largely unique to each protein. 

[12182] Animal model experiments lend further support to the 

function of RBL1. LeCouter et al. (1998) introduced a null 
mutation in pl07 into the germ line of mice and bred into 
a BALB/cJ genetic background. Mice lacking pl07 were vi- 
able and fertile but displayed impaired growth, reaching 



about 50% of normal weight by 2 1 days of age. Mutant 
mice exhibited a myeloproliferative disorder characterized 
by ectopic myeloid hyperplasia in the spleen and liver. 
Embryonic pl07 - /- fibroblasts and primary myoblasts 
isolated from adult pl07 - /- mice displayed a striking 2- 
fold acceleration in doubling time. However, cell sort 
analysis indicated that the fraction of cells in Gl, S, and 
G2 was unaltered, suggesting that the different phases of 
the cell cycle in pl07 - /- cells was uniformly reduced by 
a factor of 2. Western analysis of cyclin expression in syn- 
chronized pl07 - /- fibroblasts revealed that expression 
of cyclins E and A preceded that of Dl. Mutant embryos 
expressed approximately twice the normal levels of Rb, 
whereas pl30 levels were unaltered. Finally, mutant mice 
reverted to a wildtype phenotype following a single back- 
cross with C57BL/6J mice, suggesting the existence of 
modifier genes that have potentially epistatic relationships 
with pl07. LeCouter et al. (1998) concluded that pl07 has 
an important role in negatively regulating the rate of pro- 
gression of the cell cycle, but in a strain- dependent man- 
ner. 

[12183] ^ is appreciated that the abovementioned animal model 
for RBL1 is acknowledged by those skilled in the art as a 



scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[12184] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12185] Ewen, M. E.; Xing, Y.; Lawrence, J. B.; Livingston, D. M. : 

Molecular cloning, chromosomal mapping, and expression 
of the cDNA for pl07, a retinoblastoma gene product- re- 
lated protein. Cell 66: 1155- 1164, 1991. ; and 

[12186] LeCouter, J. E.; Kablar, B.; Hardy, W. R.; Ying, C; Megeney, 
L. A.; May, L. L.; Rudnicki, M. A. : Strain- dependent 
myeloid hyperplasia, growth deficiency, and accelerated 
cell cycle in. 

[12187] Further studies establishing the function and utilities of 
RBL1 are found in John Hopkins OMIM database record ID 
116957, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Recq protein-like 5 
(RECQL5, Accession NM_004259.2) is another GAM72 tar- 
get gene, herein designated TARGET GENE. RECQL5 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by RECQL5, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of RECQL5 
BINDING SITE, designated SEQ ID: 16624, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[12188] Another function of GAM72 is therefore inhibition of Recq 
protein-like 5 (RECQL5, Accession NM.004259.2) . Ac- 
cordingly, utilities of GAM72 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with RECQL5. 

[12189] Rho-related btb domain containing 3 (RHOBTB3, Acces- 
sion NM_014899.1) is another GAM72 target gene, herein 
designated TARGET GENE. RHOBTB3 BINDING SITE is a tar- 
get binding site found in the 3 N untranslated region of 
mRNA encoded by RHOBTB3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RHOBTB3 BIND- 
ING SITE, designated SEQ ID:14678, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12190] Another function of GAM72 is therefore inhibition of Rho- 
related btb domain containing 3 (RHOBTB3, Accession 
NM_014899.1) . Accordingly, utilities of GAM72 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RHOBTB3. 

[12191] RN02 (Accession ) is another CAM72 target gene, herein 
designated TARGET GENE. RN02 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by RN02, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RN02 BINDING SITE, designated 
SEQ ID:8096, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12192] Another function of GAM72 is therefore inhibition of 
RN02 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RN02. 

t 121 93] RoXaN (Accession NM.017590.4) is another GAM 72 target 
gene, herein designated TARGET GENE. RoXaN BINDING 
SITE1 and RoXaN BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by 
RoXaN, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of RoXaN BINDING SITE1 and RoXaN 



BINDING SITE2, designated SEQ ID:7925 and SEQ ID:1449 
respectively, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12194] Another function of GAM72 is therefore inhibition of 

RoXaN (Accession NM_017590.4) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RoXaN. 

[12195] Ribosomal protein I13 (RPL13, Accession NM_000977.2) is 
another GAM72 target gene, herein designated TARGET 
GENE. RPL13 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by RPL13, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RPL13 BINDING SITE, 
designated SEQ ID:7469, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[12196] Another function of GAM72 is therefore inhibition of Ri- 
bosomal protein 1 13 (RPL13, Accession NM.000977.2) . 
Accordingly, utilities of GAM72 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RPL13. 



[12197] Rpol-2 (Accession ) is another GAM72 target gene, herein 
designated TARGET GENE. Rpol-2 BINDING SITE1 and 
Rpol-2 BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by Rpol-2, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
Rpol-2 BINDING SITE1 and Rpol-2 BINDING SITE2, desig- 
nated SEQ ID: 1849 and SEQ ID: 1072 respectively, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12198] Another function of GAM72 is therefore inhibition of 

Rpol-2 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Rpol-2. 

[12199] RR p4 (Accession NM.014285.3) is another GAM72 target 
gene, herein designated TARGET GENE. RRP4 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by RRP4, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RRP4 BINDING 
SITE, designated SEQ ID:15765, to the nucleotide se- 



quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12200] Another function of GAM 72 is therefore inhibition of RRP4 
(Accession NM.014285.3) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RRP4. 

[12201] si64 (Accession XM.027330.10) is another GAM72 target 
gene, herein designated TARGET GENE. S164 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by S164, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of S164 BINDING 
SITE, designated SEQ ID: 19587, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12202] Another function of GAM72 is therefore inhibition of S164 
(Accession XM_027330.10) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with S164. 

[12203] SAC 2 (Accession NM_014937.1) is another GAM72 target 
gene, herein designated TARGET GENE. SAC 2 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by SAC2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SAC2 BIND- 
ING SITE, designated SEQ ID:9886, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12204] Another function of GAM72 is therefore inhibition of SAC2 
(Accession NM_014937.1) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SAC2. 

[12205] SCYA5 (Accession ) is another GAM72 target gene, herein 
designated TARGET GENE. SCYA5 BINDING SITE1 and 
SCYA5 BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by SCYA5, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SCYA5 BINDING SITE1 and SCYA5 BINDING SITE2, desig- 
nated SEQ ID:9538 and SEQ ID: 19472 respectively, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12206] Another function of GAM72 is therefore inhibition of 



SCYA5 (Accession ) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SCYA5. 

t 12207 ] Small edrk-rich factor lb (centromeric) (SERF1B, Accession 
NM_022978.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. SERF1B BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SERF1B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SERF1B BINDING SITE, designated 
SEQ ID: 12529, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12208] Another function of GAM72 is therefore inhibition of Small 
edrk-rich factor lb (centromeric) (SERF1B, Accession 
NM_022978.1) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SERF1B. 

[12209] Splicing factor, arginine/serine-rich 2, interacting protein 
(SFRS2IP, Accession NM_004719.1) is another GAM72 tar- 
get gene, herein designated TARGET GENE. SFRS2IP BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by SFRS2IP, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SFRS2IP 
BINDING SITE, designated SEQ ID:6699, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[12210] Another function of GAM72 is therefore inhibition of 

Splicing factor, arginine/serine-rich 2, interacting protein 
(SFRS2IP, Accession NM_004719.1), a gene which plays an 
essential role in pre- mRNA splicing. Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SFRS2IP. 

[12211] The function of SFRS2IPand its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Serum/glucocorticoid regulated kinase-like 
(SGKL, Accession NM_013257.3) is another GAM72 target 
gene, herein designated TARGET GENE. SGKL BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by SGKL, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of SGKL BINDING SITE, designated SEQ ID:5761, 
to the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[12212] Another function of GAM72 is therefore inhibition of 

Serum/glucocorticoid regulated kinase-like (SGKL, Acces- 
sion NM_013257.3) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SGKL. 

[12213] sh2 domain containing 3a (SH2D3A, Accession 

NM_005490.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. SH2D3A BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SH2D3A, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SH2D3A BINDING SITE, desig- 
nated SEQ ID: 15487, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[12214] Another function of GAM72 is therefore inhibition of Sh2 
domain containing 3a (SH2D3A, Accession NM_005490.1) 
. Accordingly, utilities of GAM72 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 



associated with SH2D3A. 

[12215] Sialyltransferase 4a (beta-galactoside alpha- 

2,3-sialytransferase) (SIAT4A, Accession NM_173344.1) is 
another GAM72 target gene, herein designated TARGET 
GENE. SIAT4A BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT4A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SIAT4A BINDING 
SITE, designated SEQ ID:9442, to the nucleotide sequence 
of GAM72 RNA, herein designated GAM RNA, also desig- 
nated SEQID:342. 

[12216] Another function of GAM72 is therefore inhibition of Sia- 
lyltransferase 4a (beta-galactoside alpha- 
2,3-sialytransferase) (SIAT4A, Accession NM_173344.1) . 
Accordingly, utilities of GAM72 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT4A. 

t 12217 ] Sialic acid binding ig-like lectin 11 (SIGLEC11, Accession 
NM_052884.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. SIGLEC11 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by SIGLEC11, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SIGLEC11 BINDING SITE, des- 
ignated SEQ ID:5392, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[12218] Another function of GAM72 is therefore inhibition of Sialic 
acid binding ig-like lectin 11 (SIGLEC11, Accession 
NM.052884.1) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SIGLEC11. 

[12219] Solute carrier family 2 (facilitated glucose transporter), 
member 11 (SLC2A11, Accession NM_030807.2) is an- 
other GAM72 target gene, herein designated TARGET 
GENE. SLC2A11 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
SLC2A11, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC2A11 BINDING SITE, designated 
SEQ ID: 14546, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 



[12220] Another function of GAM72 is therefore inhibition of So- 
lute carrier family 2 (facilitated glucose transporter), 
member 11 (SLC2A11, Accession NM_030807.2) . Accord- 
ingly, utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC2A11. 

[12221] SMA3 (Accession NM_006780.1) is another GAM72 target 
gene, herein designated TARGET GENE. SMA3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SMA3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SMA3 BIND- 
ING SITE, designated SEQ ID:5456, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12222] Another function of GAM72 is therefore inhibition of 

SMA3 (Accession NM_006780.1) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMA3. 

[12223] Smith-magenis syndrome chromosome region, candidate 
5 (SMCR5, Accession NM.144774.1) is another GAM72 
target gene, herein designated TARGET GENE. SMCR5 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SMCR5, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SMCR5 BINDING SITE, designated SEQ ID: 10816, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12224] Another function of GAM72 is therefore inhibition of 

Smith-magenis syndrome chromosome region, candidate 
5 (SMCR5, Accession NM.144774.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMCR5. 

[12225] Small nuclear rna activating complex, polypeptide 1, 
43kda (SNAPC1, Accession NM_003082.2) is another 
GAM72 target gene, herein designated TARGET GENE. 
SNAPC1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by SNAPC1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SNAPC1 BINDING SITE, designated SEQ ID:6354, to the 
nucleotide sequence of GAM72 RNA, herein designated 



GAM RNA, also designated SEQ ID:342. 

[12226] Another function of GAM72 is therefore inhibition of Small 
nuclear rna activating complex, polypeptide 1, 43kda 
(SNAPC1, Accession NM_003082.2) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SNAPC1. 

[12227] Sprouty homolog 4 (drosophila) (SPRY4, Accession 

NM_030964.2) is another GAM72 target gene, herein des- 
ignated TARGET GENE. SPRY4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SPRY4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SPRY4 BINDING SITE, designated 
SEQ ID: 10205, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12228] Another function of GAM72 is therefore inhibition of 
Sprouty homolog 4 (drosophila) (SPRY4, Accession 
NM_030964.2) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SPRY4. 

[12229] SRGAP1 (Accession XM_051143.3) is another GAM 72 tar- 
get gene, herein designated TARGET GENE. SRGAP1 BIND- 



ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by SRGAP1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SRGAP1 
BINDING SITE, designated SEQ ID:18079, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[12230] Another function of GAM72 is therefore inhibition of SR- 
GAP1 (Accession XM.051143.3) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SRGAP1. 

[12231] Syntaxin 12 (STX12, Accession NM.177424.1) is another 
GAM72 target gene, herein designated TARGET GENE. 
STX12 BINDING SITE is a target binding site found in the 
3^ untranslated region of mRNA encoded by STX12, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of STX12 BINDING SITE, designated SEQ ID:2278, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12232] Another function of GAM72 is therefore inhibition of Syn- 



taxin 12 (STX12, Accession NM_177424.1) . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with STX12. 

[12233] sudd suppressor of bimd6 homolog (a. nidulans) (SUDD, 
Accession NM_145906.1) is another GAM72 target gene, 
herein designated TARGET GENE. SUDD BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by SUDD, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SUDD BINDING SITE, designated SEQ ID:13818, to the nu- 
cleotide sequence of GAM72 RNA, herein designated GAM 
RNA, also designated SEQ ID:342. 

[12234] Another function of GAM72 is therefore inhibition of Sudd 
suppressor of bimd6 homolog (a. nidulans) (SUDD, Acces- 
sion NM_145906.1) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SUDD. 

[12235] Reserved (SYAP1, Accession NM.032 796.2) is another 
GAM72 target gene, herein designated TARGET GENE. 
SYAP1 BINDING SITE is a target binding site found in the 



3 X untranslated region of mRN A encoded by SYAP1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SYAP1 BINDING SITE, designated SEQ ID: 19134, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 
[12236] Another function of GAM72 is therefore inhibition of Re- 
served (SYAP1, Accession NM_032796.2) . Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SYAP1. 

[12237] Synaptojanin 2 binding protein (SYNJ2BP, Accession 

NM_018373.1) is another GAM 72 target gene, herein des- 
ignated TARGET GENE. SYNJ2BP BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SYNJ2BP, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SYNJ2BP BINDING SITE, desig- 
nated SEQ ID:7272, to the nucleotide sequence of GAM72 
RNA, herein designated GAM RNA, also designated SEQ 
ID:342. 



[12238] Another function of GAM72 is therefore inhibition of 
Synaptojanin 2 binding protein (SYNJ2BP, Accession 
NM_018373.1) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SYNJ2BP. 

[12239] Synaptopodin 2 (SYNP02, Accession XM.050219.6) is an- 
other GAM72 target gene, herein designated TARGET 
GENE. SYNP02 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
SYNP02, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SYNP02 BINDING SITE, designated 
SEQ ID:9657, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12240] Another function of GAM72 is therefore inhibition of 

Synaptopodin 2 (SYNP02, Accession XM.050219.6) . Ac- 
cordingly, utilities of GAM72 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SYNP02. 

[12241] T _box 6 (TBX6, Accession NM_004608.2) is another 
GAM72 target gene, herein designated TARGET GENE. 
TBX6 BINDING SITE is a target binding site found in the 3 x 



untranslated region of multiple transcripts of mRNA en- 
coded byTBX6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TBX6 BINDING SITE, designated 
SEQ ID:7788, to the nucleotide sequence of GAM 72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12242] Another function of GAM72 is therefore inhibition of T- 
box 6 (TBX6, Accession NM_004608.2), a gene which is a 
probable transcriptional regulator involved in develop- 
mental processes. Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TBX6. 

[12243] jhe function of TBX6 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM59.1.Thymine-dna glycosylase (TDG, Accession 
NM_003211.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. TDG BINDING SITE is a target bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by TDG, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of TDG BINDING SITE, designated SEQ 
ID:16585, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12244] Another function of GAM72 is therefore inhibition of 

Thymine-dna glycosylase (TDG, Accession NM_003211.1), 
a gene which excises uracil and thymine from mispairs 
with guanidine. Accordingly, utilities of GAM72 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with TDG. 

[12245] The function of TDG has been established by previous 

studies. The process of spontaneous hydrolytic deamina- 
tion affects all DNA bases with exocyclic amino groups 
(Lindahl, 1982). Hydrolytic deamination of 5- methylcyto- 
sine leads to the formation of G/T mismatches. These G/T 
mismatches are corrected to G/C basepairs by a mis- 
match- specific DNA- binding glycosylase, TDG. TDG ini- 
tiates repair of G/T and G/U mismatches, commonly as- 
sociated with CpG islands, by removing thymine and uracil 
moieties. Tini et al. (2002) reported that TDG associates 
with transcriptional coactivators CBP (OMIM Ref. No. 
600140) and p300 (OMIM Ref. No. 602700) and that the 
resulting complexes are competent for both the excision 
step of repair and histone acetylation. TDG stimulated CBP 



transcriptional activity in transfected cells and reciprocally 
served as a substrate for CBP/p300 acetylation. This 
acetylation triggered release of CBP from DNA ternary 
complexes and also regulated recruitment of repair en- 
donuclease APE (OMIM Ref. No. 107748). These observa- 
tions revealed a potential regulatory role for protein 
acetylation in base mismatch repair and a role for CBP/ 
p300 in maintaining genomic stability. 

[12246] 

[12247] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12248] Tjnj, M .; Benecke, A.; Urn, S.-J.; Torchia, J.; Evans, R. M.; 
Chambon, P. : Association of CBP/p300 acetylase and 
thymine DNA glycosylase links DNA repair and transcrip- 
tion. Molec. Cell 9: 265- 277, 2002. ; and 



[12249] Neddermann, P.; Gallinari, P.; Lettieri, T.; Schmid, D.; 

Truong, O.; HsuanJ.J.; Wiebauer, K.; Jiricny, J. : Cloning 
and expression of human G/T mismatch- specific 
thymine- DNA glycosyl. 

[12250] Further studies establishing the function and utilities of 
TDG are found in John Hopkins OMIM database record ID 
601423, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Tyrosyl-dna phos- 
phodiesterase 1 (TDP1, Accession NM.018319.2) is an- 
other GAM72 target gene, herein designated TARGET 
GENE. TDP1 BINDING SITE is a target binding site found in 
the 5 N untranslated region of mRNA encoded byTDPl, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TDP1 BINDING SITE, designated SEQ ID:3718, 
to the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[12251] Another function of GAM72 is therefore inhibition of Ty- 
rosyl-dna phosphodiesterase 1 (TDP1, Accession 
NM.018319.2) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TDP1. 



[12252] Telomerase-associated protein 1 (TEP1, Accession 

NM_007110.3) is another GAM72 target gene, herein des- 
ignated TARGET GENE. TEP1 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded byTEPl, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TEP1 BINDING SITE, designated 
SEQ ID:7532, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12253] Another function of GAM72 is therefore inhibition of 
Telomerase-associated protein 1 (TEP1, Accession 
NM_007110.3), a gene which interacts with active telom- 
erase RNA. Accordingly, utilities of GAM72 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with TEP1. 

[12254] The function of TEP1 has been established by previous 

studies. The telomerase ribonucleoprotein (OMIM Ref. No. 
187270) catalyzes the addition of new telomeres on the 
chromosome ends. Harrington et al. (1997) noted that in 
humans, the telomeric repeat is 5- prime- TTAGGG- 3- 
prime and the telomerase RNA contains a sequence com- 
plementary to this telomeric repeat. The telomerase RNA 



template is required for telomere repeat synthesis in vitro 
and in vivo. The ribonucleoprotein complex responsible 
for telomerase activity had been purified only in ciliates. 
Purified tetrahymena telomerase contains an RNA and 2 
protein components, p80 and p95. The p80 component 
can be specifically cross linked to telomerase RNA, 
whereas the p95 component binds and cross links to sin- 
gle- stranded, telomeric DNA. Harrington et al. (1997) 
identified a cDNA encoding a tetrahymena p80 homolog 
from a murine colonic crypt expressed sequence tag (EST) 
database. The mouse sequence was used as a probe to 
identify contiguous human cDNA clones from a library 
prepared from a human colon carcinoma cell line. The 
mouse and human open reading frames were found to be 
75% identical at the amino acid level. The predicted hu- 
man polypeptide contains 2,627 amino acids, 2 fewer 
than the predicted mouse polypeptide. Northern blot 
analysis of both mouse and human tissues showed 
widespread expression of the gene, which they symbol- 
ized TP1. The studies indicated that telomerase- associ- 
ated proteins are conserved from ciliates to humans. Saito 
et al. (1997) mapped the human TEP1 gene and mouse 
Tepl gene by fluorescence in situ hybridization to human 



chromosome 14qll.2 and to the C2- Dl band of mouse 
chromosome 14, respectively. By means of genetic linkage 
mapping, the mouse gene was further localized to a posi- 
tion 2.7 cM distal to D14Mitl8 and D14Mitl34, and 2.0 
cM proximal to D14Mit5 on mouse chromosome 14, 
where conserved linkage homology with human chromo- 
some 14qll- ql2 had been identified. 

[12255] 

[12256] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12257] Harrington, L; McPhail, T.; Mar, V.; Zhou, W.; Oulton, R.; 
Bass, M. B.; Arruda, I.; Robinson, M. 0. : A mammalian 
telomerase- associated protein. Science 275: 973- 976, 
1997. ; and 

[12258] saito, T.; Matsuda, Y.; Suzuki, T.; Hayashi, A.; Yuan, X.; 
Saito, M.; Nakayama, J.; Hori, T.; Ishikawa, F. : Compara- 
tive gene mapping of the human and mouse TEP1 genes, 
which encode one. 

[12259] Further studies establishing the function and utilities of 
TEP1 are found in John Hopkins OMIM database record ID 
601686, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Testis derived tran- 



script (3 Mm domains) (TES, Accession NM_015641.2) is 
another GAM72 target gene, herein designated TARGET 
GENE. TES BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by TES, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TES BINDING SITE, designated 
SEQ ID: 12134, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12260] Another function of GAM72 is therefore inhibition of 

Testis derived transcript (3 Mm domains) (TES, Accession 
NM_015641.2), a gene which acts as a tumor suppressor 
and therefore may be associated with Ovarian carcinomas, 
breast cancer. Accordingly, utilities of GAM72 include di- 
agnosis, prevention and treatment of Ovarian carcinomas, 
breast cancer, and of other diseases and clinical condi- 
tions associated with TES. 

[12261] The function of TES has been established by previous 

studies. By construction and sequencing of a BAC contig 
within the FRA7G region at 7q31.2, Tatarelli et al. (2000) 
identified a novel gene which they called TESTIN because 
of its homology to mouse testin. They isolated 3 human 



isoforms. Isoforms 1 and 2, which use exon la and differ 
in their 3- prime UTR, contain 7 exons and encode a de- 
duced 421- amino acid protein with a calculated molecu- 
lar mass of 48 kD. Isoform 3, which uses exon lb, en- 
codes a deduced 412- amino acid protein with a calcu- 
lated molecular mass of 47 kD. Each of the isoforms con- 
tains 3 LIM domains in the C terminus and shows 89% and 
35% sequence identity with the mouse and C. elegans ho- 
mologs, respectively. Human TESTIN contains 7 putative 
functional sites: 4 phosphorylation sites, a glycosylation 
site, a myristylation site, and a cytochrome C heme- bind- 
ing site. Northern blot analysis of normal human tissues 
demonstrated ubiquitous expression of an approximately 
2.8- kb TESTIN transcript, which apparently corresponded 
to isoforms 2 and 3. An approximately 1.5- kb transcript, 
corresponding to isoform 1, was expressed at significantly 
higher levels in testis than in other tissues. FRA7G is a 
common aphidicolin- inducible fragile site at 7q31.2 
showing loss of heterozygosity in human malignancies. 
Tatarelli et al. (2000) noted that a relationship between 
LIM proteins and cancer had been observed in several 
studies. By RT- PCR analysis, they found lack of TESTIN 
expression in 22% of cancer cell lines and 44% of the cell 



lines derived from hematologic malignancies. They deter- 
mined that in most of these cases the inactivation of 
TESTIN expression was due to methylation of a CpG is- 
land. Analysis of the TESTIN coding region in 26 tumor 
cell lines revealed 3 missense mutations. The authors thus 
suggested that TESTIN may represent a tumor suppressor 
gene. Tobias et al. (2001) also cloned and characterized 
human TESTIN, which they called TES. Mutation analysis of 
the coding TES exons in 21 human- derived cell lines re- 
vealed the presence of a frameshift mutation in 1 allele in 
a breast cancer cell line. Methylation of the CpG island at 
the 5- prime end of TES appeared to be a remarkably fre- 
quent finding, occurring in 7 of 10 ovarian carcinomas 
and in each of 30 tumor- derived cell lines tested. More- 
over, forced expression of TES in HeLa or OVCAR5 cells 
resulted in a profound reduction in growth potential, as 
determined by the colony formation assay. Tobias et al. 
(2001) suggested that TES is a tumor suppressor gene 
that is inactivated primarily by transcriptional silencing 
resulting from CpG island methylation. 

[12262] 

[12263] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[12264] Tatarelli, C; Linnenbach, A.; Mimori, K.; Croce, C. M. : 
Characterization of the human TESTIN gene localized in 
the FRA7G region at 7q31.2. Genomics 68: 1- 12, 2000. ; 
and 

[12265] Tobias, E. S.; Hurlstone, A. F. L; MacKenzie, E.; McFarlane, 
R.; Black, D. M. : The TES gene at 7q31.1 is methylated in 
tumours and encodes a novel growth- suppressing LIM 
domain prote. 

[12266] Further studies establishing the function and utilities of 
TES are found in John Hopkins OMIM database record ID 
606085, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.TM7SF3 (Accession 
NM_016551.1) is another GAM 72 target gene, herein des- 
ignated TARGET GENE. TM7SF3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by TM7SF3, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TM7SF3 BINDING SITE, desig- 
nated SEQ ID:572, to the nucleotide sequence of GAM72 
RNA, herein designated GAM RNA, also designated SEQ 
ID:342. 



[12267] Another function of GAM72 is therefore inhibition of 

TM7SF3 (Accession NM_016551.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TM7SF3. 

[12268] Tumor necrosis factor receptor superfamily, member lb 
(TNFRSF1B, Accession NM_001066.2) is another GAM 72 
target gene, herein designated TARGET GENE. TNFRSF1B 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded byTNFRSFIB, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TNFRSF1B BINDING SITE, designated SEQ ID:6162, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12269] Another function of GAM72 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member lb 
(TNFRSF1B, Accession NM_001066.2), a gene which medi- 
ates proinflammatory cellular responses, and therefore 
may be associated with Familial combined hyperlipidemia. 
Accordingly, utilities of GAM72 include diagnosis, preven- 
tion and treatment of Familial combined hyperlipidemia., 
and of other diseases and clinical conditions associated 



with TNFRSF1B. 

[12270] The function of TNFRSF1B has been established by previ- 
ous studies. Preassembly or self- association of cytokine 
receptor dimers (e.g., OMIM Ref. No. 147810; IL2R, 
147730; and EPOR, 133171) occurs via the same amino 
acid contacts that are critical for ligand binding. Chan et 
al. (2000) found that, in contrast, the p60 (TNFRSF1A; 
191190) and p80 (TNFRSF1B) TNFA receptors self- as- 
semble through a distinct functional domain in the TNFR 
extracellular domain, termed the pre- ligand assembly 
domain (PLAD), in the absence of ligand. Deletion of the 
PLAD results in monomeric presentation of p60 or p80. 
Flow cytometric analysis showed that efficient TNFA bind- 
ing depends on receptor self- assembly. They also found 
that other members of the TNF receptor superfamily, in- 
cluding the extracellular domains of TRAIL (TNFRSF10A; 
603611), CD40 (TNFRSF5; 109535), and FAS (TNFRSF6; 
134637), all self- associate but do not interact with het- 
erologous receptors. Using Jurkat T cells, which express 
TNFR1 but little TNFR2, and Jurkat cells stably transfected 
with TNFR2, Li et al. (2002) confirmed that TNF stimula- 
tion, or stimulation with a TNFR2, but not TNFR1, agonist, 
causes a loss of TRAF2 (OMIM Ref. No. 601895) in the 



TNFR2- expressing cells, but not the parental cell line, 
through a ubiquitination- and proteasome- dependent 
process. Binding analysis indicated that TRAF2 interacts 
with CIAP1 (OMIM Ref. No. 601712) and CIAP2 (OMIM Ref. 
No. 601721), which possess E3 ubiquitin ligase (e.g. 
UBE3A, 601623) activity. Ubiquitination assays and SDS- 
PAGE analysis showed that in the presence of an E2- con- 
jugating enzyme (e.g., UBCH7, 603721), CIAP1, but not 
CIAP2, induces TRAF2 ubiquitination outside of its RING 
domain. Both ClAPs bind but neither ubiquitinates TRAF1 
(OMIM Ref. No. 601711). CIAP1 expression fails to protect 
TNFR2- expressing cells from TNF- induced apoptosis, 
whereas an E3- inactive CIAP1 mutant and wildtype CIAP2 
do protect cells from TRAF2 downregulation and cause a 
delay in cell death. Li et al. (2002) concluded that TNFR2 
stimulation causes the ubiquitination of TRAF2 by CIAP1, 
which can play a proapoptotic role in TNF signaling. 
[12271] Animal model experiments lend further support to the 
function of TNFRSF1B. Bruce et al. (1996) used targeted 
gene disruption to generate mice lacking either the p55 
(TNFR1) or the p75 (TNFR2) TNF receptor; mice lacking 
both p55 and p75 were generated from crosses of the 
singly deficient mice. The TNFR- deficient (TNFR- KO) 



mice exhibited no overt phenotype under unchallenged 
conditions. Bruce et al. (1996) reported that damage to 
neurons caused by focal cerebral ischemia and epileptic 
seizures was exacerbated in the TNFR- KO mice, indicat- 
ing that TNF serves a neuroprotective function. Their 
studies indicated that TNF protects neurons by stimulat- 
ing antioxidative pathways. Injury- induced microglial ac- 
tivation was suppressed in TNFR- KO mice. They con- 
cluded that drugs which target TNF signaling pathways 
may prove beneficial in treating stroke or traumatic brain 
injury. 

[12272] it i S appreciated that the abovementioned animal model 
for TNFRSF1B is acknowledged by those skilled in the art 
as a scientifically valid animal model, as can be further 
appreciated from the publications sited hereinbelow. 

[12273] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12274] chan, F. K.- M.; Chun, H.J.; Zheng, L; Siegel, R. M.; Bui, 
K. L; Lenardo, M. J. : A domain in TNF receptors that me- 
diates ligand- independent receptor assembly and signal- 
ing. Science 288: 2351- 2354, 2000. ; and 

[12275] Lij x.; Yang, Y.; Ashwell, J. D. : TNF- Rll and c- IAP1 medi- 



ate ubiquitination and degradation of TRAF2. Nature 416: 
345- 349, 2002. 

[12276] Further studies establishing the function and utilities of 
TNFRSF1B are found in John Hopkins OMIM database 
record ID 191191, and in cited publications listed in Table 
5, which are hereby incorporated by reference.Tumor 
necrosis factor (ligand) superfamily, member 10 
(TNFSF10, Accession NM_003810.2) is another GAM72 
target gene, herein designated TARGET GENE. TNFSF10 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by TNFSF10, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TNFSF10 BINDING SITE, designated SEQ ID:15311, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12277] Another function of GAM72 is therefore inhibition of Tu- 
mor necrosis factor (ligand) superfamily, member 10 
(TNFSF10, Accession NM_003810.2), a gene which medi- 
ates cell death. Accordingly, utilities of GAM72 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with TNFSF10. 



[12278] The function of TNFSF10 has been established by previous 
studies. Degli- Esposti et al. (1997) noted that TRAIL can 
induce apoptosis in a wide variety of transformed cell 
lines of diverse lineage, but does not appear to kill normal 
cells even though TRAIL mRNA is expressed at significant 
levels in most normal tissues. They suggested that the 
regulation of TRAIL function takes place at the level of re- 
ceptor expression. The TRAIL receptors TRAILR1, also 
called DR4 (OMIM Ref. No. 603611), and TRAILR2, also 
called DR5 (OMIM Ref. No. 603612), are capable of medi- 
ating apoptosis. Two other receptors, TRAILR3 (OMIM Ref. 
No. 603613) and TRAILR4 (OMIM Ref. No. 603614), do not 
signal apoptosis and are potential decoy receptors for 
TRAIL. Cell death induced by TRAIL had been believed to 
occur exclusively in tumor cells, suggesting that this drug 
was safe to use as an antitumor therapy. Nitsch et al. 
(2000) reported that TRAIL induced apoptosis in the hu- 
man brain, which argues against the use of TRAIL for 
therapy of human brain tumors. However, neuroinflam- 
matory T cells that express TRAIL might induce apoptosis 
of brain tissue, indicating a potential target for treatment 
of multiple sclerosis. 

[12279] Animal model experiments lend further support to the 



function of TNFSF10. Cretney et al. (2002) generated 
healthy, fertile Trail- deficient mice by homologous re- 
combination. Functional analysis confirmed the impor- 
tance of Trail in mediating natural killer (NK) cytotoxicity 
to some tumor target cells. The authors found that Trail 
contributes to NK cell suppression of metastases to liver 
by a renal adenocarcinoma and to multiple tissues by 
breast carcinoma cells. Trail - /- mice were also more 
susceptible than wildtype mice to early onset of fibrosar- 
comas from lower doses of methylcholanthrene. 

[12280] it is appreciated that the abovementioned animal model 
for TNFSF10 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[12281] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12282] Degli- Esposti, M. A.; Dougall, W. C; Smolak, P. J.; Waugh, 
J. Y.; Smith, C. A.; Goodwin, R. C. : The novel receptor 
TRAIL- R4 induces NF- kappa- B and protects against 
TRAIL- mediated apoptosis, yet retains an incomplete 
death domain. Immunity 7: 813- 820, 1997. ; and 

[12283] Nitsch, R.; Bechmann, I.; Deisz, R. A.; Haas, D.; Lehmann, 



T. N.; Wendling, U.; Zipp, F. : Human brain- cell death in- 
duced by tumour- necrosis- factor- related apoptosis- 
inducing ligand (TRA. 

[12284] Further studies establishing the function and utilities of 

TNFSF10 are found in John Hopkins OMIM database record 
ID 603598, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Tropomyosin 
4 (TPM4, Accession NM_003290.1) is another GAM 72 tar- 
get gene, herein designated TARGET GENE. TPM4 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by TPM4, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TPM4 BIND- 
ING SITE, designated SEQ ID:11140, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12285] Another function of GAM72 is therefore inhibition of 

Tropomyosin 4 (TPM4, Accession NM_003290.1), a gene 
which plays a central role, in association with the troponin 
complex, in the calcium dependent regulation of verte- 
brate striated muscle contraction. Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with TPM4. 
[12286] The function of TPM4 has been established by previous 
studies. Vertebrates have at least 4 different tropomyosin 
genes; in humans, they are named TPM1 (OMIM Ref. No. 
191010), TPM2 (OMIM Ref. No. 190990), TPM3 (OMIM Ref. 
No. 191030), and TPM4. Both the muscle and nonmuscle 
isoforms of the tropomyosins are expressed through al- 
ternative splicing of each of the 4 genes. Laing et al. 
(1995) referred to unpublished observations indicating 
that the TPM4 gene maps to human chromosome 19. 
Wilton et al. (1996) developed sequence tagged sites (STS) 
for the TPM4 gene. One STS was used to amplify DNA 
from somatic cell hybrids to localize TPM4 to chromo- 
some 19. The other, a product from a long- range PCR, 
was used directly as a probe to refine the localization of 
TPM4 to 19pl3.1 by fluorescence in situ hybridization to 
metaphase chromosome spreads. 

[12287] 

[12288] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12289] Laingj N . c.; Wilton, S. D.; Akkari, P. A.; Dorosz, S.; 
Boundy, K.; Kneebone, C; Blumbergs, P.; White, S.; 



Watkins, H.; Love, D. R.; Haan, E. : A mutation in the alpha 
tropomyosin gene TPM3 associated with autosomal domi- 
nant nemaline myopathy. Nature Genet. 9: 75- 79, 1995. ; 
and 

[12290] Wilton, S. D.; Lim, L; Dorosz, S. D.; Gunn, H. C.; Eyre, H. 
J.; Callen, D. F.; Laing, N. G. : Assignment of the human 
alpha- tropomyosin gene TPM4 to band 19pl3.1 by fluo- 
rescence in situ hy. 

[12291] Further studies establishing the function and utilities of 
TPM4 are found in John Hopkins OMIM database record ID 
600317, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Tripartite motif- 
containing 9 (TRIM9, Accession NM_015163.3) is another 
GAM72 target gene, herein designated TARGET GENE. 
TRIM9 BINDING SITE is a target binding site found in the 
5^ untranslated region of multiple transcripts of mRNA 
encoded byTRIM9, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TRIM9 BINDING SITE, designated 
SEQ ID: 12950, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12292] Another function of GAM72 is therefore inhibition of Tri- 



partite motif-containing 9 (TRIM9, Accession 
NM_015163.3), a gene which may function as a positive 
regulator for mannosylphosphate transferase and is re- 
quired to mediate mannosylphosphate transfer in both the 
core and outer chain portions of n- linked, oligosaccha- 
rides. Accordingly, utilities of GAM72 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with TRIM9. 
[12293] The function of TRIM9 has been established by previous 
studies. TRIM proteins are composed of 3 zinc- binding 
domains, a RING, a B- box type 1, and a B- box type 2, 
followed by a coiled- coil region. They are involved in de- 
velopment and cell growth. By EST database searching for 
B- box- containing proteins, Reymond et al. (2001) iden- 
tified 37 TRIM members, including 3 isoforms of TRIM9. 
Northern blot analysis revealed high expression of a 4.4- 
kb TRIM9 transcript in brain. Fluorescence microscopy 
demonstrated expression of TRIM9 in cytoplasmic speck- 
les. Interaction mating analysis indicated that TRIM9 can 
form a homodimer. 

[12294] 

[12295] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[12296] Lij y. ; Chin, L- S.; Weigel, C; Li, L : Spring, a novel RING 
finger protein that regulates synaptic vesicle exocytosis. J. 
Biol. Chem. 276: 40824- 40833, 2001. ; and 

[12297] Reymond, A.; Meroni, C; Fantozzi, A.; Merla, C; Cairo, S.; 
Luzi, L; Riganelli, D.; Zanaria, E.; Messali, S.; Cainarca, S.; 
Guffanti, A.; Minucci, S.; Pelicci, P. C; Ballabio, A. :. 

[12298] Further studies establishing the function and utilities of 
TRIM9 are found in John Hopkins OMIM database record 
ID 606555, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Translin (TSN, 
Accession NM.004622.2) is another GAM72 target gene, 
herein designated TARGET GENE. TSN BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by TSN, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TSN BINDING SITE, desig- 
nated SEQ ID:11699, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[12299] Another function of GAM72 is therefore inhibition of 

Translin (TSN, Accession NM_004622.2), a gene which is a 



DNA binding protein and involved in DNA repair, replica- 
tion, or recombination. Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TSN. 
[12300] The function of TSN has been established by previous 
studies. Kasai et al. (1994) identified a protein they 
termed recombination hotspot- associated factor (RcHFl), 
which specifically binds to the signal- like sequences at 
the breakpoint junction of 8q24 and lp32 in acute lym- 
phoblastic leukemia (ALL) patients carrying 
t(8;14)(q24;qll) and t(l;14)(p32;qll) translocations in- 
volving the TCR delta- chain locus (TCRD; 186810). Aoki 
et al. (1994) showed that an analogous protein, which 
they designated BCLF1, specifically binds to a target se- 
quence within the clustered breakpoint region of the BCL2 
oncogene (OMIM Ref. No. 151430) in follicular lymphoma 
patients carrying t(14;18)(q32;q21) translocations. It was 
proposed that these binding activities at recombination 
hotspot regions may play a crucial role in chromosomal 
translocations in lymphoid neoplasms. Aoki et al. (1995) 
purified the BCLF1 protein to homogeneity and deter- 
mined that it is identical to RcHFl. Molecular gene cloning 
experiments revealed that the purified protein, which they 



named translin (TSN), is a previously undescribed DNA- 
binding protein with no significant similarity to known 
proteins. (The designation 'translin' came from selected 
letters in 'translocation.') In addition, Aoki et al. (1995) 
found that nuclear localization of translin was limited to 
lymphoid cell lines with rearranged Ig and processes such 
as DNA repair, replication, or recombination. In their na- 
tive form, translin polypeptides form a multimeric struc- 
ture that is responsible for its DNA binding activity. Aoki 
et al. (1997) found that the human and mouse translin 
genes have identical genomic structures consisting of 6 
exons, 5 introns, and a GC- rich upstream region. By in 
situ hybridization and analysis of somatic cell hybrids, 
Aoki et al. (1997) mapped the human TSN gene to 2q21.1. 
Badge et al. (2000) studied a subtelomeric region at 
16pl3.3 that displays a 300- fold increase in crossovers 
compared to the genomic average rate. Segregation anal- 
ysis of CEPH and other pedigrees yielded 6 paternal 
crossover breakpoints in the approximately 85- kb inter- 
val between the minisatellite loci D16S309 (MS205) and 
D16S83 (OMIM Ref. No. EKMDA2). Three crossovers were 
mapped to within the same small (less than 3 kb) interval, 
which did not colocalize with any tandem repeat array or 



expressed sequence. Sequence analysis revealed the pres- 
ence of recombination- associated motifs and binding 
sites for translin. The authors concluded that this locus 
represents an intense male- specific recombination 
hotspot. Hosaka et al. (2000) demonstrated that the pres- 
ence of the translin binding motif may be one of the im- 
portant determinants for the location of breakpoints in 
the TLS (OMIM Ref. No. 137070) and CHOP (OMIM Ref. No. 
126337) genes which are fused by translocation t(12;16) 
in liposarcomas. 

[12301] 

[12302] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12303] Badge, R. M.; Yard ley, J.; Jeffreys, A. J.; Armour, J. A. L. : 
Crossover breakpoint mapping identifies a subtelomeric 
hotspot for male meiotic recombination. Hum. Molec. 
Genet. 9: 1239- 1244, 2000. ; and 

[12304] Hosaka, T.; Kanoe, H.; Nakayama, T.; Murakami, H.; Ya- 

mamoto, H.; Nakamata, T.; Tsuboyama, T.; Oka, M.; Kasai, 
M.; Sasaki, M. S.; Nakamura, T.; Toguchida, J. : Translin 
binds to the sequ. 

[12305] Further studies establishing the function and utilities of 



TSN are found in John Hopkins OMIM database record ID 
600575, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. UBCE7IP5 (Accession 
NM_014948.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. UBCE7IP5 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by UBCE7IP5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of UBCE7IP5 BINDING SITE, des- 
ignated SEQ ID:504, to the nucleotide sequence of GAM72 
RNA, herein designated GAM RNA, also designated SEQ 
ID:342. 

[12306] Another function of GAM72 is therefore inhibition of 

UBCE7IP5 (Accession NM_014948.1) . Accordingly, utilities 
of GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with UBCE7IP5. 

[12307] ubiquitin-conjugating enzyme e2b (rad6 homolog) 

(UBE2B, Accession NM_003337.1) is another GAM72 target 
gene, herein designated TARGET GENE. UBE2B BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by UBE2B, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of UBE2B BIND- 
ING SITE, designated SEQ ID:19646, to the nucleotide se- 
quence of GAM72 RNA, herein designated GAM RNA, also 
designated SEQ ID:342. 

[12308] Another function of GAM72 is therefore inhibition of 
Ubiquitin-conjugating enzyme e2b (rad6 homolog) 
(UBE2B, Accession NM_003337.1), a gene which catalyzes 
the covalent attachment of ubiquitin to other proteins and 
is required for postreplication repair of uv- damaged dna. 
Accordingly, utilities of GAM72 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with UBE2B. 

[12309] jhe function of UBE2B has been established by previous 
studies. The RAD6 pathway is central to postreplicative 
DNA repair in eukaryotic cells. Two principal elements of 
this pathway are the ubiquitin- conjugating enzymes 
RAD6 and the MMS2 (OMIM Ref. No. 603001)- UBC13 
(OMIM Ref. No. 603679) heterodimer, which are recruited 
to chromatin by the RING- finger proteins RAD18 (OMIM 
Ref. No. 605256) and RAD5 (OMIM Ref. No. 607266), re- 
spectively. Hoege et al. (2002) showed that UBC9 (OMIM 
Ref. No. 601661), a small ubiquitin- related modifier 



(SUMO)- conjugating enzyme, is also affiliated with this 
pathway and that proliferating cell nuclear antigen (PCNA; 
176740), a DNA polymerase sliding clamp involved in 
DNA synthesis and repair, is a substrate. PCNA is 
monoubiquitinated through RAD6 and RAD18, modified 
by Iys63- linked multiubiquitination, which additionally 
requires MMS2, UBC13, and RAD5, and is conjugated to 
SUMO by UBC9. All 3 modifications affect the same lysine 
residue of PCNA, K164, suggesting that they label PCNA 
for alternative functions. Hoege et al. (2002) demon- 
strated that these modifications differentially affect resis- 
tance to DNA damage, and that damage- induced PCNA 
ubiquitination is elementary for DNA repair and occurs at 
the same conserved residue in yeast and humans. 
[12310] Animal model experiments lend further support to the 

function of UBE2B. Roest et al. (1996) reported the pheno- 
type of the first animal mutant in the ubiquitin pathway. 
Experimental inactivation of the RAD6B gene in mice 
caused male infertility. Derailment of spermatogenesis 
became overt during the postmeiotic condensation of 
chromatin in spermatids. In yeast the gene is not only im- 
plicated in postreplication repair and damage- induced 
mutagenesis but is also required for sporulation and may 



modulate chromatin structure via histone ubiquitination. 
The authors stated that the findings in the 'knock- out' 
mice provided a parallel between yeast sporulation and 
mammalian spermatogenesis and strongly implicated 
RAD6- dependent ubiquitination in chromatin remodeling 
in the human. Since heterozygous male mice and even 
knockout female mice are completely normal and fertile 
and thus able to transmit the defect, similar RAD6B muta- 
tions may cause male infertility in man. The fact that the 
RAD6B mice are viable and phenotypically normal is pre- 
sumably due to functional redundancy with RAD6A (OMIM 
Ref. No. 312180). 

[12311] it is appreciated that the abovementioned animal model 
for UBE2B is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[12312] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12313] Hoege, C; Pfander, B.; Moldovan, C- L; Pyrowolakis, C; 
Jentsch, S. : RAD6- dependent DNA repair is linked to 
modification of PCNA by ubiquitin and SUMO. Nature 419: 
135- 141, 2002. ; and 



[12314] Roestj H . p.; van KlaverenJ.; de Wit, J.; van Gurp, C. C; 
Koken, M. H. M.; Vermey, M.; van Roijen, J. H.; Hooger- 
brugge, J. W.; Vreeburg, J. T. M.; Baarends, W. M.; 
Bootsma, D.; Grootego. 

[12315] Further studies establishing the function and utilities of 
UBE2B are found in John Hopkins OMIM database record 
ID 179095, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Ubiquitin-conjugating enzyme e2g 2 (ubc7 homolog, 
yeast) (UBE2G2, Accession NM_003343.2) is another 
GAM72 target gene, herein designated TARGET GENE. 
UBE2G2 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by UBE2G2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of UBE2G2 BINDING SITE, designated SEQ ID:7019, to the 
nucleotide sequence of GAM72 RNA, herein designated 
GAM RNA, also designated SEQ ID:342. 

[12316] Another function of GAM72 is therefore inhibition of 
Ubiquitin-conjugating enzyme e2g 2 (ubc7 homolog, 
yeast) (UBE2G2, Accession NM_003343.2), a gene which 
catalyzes the covalent attachment of ubiquitin to other 



proteins. Accordingly, utilities of GAM72 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with UBE2G2. 
[12317] The function of UBE2G2 has been established by previous 
studies. In eukaryotes, conjugation of target proteins to 
ubiquitin is an essential step in the proteasome- depen- 
dent degradation process and is mediated by a family of 
ubiquitin- conjugating (UBC) enzymes. See 600012. Kat- 
sanis and Fisher (1998) stated that S. cerevisiae Ubc7 is an 
endoplasmic reticulum- bound molecule whose active site 
faces the cytosol. Ubc7 has been shown to confer resis- 
tance to cadmium and to participate in the degradation of 
specific yeast proteins. As part of an effort to generate a 
transcriptional map of human chromosome 21, Katsanis 
and Fisher (1998) identified UBE2G2 cDNAs. The predicted 
165- amino acid protein shares 60% sequence identity 
with yeast Ubc7. The nucleotide sequence of UBE2G2 is 
57% similar to that of UBE2G (OMIM Ref. No. 601569), an- 
other human Ubc7 homolog. Northern blot analysis re- 
vealed that UBE2G2 is expressed ubiquitously as 2.9- and 
7- kb mRNAs. The highest level of expression was seen in 
skeletal muscle. By inclusion within mapped clones and by 
analysis of somatic cell hybrid panels, Katsanis and Fisher 



(1998) mapped the UBE2G2 gene to 21q22.3. Rose et al. 
(1998) confirmed the localization to 21q22.3 by FISH. 

[12318] 

[12319] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12320] Katsanis, N.; Fisher, E. M. C. : Identification, expression, 
and chromosomal localization of ubiquitin conjugating 
enzyme 7 (UBE2G2), a human homologue of the Saccha- 
romyces cerevisiae Ubc7 gene. Genomics 51: 128- 131, 
1998. ; and 

[12321] Rosej s. A.; Leek, J. P.; Moynihan, T. P.; Ardley, H. C.; 

Markham, A. F.; Robinson, P. A. : Assignment of the ubiq- 
uitin conjugating enzyme gene, UBE2G2, to human chro- 
mosome band 21q22.3. 

[12322] Further studies establishing the function and utilities of 
UBE2G2 are found in John Hopkins OMIM database record 
ID 603124, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Vitamin d 
(1,25- dihydroxyvitamin d3) receptor (VDR, Accession 
NM_000376.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. VDR BINDING SITE is a target bind- 
ing site found in the 3 X untranslated region of mRNA en- 



coded by VDR, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of VDR BINDING SITE, designated SEQ 
ID:16133, to the nucleotide sequence of GAM 72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12323] Another function of GAM72 is therefore inhibition of Vita- 
min d (1,25- dihydroxyvitamin d3) receptor (VDR, Acces- 
sion NM_000376.1) . Accordingly, utilities of GAM72 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with VDR. 

[12324] von hippel-lindau syndrome (VHL, Accession 

NM_000551.1) is another GAM 72 target gene, herein des- 
ignated TARGET GENE. VHL BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by VHL, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of VHL BINDING SITE, designated SEQ 
ID:11294, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12325] Another function of GAM72 is therefore inhibition of Von 
hippel-lindau syndrome (VHL, Accession NM_000551.1), a 



gene which may control rna stability through the selective 
degradation of rna- bound proteins, and therefore is as- 
sociated with Von hippel- lindau disease. Accordingly, 
utilities of GAM72 include diagnosis, prevention and 
treatment of Von hippel- lindau disease, and of other dis- 
eases and clinical conditions associated with VHL. 
[12326] The function of VHL has been established by previous 
studies. Interfamilial differences in predisposition to 
pheochromocytoma in VHL reflect allelic heterogeneity 
such that there is a strong association between missense 
mutations and risk of pheochromocytoma. Prowse et al. 
(1997) investigated the mechanism of tumorigenesis in 
VHL tumors to determine whether there were differences 
between tumor types or classes of germline mutations. 
They studied 53 tumors (30 renal cell carcinomas, 15 he- 
mangioblastomas, 5 pheochromocytomas, and 3 pancre- 
atic tumors) from 33 patients (27 kindreds) with VHL. 
Overall, 51% of 45 informative tumors showed LOH at the 
VHL locus. In 11 cases, it was possible to distinguish be- 
tween loss of the wildtype and mutant alleles, and in each 
case the wildtype allele was lost. LOH was detected in all 
tumor types and occurred in the presence of both 
germline missense mutations and other types of germline 



mutation associated with a low risk of pheochromocy- 
toma. Intragenic somatic mutations were detected in 3 tu- 
mors (all hemangioblastomas) and in 2 of these could be 
shown to occur in the wildtype allele. Their study provided 
the first example of homozygous inactivation of the VHL 
gene by small intragenic mutations in this type of tumor. 
Hypermethylation of the VHL gene was detected in 33% (6 
of 18) of tumors without LOH, including 2 renal cell carci- 
nomas and 4 hemangioblastomas. Prowse et al. (1997) 
stated that, although hypermethylation of the VHL gene 
had been reported previously in nonfamilial RCC and al- 
though methylation of tumor- suppressor genes had been 
implicated in the pathogenesis of other sporadic cancers, 
this was the first report of somatic methylation in a famil- 
ial cancer syndrome. Herman et al. (1994) observed hy- 
permethylation of the VHL gene in 19% of sporadic RCCs. 
Versteeg (1997) provided a general discussion of aberrant 
methylation in cancer. 
[12327] Animal model experiments lend further support to the 
function of VHL. Gemmill et al. (2002) isolated the 
Drosophila homolog of TRC8 (OMIM Ref. No. 603046) and 
studied its function by genetic manipulations and a yeast 
2- hybrid screen. Human and Drosophila TRC8 proteins 



localize to the endoplasmic reticulum. Loss of either 
Drosophila Trc8 or Vhl resulted in an identical ventral 
midline defect. Direct interaction between Trc8 and Vhl in 
drosophila was confirmed by CST- pulldown and coim- 
munoprecipitation experiments. Gemmill et al. (2002) 
found that in Drosophila, overexpression of Trc8 inhibited 
growth consistent with its presumed role as a tumor sup- 
pressor gene. Human JAB1 (OMIM Ref. No. 604850) local- 
ization was dependent on VHL mutant status. Thus, the 
VHL, TRC8, and JAB1 proteins appear to be linked both 
physically and functionally, and all 3 may participate in 
the development of kidney cancer. 

[12328] it is appreciated that the abovementioned animal model 
for VHL is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[12329] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12330] Herman, J. C; Latif, F.; Weng, Y.; Lerman, M. I.; Zbar, B.; 
Liu, S.; Samid, D.; Duan, D.- S. R.; Guarra, J. R.; Linehan, 
W. M.; Baylin, S. B. : Silencing of the VHL tumor- suppres- 
sor gene by DNA methylation in renal carcinomas. Proc. 



Nat. Acad. Sci. 91: 9700- 9704, 1994. ; and 
[12331] Gemmill, R. M.; Bemis, L. T.; Lee, J. P.; Sozen, M. A.; Baron, 
A.; Zeng, C; Erickson, P. F.; Hooper, J. E.; Drabkin, H. A. : 
The TRC8 hereditary kidney cancer gene suppresses 
growth and fu. 

[12332] Further studies establishing the function and utilities of 
VHL are found in John Hopkins OMIM database record ID 
193300, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Vacuolar protein 
sorting 41 (yeast) (VPS41, Accession NM.014396.2) is an- 
other GAM72 target gene, herein designated TARGET 
GENE. VPS41 BINDING SITE is a target binding site found 
in the 3 N untranslated region of multiple transcripts of 
mRNA encoded by VPS41, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of VPS41 BINDING SITE, 
designated SEQ ID:16653, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 

[12333] Another function of GAM72 is therefore inhibition of Vac- 
uolar protein sorting 41 (yeast) (VPS41, Accession 
NM.014396.2) . Accordingly, utilities of GAM72 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with VPS41. 

[12334] WW45 (Accession ) is another GAM72 target gene, herein 
designated TARGET GENE. WW45 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by WW45, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of WW45 BINDING SITE, designated 
SEQ ID: 16137, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 

[12335] Another function of GAM72 is therefore inhibition of 

WW45 (Accession ), a gene which is required for ubiquiti- 
nation and therefore degradation of several cell surface 
proteins like gapl, fur4, mal61 and ste2. also acts on 
rbpl. Accordingly, utilities of GAM72 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with WW45. 

[12336] The function of WW45 has been established by previous 
studies. By searching an EST database using C. elegans 
and Drosophila WW domain- containing protein se- 
quences as bait, followed by 5- prime and 3- prime RACE 
using a human heart cDNA library, Valverde (2000) ob- 



tained a full- length cDNA encoding WW45. The deduced 
383- amino acid protein has a predicted molecular mass 
of approximately 45 kD. It contains 2 WW domains, a re- 
gion rich in prolines and glutamines, and a coiled- coil re- 
gion, as well as a nuclear localization signal and 2 endo- 
plasmic reticulum retention signals. The mouse Ww45 
cDNA has a different 3- prime untranslated region and 
encodes a protein that shares 93% identity with human 
WW45. Northern blot and RT- PCR analyses demonstrated 
that both human and mouse WW45 transcripts (1.2 and 
2.7 kb, respectively) are ubiquitously expressed in adult 
tissues. In human, highest expression was in pancreas, 
while in mouse, highest expression was in testis. Northern 
blot analysis of whole mouse embryos showed that em- 
bryonic expression of Ww45 first occurred at 7 days post- 
coitum. Expression levels markedly decreased at day 11 
and remained low at days 15 and 17, suggesting that 
WW45 expression is developmentally regulated. Accord- 
ingly, expression of human WW45 was found to be higher 
in fetal heart than in adult heart. By radiation hybrid anal- 
ysis, Valverde (2000) mapped the WW45 gene to chromo- 
some 14ql3- q23. In a screen for Drosophila mutations 
that result in tissue overgrowth, Tapon et al. (2002) iden- 



tified Salvador (sav), a gene that promotes both cell cycle 
exit and cell death. Elevated cyclin E (OMIM Ref. No. 
123837) and inhibitor of apoptosis- 1 (Diapl) levels were 
found in mutant cells, resulting in delayed cell cycle exit 
and impaired apoptosis. Salvador contains 2 WW domains 
and binds to the Warts (or OMIM Ref. No. 603473) protein 
kinase. Because WW45 is the human ortholog of Salvador, 
Tapon et al. (2002) sequenced the entire WW45 coding re- 
gion in a panel of 52 tumor- derived cell lines, represent- 
ing a broad range of tissue types. One colon cancer cell 
line, HCT15, had a heterozygous C- to- A mutation at nu- 
cleotide 554, resulting in an aspl85- to- ala substitution. 
This mutation was not present in 185 population- based 
controls (370 chromosomes), indicating that it is not a 
common polymorphism. The authors noted that HCT15 
carries a mutation in the mismatch repair gene MSH6 
(OMIM Ref. No. 600678), which appears to enhance the 
frequency of point mutations in other genes. Two renal 
cancer cell lines, ACHN and 786- O, had deletions involv- 
ing WW45. The normal allele was not present in either cell 
line, indicating that these cell lines were either homozy- 
gous or hemizygous for the deletion. The WW45 transcript 
was undetectable by RT- PCR in both cell lines, and a 



Southern blot using a probe derived from the 3- prime 
portion of the gene demonstrated that this part of the 
gene was absent in both cell lines. In cell line 786- O, PCR 
analysis of genomic DNA indicated that there was a dele- 
tion of approximately 157 kb, with the 5- prime break- 
point between exons 2 and 3 of WW45. The deletion in 
ACHN of approximately 138 kb encompassed the entire 
gene. The common region of overlap between these 2 
deletions was only 21 kb, containing exons 3 to 5 of 
WW45. No other transcription units were identified within 
this 21 kb interval. 

[12337] 

[12338] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12339] Tapon, N.; Harvey, K. F.; Bell, D. W.; Wahrer, D. C. R.; 
Schiripo, T. A.; Haber, D. A.; Hariharan, I. K. : Salvador 
promotes both cell cycle exit and apoptosis in Drosophila 
and is mutated in human cancer cell lines. Cell 110: 467- 
478, 2002. ; and 

[12340] Valverde, P. : Cloning, expression, and mapping of 

hWW45, a novel human WW domain- containing gene. 
Biochem. Biophys. Res. Commun. 276: 990- 998, 2000. 



[12341] Further studies establishing the function and utilities of 
WW45 are found in John Hopkins OMIM database record 
ID 607203, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. X-ray repair 
complementing defective repair in Chinese hamster cells 2 
(XRCC2, Accession NM_005431.1) is another GAM72 tar- 
get gene, herein designated TARGET GENE. XRCC2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by XRCC2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of XRCC2 
BINDING SITE, designated SEQ ID:12295, to the nucleotide 
sequence of GAM72 RNA, herein designated GAM RNA, 
also designated SEQ ID:342. 

[12342] Another function of GAM72 is therefore inhibition of X-ray 
repair complementing defective repair in Chinese hamster 
cells 2 (XRCC2, Accession NM_005431.1), a gene which 
involves in the homologous recombination repair (hrr) 
pathway of double- stranded dna. Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with XRCC2. 

[12343] The function of XRCC2 has been established by previous 



studies. Johnson et al. (1999) demonstrated that XRCC2 is 
essential for the efficient repair of DNA double- strand 
breaks by homologous recombination between sister 
chromatids. Hamster cells deficient in XRCC2 showed a 
more than 100- fold decrease in homologous recombina- 
tion induced by double- strand breaks compared with the 
parental cell line. This defect was corrected to almost 
wildtype levels by transient transfection with a plasmid 
expressing XRCC2. The repair defect in XRCC2 mutant 
cells appeared to be restricted to recombinational repair 
because nonhomologous end joining was normal. Johnson 
et al. (1999) concluded that XRCC2 is involved in the re- 
pair of DNA double- strand breaks by homologous re- 
combination. Using a yeast 2- hybrid assay, Braybrooke et 
al. (2000) identified a direct interaction between XRCC2 
and RAD51L3 (OMIM Ref. No. 602954), and they con- 
firmed the interaction by pull- down assays between re- 
combinant XRCC2 and endogenous RAD51L3 in HeLa cell 
extracts. Size- exclusion chromatography followed by 
Western blot analysis suggested that the 2 proteins exist 
as a heterodimer of about 70 kD. 

[12344] 

[12345] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12346] Johnson, R. D.; Liu, N.;Jasin, M. : Mammalian XRCC2 pro- 
motes the repair of DNA double- strand breaks by homol- 
ogous recombination. Nature 401: 397- 399, 1999. ; and 

[12347] Braybrooke, J. P.; Spink, K. C; Thacker, J.; Hickson, I. D. : 
The RAD51 family member, RAD51L3, is a DNA- stimu- 
lated ATPase that forms a complex with XRCC2. J. Biol. 
Chem. 275: 29100- 29. 

[12348] Further studies establishing the function and utilities of 
XRCC2 are found in John Hopkins OMIM database record 
ID 600375, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. ZFD2 5 
(Accession NM_016220.1) is another CAM72 target gene, 
herein designated TARGET GENE. ZFD25 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by ZFD25, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ZFD25 BINDING SITE, 
designated SEQ ID:2054, to the nucleotide sequence of 
GAM72 RNA, herein designated GAM RNA, also designated 
SEQID:342. 



[12349] Another function of GAM72 is therefore inhibition of 

ZFD25 (Accession NM_016220.1) . Accordingly, utilities of 
GAM72 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZFD25. 

[12350] Z i nc fj n g erj imprinted 3 (ZIM3, Accession NM_052882.1) 
is another GAM72 target gene, herein designated TARGET 
GENE. ZIM3 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by ZIM3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ZIM3 BINDING SITE, designated SEQID:14398, 
to the nucleotide sequence of GAM72 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:342. 

[12351] Another function of GAM72 is therefore inhibition of Zinc 
finger, imprinted 3 (ZIM3, Accession NM_052882.1) . Ac- 
cordingly, utilities of GAM72 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ZIM3. 

[12352] zinc finger protein 14 (kox 6) (ZNF14, Accession 

NM_021030.1) is another GAM72 target gene, herein des- 
ignated TARGET GENE. ZNF14 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by ZNF14, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ZNF14 BINDING SITE, designated 
SEQ ID: 14474, to the nucleotide sequence of GAM72 RNA, 
herein designated GAM RNA, also designated SEQ ID:342. 
[12353] Another function of GAM72 is therefore inhibition of Zinc 
finger protein 14 (kox 6) (ZNF14, Accession 
NM_021030.1) . Accordingly, utilities of GAM72 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF14. 

[12354] 

[12355] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 73 
(GAM73), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[12356] GAM73 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM73 was detected is described hereinabove 
with reference to Figs. 8-15. 

[12357] GAM73 gene, herein designated GAM GENE, and GAM73 



target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 
[12358] GAM73 gene encodes a GAM73 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM73 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM73 precursor RNA is designated SEQ ID: 18, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[12359] GAM73 precursor RNA folds onto itself, forming GAM73 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[12360] GAM73 precursor RNA folds onto itself, forming GAM73 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[12361] Nucleotide sequence of GAM73 precursor RNA, desig- 
nated SEQ-ID: 18, and a schematic representation of a 
predicted secondary folding of GAM73 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[12362] An enzyme complex designated DICER COMPLEX, x dices^ 
the GAM73 folded precursor RNA into GAM73 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM73 RNA is designated SEQ 
ID:264, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[12363] GAM73 target gene, herein designated TARGET GENE, en- 



codes a corresponding messenger RNA, GAM73 target 
RNA, herein designated GAM TARGET RNA. GAM73 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[12364] GAM73 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM73 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM73 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM73 RNA may have a different number of target 
binding sites in untranslated regions of a GAM73 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[12365] The complementary binding of GAM73 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM73 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM73 target RNA into GAM73 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[12366] it is appreciated that GAM73 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM73 target genes. The mRNA of each one of this plu- 
rality of GAM73 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM73 RNA, 
herein designated GAM RNA, and which when bound by 
GAM73 RNA causes inhibition of translation of respective 
one or more GAM73 target proteins. 

[12367] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM73 gene, herein designated GAM GENE, on one or 
more GAM73 target genes, herein collectively designated 



TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[12368] it is appreciated that specific functions and accordingly 
utilities of GAM73 correlate with, and may be deduced 
from, the identity of the target genes which GAM73 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[12369] 
[12370] 

[12371] Chromosome 17 open reading frame 26 (C17orf26, Ac- 
cession NM_139177.1) is a GAM73 target gene, herein 
designated TARGET GENE. C17orf26 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 



mRNA encoded by C17orf26, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C17orf26 BIND- 
ING SITE, designated SEQ ID:3694, to the nucleotide se- 
quence of GAM73 RNA, herein designated GAM RNA, also 
designated SEQ ID:264. 

[12372] a function of GAM73 is therefore inhibition of Chromo- 
some 17 open reading frame 26 (C17orf26, Accession 
NM.139177.1) . Accordingly, utilities of GAM73 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C17orf26. 

[12373] Grb2-associated binding protein 2 (GAB2, Accession 

NM_080491.1) is another GAM73 target gene, herein des- 
ignated TARGET GENE. GAB2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by GAB2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GAB2 
BINDING SITE, designated SEQ ID:18529, to the nucleotide 
sequence of GAM73 RNA, herein designated GAM RNA, 
also designated SEQ ID:264. 



[12374] Another function of GAM73 is therefore inhibition of 
Grb2-associated binding protein 2 (GAB2, Accession 
NM_080491.1), a gene which act as adapters for transmit- 
ting various signals. Accordingly, utilities of GAM73 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GAB2. 

[12375] The function of GAB2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.LOC144248 (Accession XM.084786.1) is an- 
other GAM73 target gene, herein designated TARGET 
GENE. LOC144248 BINDING SITE is a target binding site 
found in the 5 N untranslated region of mRNA encoded by 
LOC144248, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LOC144248 BINDING SITE, desig- 
nated SEQ ID: 10663, to the nucleotide sequence of 
GAM73 RNA, herein designated GAM RNA, also designated 
SEQID:264. 

[12376] Another function of GAM73 is therefore inhibition of 

LOC144248 (Accession XM_084786.1) . Accordingly, utili- 
ties of GAM73 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC144248. 

[12377] LOC197003 (Accession ) is another GAM73 target gene, 
herein designated TARGET GENE. LOC197003 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC197003, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC197003 BINDING SITE, designated SEQ ID:7418, to the 
nucleotide sequence of GAM73 RNA, herein designated 
GAM RNA, also designated SEQ ID:264. 

[12378] Another function of GAM73 is therefore inhibition of 

LOC197003 (Accession ) . Accordingly, utilities of GAM73 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC197003. 

[12379] Moesin (MSN, Accession NM_002444.1) is another GAM73 
target gene, herein designated TARGET GENE. MSN BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by MSN, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MSN BINDING 



SITE, designated SEQ ID:8419, to the nucleotide sequence 
of GAM73 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:264. 

[12380] Another function of GAM73 is therefore inhibition of 

Moesin (MSN, Accession NM_002444.1), a gene which may 
have a role linking the cytoskeleton to the plasma mem- 
brane and therefore may be associated with Wiskott- 
aldrich syndrome. Accordingly, utilities of GAM73 include 
diagnosis, prevention and treatment of Wiskott- aldrich 
syndrome., and of other diseases and clinical conditions 
associated with MSN. 

[12381] The function of MSN has been established by previous 

studies. Shcherbina et al. (1999) demonstrated a decrease 
in platelet moesin in patients with Wiskott- Aldrich syn- 
drome (OMIM Ref. No. 301000). This appeared to be a 
secondary defect to the primary defect in the WASP gene. 
The WASP and MSN genes are both located on the X chro- 
mosome, on the short and the long arm, respectively. Us- 
ing mouse helper T cell lines and confocal microscopy, Al- 
lenspach et al. (2001) determined that the cytoplasmic tail 
of CD43 is necessary and sufficient for CD43 removal 
from the immunologic synapse. In at least some cells, 
CD43 is located at the distal pole of the T cell together 



with ezrin and moesin. No differences in the behavior of 
ezrin and moesin were noted throughout the study. Using 
cells from Cd43 - /- mice, Allenspach et al. (2001) ob- 
served that ezrin- radixin- moesin (ERM) family proteins 
move independently of the large CD43 mucin. Overex- 
pression of a dominant- negative ERM mutant containing 
the N- terminal 320 amino acids of ezrin inhibited the ac- 
tivation- induced movement of CD43 without affecting 
conjugate formation. The dominant- negative mutant re- 
duced cytokine production but not the expression of T- 
cell activation markers. 

[12382] 

[12383] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[12384] Lankes, W.; Griesmacher, A.; Grunwald, J.; Schwartz- Al- 

biez, R.; Keller, R. : A heparin- binding protein involved in 

inhibition of smooth- muscle cell proliferation. Biochem.J. 

251: 831- 842, 1988. ; and 
[12385] Lankes, W. T.; Furthmayr, H. : Moesin: a member of the 

protein 4.1- talin- ezrin family of proteins. Proc. Nat. 

Acad. Sci. 88: 8297- 8301, 1991. 
[12386] Further studies establishing the function and utilities of 



MSN are found in John Hopkins OMIM database record ID 
309845, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. RPH3A (Accession 
NM_014954.1) is another CAM73 target gene, herein des- 
ignated TARGET GENE. RPH3A BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by RPH3A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RPH3A BINDING SITE, designated 
SEQ ID:13411, to the nucleotide sequence of GAM73 RNA, 
herein designated GAM RNA, also designated SEQ ID:264. 

[12387] Another function of GAM73 is therefore inhibition of 

RPH3A (Accession NM_014954.1) . Accordingly, utilities of 
GAM73 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RPH3A. 

[12388] Serine/threonine kinase 29 (STK29, Accession 

NM_003957.1) is another GAM73 target gene, herein des- 
ignated TARGET GENE. STK29 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by STK29, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of STK29 BINDING SITE, designated 
SEQ ID: 15075, to the nucleotide sequence of GAM73 RNA, 
herein designated GAM RNA, also designated SEQ ID:264. 

[12389] Another function of GAM73 is therefore inhibition of Ser- 
ine/threonine kinase 29 (STK29, Accession NM_003957.1) 
. Accordingly, utilities of GAM73 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with STK29. 

[12390] Transient receptor potential cation channel, subfamily c, 
member 5 (TRPC5, Accession NM_012471.1) is another 
GAM73 target gene, herein designated TARGET GENE. 
TRPC5 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byTRPC5, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TRPC5 BINDING SITE, designated SEQ ID:6129, to the 
nucleotide sequence of GAM73 RNA, herein designated 
GAM RNA, also designated SEQ ID:264. 

[12391] Another function of GAM73 is therefore inhibition of 

Transient receptor potential cation channel, subfamily c, 
member 5 (TRPC5, Accession NM_012471.1) . Accord- 
ingly, utilities of GAM73 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with TRPC5. 

[12392] 

[12393] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 74 
(GAM74), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[12394] GAM74 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM74 was detected is described hereinabove 
with reference to Figs. 8-15. 

[12395] GAM 74 gene, herein designated GAM GENE, and GAM 74 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[12396] GAM74 gene encodes a GAM74 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM74 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM 74 precursor RNA is designated SEQ ID:87, and is 
provided hereinbelow with reference to the sequence list- 



ing part. Nucleotide sequence SEQ ID:87 is located at po- 
sition 60841960 relative to chromosome 18. 

[12397] GAM 74 precursor RNA folds onto itself, forming GAM 74 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[12398] GAM 74 precursor RNA folds onto itself, forming GAM74 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[12399] Nucleotide sequence of GAM74 precursor RNA, desig- 
nated SEQ-ID: 87, and a schematic representation of a 
predicted secondary folding of GAM74 folded precursor 



RNA are further described with reference to Table 2, 
hereby incorporated by reference. 
[12400] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM74 folded precursor RNA into GAM74 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM74 RNA is designated SEQ 
ID:254, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[12401] GAM 74 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM74 target 
RNA, herein designated GAM TARGET RNA. GAM 74 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[12402] GAM 74 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 



untranslated regions of GAM74 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM74 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM74 RNA may have a different number of target 
binding sites in untranslated regions of a GAM74 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[12403] The complementary binding of GAM74 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM74 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM74 target RNA into GAM74 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 



protein is therefore outlined by a broken line. 

[12404] it j S appreciated that GAM74 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM74 target genes. The mRNA of each one of this plu- 
rality of GAM74 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM74 RNA, 
herein designated GAM RNA, and which when bound by 
GAM74 RNA causes inhibition of translation of respective 
one or more GAM74 target proteins. 

[12405] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM74 gene, herein designated GAM GENE, on one or 
more GAM74 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 



plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[12406] it is appreciated that specific functions and accordingly 
utilities of GAM74 correlate with, and may be deduced 
from, the identity of the target genes which GAM74 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[12407] 
[12408] 

[12409] DKFZp434G171 (Accession ) is a GAM 74 target gene, 

herein designated TARGET GENE. DKFZp434G171 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by DKFZp434G171, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZp434G171 BINDING SITE, designated SEQ ID:3282, to 
the nucleotide sequence of GAM74 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:254. 

[12410] a function of GAM 74 is therefore inhibition of DK- 

FZp434G171 (Accession ) . Accordingly, utilities of GAM74 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DKFZp434G171. 
[12411] F _box only protein 9 (FBX09, Accession NM_033481.1) is 
another GAM74 target gene, herein designated TARGET 
GENE. FBX09 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by FBX09, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FBX09 BINDING SITE, 
designated SEQ ID: 12849, to the nucleotide sequence of 
GAM74 RNA, herein designated GAM RNA, also designated 
SEQID:254. 

[12412] Another function of GAM74 is therefore inhibition of F- 

box only protein 9 (FBX09, Accession NM_033481.1) . Ac- 
cordingly, utilities of GAM74 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with FBX09. 

[12413] Fibroblast growth factor receptor-like 1 (FGFRL1, Acces- 
sion NM_021923.2) is another GAM74 target gene, herein 
designated TARGET GENE. FGFRL1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by FGFRL1, corresponding to a target binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of FGFRL1 BINDING SITE, desig- 
nated SEQ ID:2185, to the nucleotide sequence of GAM74 
RNA, herein designated GAM RNA, also designated SEQ 
ID:254. 

[12414] Another function of GAM74 is therefore inhibition of Fi- 
broblast growth factor receptor-like 1 (FGFRL1, Accession 
NM.021923.2) . Accordingly, utilities of GAM74 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FGFRL1. 

t 1241 5] FLJ00024 (Accession XM.033361.2) is another GAM 74 
target gene, herein designated TARGET GENE. FLJ00024 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ00024, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ00024 BINDING SITE, designated 
SEQ ID: 16152, to the nucleotide sequence of GAM 74 RNA, 
herein designated GAM RNA, also designated SEQ ID:254. 

[12416] Another function of GAM74 is therefore inhibition of 

FLJ00024 (Accession XM_033361.2) . Accordingly, utilities 



of GAM74 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ00024. 

[12417] FLJ11136 (Accession ) is another GAM 74 target gene, 

herein designated TARGET GENE. FLJ11136 BINDING SITE 
is a target binding site found in the 3 V untranslated re- 
gion of mRNA encoded by FLJ11136, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ11136 
BINDING SITE, designated SEQ ID:3962, to the nucleotide 
sequence of GAM74 RNA, herein designated GAM RNA, 
also designated SEQ ID:254. 

[12418] Another function of GAM74 is therefore inhibition of 

FLJ11136 (Accession ) . Accordingly, utilities of GAM74 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ11136. 

[12419] FLJ12891 (Accession NM_024950.1) is another GAM74 
target gene, herein designated TARGET GENE. FLJ12891 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ12891, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ12891 BINDING SITE, designated SEQ ID:1091, to the 
nucleotide sequence of GAM74 RNA, herein designated 
GAM RNA, also designated SEQ ID:254. 

[12420] Another function of GAM74 is therefore inhibition of 

FLJ12891 (Accession NM.024950.1) . Accordingly, utilities 
of GAM74 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12891. 

[12421] FLJ13195 (Accession NM_022906.1) is another GAM74 
target gene, herein designated TARGET GENE. FLJ13195 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13195, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13195 BINDING SITE, designated SEQ ID:12499, to the 
nucleotide sequence of GAM74 RNA, herein designated 
GAM RNA, also designated SEQ ID:254. 

[12422] Another function of GAM74 is therefore inhibition of 

FLJ13195 (Accession NM_022906.1) . Accordingly, utilities 
of GAM74 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13195. 

[12423] FLJ14146 (Accession NM.024709.1) is another GAM 74 
target gene, herein designated TARGET GENE. FLJ 14146 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14146, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14146 BINDING SITE, designated SEQ ID:11084, to the 
nucleotide sequence of GAM74 RNA, herein designated 
GAM RNA, also designated SEQ ID:254. 

[12424] Another function of GAM74 is therefore inhibition of 

FLJ14146 (Accession NM.024709.1) . Accordingly, utilities 
of GAM74 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14146. 

[12425] FLJ20211 (Accession NM.017713.1) is another GAM74 
target gene, herein designated TARGET GENE. FLJ20211 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ20211, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20211 BINDING SITE, designated SEQ ID:2327, to the 
nucleotide sequence of GAM74 RNA, herein designated 
GAM RNA, also designated SEQ ID:254. 

[12426] Another function of GAM74 is therefore inhibition of 



FLJ20211 (Accession NM_017713.1) . Accordingly, utilities 
of GAM74 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20211. 

[12427] Holocarboxylase synthetase (biotin-[proprionyl-coenzyme 
a-carboxylase (atp-hydrolysing)] ligase) (HLCS, Accession 
NM_000411.3) is another GAM 74 target gene, herein des- 
ignated TARGET GENE. HLCS BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by HLCS, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HLCS BINDING SITE, designated 
SEQ ID: 10828, to the nucleotide sequence of GAM74 RNA, 
herein designated GAM RNA, also designated SEQ ID:254. 

[12428] Another function of GAM74 is therefore inhibition of 

Holocarboxylase synthetase (biotin-[proprionyl-coenzyme 
a-carboxylase (atp-hydrolysing)] ligase) (HLCS, Accession 
NM_000411.3) . Accordingly, utilities of GAM74 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HLCS. 

[12429] KIAA0971 (Accession NM_014929.1) is another GAM 74 
target gene, herein designated TARGET GENE. KIAA0971 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA0971, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0971 BINDING SITE, designated SEQ ID: 1934, to the 
nucleotide sequence of GAM74 RNA, herein designated 
GAM RNA, also designated SEQ ID:254. 
[12430] Another function of GAM74 is therefore inhibition of 

KIAA0971 (Accession NM_014929.1) . Accordingly, utili- 
ties of GAM74 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0971. 

[12431] LOC147920 (Accession XM_085932.5) is another GAM 74 
target gene, herein designated TARGET GENE. LOC147920 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC147920, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147920 BINDING SITE, designated SEQ ID:11680, to 
the nucleotide sequence of GAM74 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:254. 

[12432] Another function of GAM74 is therefore inhibition of 



LOC147920 (Accession XM.085932.5) . Accordingly, utili- 
ties of GAM74 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147920. 

[12433] LOC158230 (Accession XM_088517.1) is another GAM 74 
target gene, herein designated TARGET GENE. LOC158230 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC158230, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158230 BINDING SITE, designated SEQ ID:7124, to 
the nucleotide sequence of GAM74 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:254. 

[12434] Another function of GAM74 is therefore inhibition of 

LOC158230 (Accession XM_088517.1) . Accordingly, utili- 
ties of GAM74 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158230. 

[12435] LOC164955 (Accession XM.092265.4) is another GAM 74 
target gene, herein designated TARGET GENE. LOC164955 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC164955, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC164955 BINDING SITE, designated SEQ ID:7799, to 
the nucleotide sequence of GAM74 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:254. 
[12436] Another function of GAM74 is therefore inhibition of 

LOC164955 (Accession XM.092265.4) . Accordingly, utili- 
ties of GAM74 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC164955. 

[12437] LOC195977 (Accession XM.113625.3) is another GAM 74 
target gene, herein designated TARGET GENE. LOC195977 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC195977, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC195977 BINDING SITE, designated SEQ ID:12998, to 
the nucleotide sequence of GAM74 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:254. 

[12438] Another function of GAM74 is therefore inhibition of 

LOC195977 (Accession XM_113625.3) . Accordingly, utili- 



ties of GAM74 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC195977. 

[12439] LOC220776 (Accession ) is another GAM 74 target gene, 
herein designated TARGET GENE. LOC220776 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC220776, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC220776 BINDING SITE, designated SEQ ID:1233, to the 
nucleotide sequence of GAM74 RNA, herein designated 
GAM RNA, also designated SEQ ID:254. 

[12440] Another function of GAM74 is therefore inhibition of 

LOC220776 (Accession ) . Accordingly, utilities of GAM74 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC220776. 

[12441] LOC257576 (Accession ) is another GAM 74 target gene, 
herein designated TARGET GENE. LOC257576 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC257576, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of 
LOC257576 BINDING SITE, designated SEQ ID:18100, to 
the nucleotide sequence of GAM74 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:254. 

[12442] Another function of GAM74 is therefore inhibition of 

LOC257576 (Accession ) . Accordingly, utilities of GAM74 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC257576. 

[12443] LOC92840 (Accession NM.138393.1) is another GAM 74 
target gene, herein designated TARGET GENE. LOC92840 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC92840, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92840 BINDING SITE, designated SEQ ID: 13076, to the 
nucleotide sequence of GAM74 RNA, herein designated 
GAM RNA, also designated SEQ ID:254. 

[12444] Another function of GAM74 is therefore inhibition of 

LOC92840 (Accession NM.138393.1) . Accordingly, utili- 
ties of GAM74 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92840. 



[12445] Lymphotoxin beta receptor (tnfr superfamily, member 3) 
(LTBR, Accession NM_002342.1) is another GAM 74 target 
gene, herein designated TARGET GENE. LTBR BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LTBR, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LTBR BINDING 
SITE, designated SEQ ID:2499, to the nucleotide sequence 
of GAM74 RNA, herein designated GAM RNA, also desig- 
nated SEQID:254. 

[12446] Another function of GAM74 is therefore inhibition of Lym- 
photoxin beta receptor (tnfr superfamily, member 3) 
(LTBR, Accession NM_002342.1), a gene which is a recep- 
tor for the heterotrimeric lymphotoxin containing Ita and 
Itb, and for tnfs 14/light. promotes apoptosis via traf3 and 
traf5. may play a role in the development of lymphoid or- 
gans. Accordingly, utilities of GAM74 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with LTBR. 

[12447] The function of LTBR has been established by previous 

studies. Crowe et al. (1994) demonstrated that the tumor 
necrosis factor receptor related protein is the human re- 



ceptor for the heterotrimer of lymphotoxin- alpha (OMIM 
Ref. No. 153440) and lymphotoxin- beta (OMIM Ref. No. 
600978). This LT- alpha/LT- beta heterotrimer is as- 
sumed to take part in immunologic reactions by cell- cell 
contact, but does not bind to either TNFR1 (OMIM Ref. No. 
191190) or TNFR2 (OMIM Ref. No. 191191). Nakamura et 
al. (1995) isolated the LT- beta receptor cDNA from a 
cDNA library of murine embryonic heart mRNA, using the 
signal sequence trap (SST) method, a newly developed 
strategy for cloning secreted proteins and type I mem- 
brane proteins (Tashiro et al., 1993). This method, which 
does not require specific functional assays, takes advan- 
tage of the fact that their precursors carry amino- termi- 
nal signal sequences. The deduced amino acid sequence 
of the mouse LT- beta receptor is 66% identical to that of 
the human protein. Northern analysis of various organs in 
adult mice have showed that expression levels of LTBR 
mRNA were strong in lung, liver, and kidney, moderate in 
heart and testes, but weak in brain, thymus, spleen, and 
lymph nodes. Nakamura et al. (1995) speculated that, 
since the mouse receptor was already expressed in 7 day- 
postcoitus embryos, the LT- alpha/LT- beta receptor sys- 
tem may have some function in early embryogenesis. By 



linkage analysis with recombinant inbred mouse strains, 
Nakamura et al. (1995) demonstrated that the locus, des- 
ignated Tnfcr, is very close to the Tnfrl gene on mouse 
chromosome 6. Presumably, the human homolog is lo- 
cated on 12pl3 

[12448] 

[12449] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12450] Crowe, P. D.; VanArsdale, T. L; Walter, B. N.; Ware, C. F.; 
Hession, C; Ehrenfels, B.; Browning, J. L; Din, W. S.; 
Goodwin, R. G; Smith, C. A. : A lymphotoxin- beta- spe- 
cific receptor. Science 264: 707- 710, 1994. ; and 

[12451] Nakamura, T.; Tashiro, K.; Nazarea, M.; Nakano, T.; 

Sasayama, S.; Honjo, T. : The murine lymphotoxin- beta 
receptor cDNA: isolation by the signal sequence trap and 
chromosomal mapping. Gen. 

[12452] Further studies establishing the function and utilities of 
LTBR are found in John Hopkins OMIM database record ID 
600979, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. MGC1442 5 
(Accession NM_032903.1) is another GAM 74 target gene, 
herein designated TARGET GENE. MGC14425 BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MGC14425, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MGC14425 
BINDING SITE, designated SEQ ID:9928, to the nucleotide 
sequence of GAM74 RNA, herein designated GAM RNA, 
also designated SEQ ID:254. 
[12453] Another function of GAM74 is therefore inhibition of 

MGC14425 (Accession NM.032903.1) . Accordingly, utili- 
ties of GAM74 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC14425. 

[12454] MGC16037 (Accession NM_032887.1) is another GAM 74 
target gene, herein designated TARGET GENE. MGC16037 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC16037, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC16037 BINDING SITE, designated SEQ ID:6563, to the 
nucleotide sequence of GAM74 RNA, herein designated 
GAM RNA, also designated SEQ ID:254. 



[12455] Another function of GAM74 is therefore inhibition of 

MGC16037 (Accession NM_032887.1) . Accordingly, utili- 
ties of GAM74 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC16037. 

[12456] P53AIP1 (Accession NM_022112.1) is another GAM 74 tar- 
get gene, herein designated TARGET GENE. P53AIP1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by P53AIP1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of P53AIP1 
BINDING SITE, designated SEQ ID:13522, to the nucleotide 
sequence of GAM74 RNA, herein designated GAM RNA, 
also designated SEQ ID:254. 

[12457] Another function of GAM74 is therefore inhibition of 

P53AIP1 (Accession NM_022112.1) . Accordingly, utilities 
of GAM74 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with P53AIP1. 

[12458] Protein regulator of cytokinesis 1 (PRC1, Accession 

NM_003981.1) is another GAM 74 target gene, herein des- 
ignated TARGET GENE. PRC1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by PRC1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PRC1 BINDING SITE, designated 
SEQ ID: 14663, to the nucleotide sequence of GAM 74 RNA, 
herein designated GAM RNA, also designated SEQ ID:254. 

[12459] Another function of GAM74 is therefore inhibition of Pro- 
tein regulator of cytokinesis 1 (PRC1, Accession 
NM_003981.1) . Accordingly, utilities of GAM74 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PRC1. 

[12460] Rjngl and yyl binding protein (RYBP, Accession 

NM_012234.3) is another GAM 74 target gene, herein des- 
ignated TARGET GENE. RYBP BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by RYBP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RYBP BINDING SITE, designated 
SEQ ID: 15729, to the nucleotide sequence of GAM 74 RNA, 
herein designated GAM RNA, also designated SEQ ID:254. 

[12461] Another function of GAM74 is therefore inhibition of 
Ringl and yyl binding protein (RYBP, Accession 



NM_012234.3) . Accordingly, utilities of GAM74 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RYBP. 

[12462] Solute carrier family 37 (glycerol-3-phosphate trans- 
porter), member 1 (SLC37A1, Accession NM_018964.2) is 
another GAM74 target gene, herein designated TARGET 
GENE. SLC37A1 BINDING SITE is a target binding site 
found in the 3 x untranslated region of mRNA encoded by 
SLC37A1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC37A1 BINDING SITE, designated 
SEQ ID:6854, to the nucleotide sequence of GAM 74 RNA, 
herein designated GAM RNA, also designated SEQ ID:254. 

[12463] Another function of GAM74 is therefore inhibition of So- 
lute carrier family 37 (glycerol-3-phosphate transporter), 
member 1 (SLC37A1, Accession NM.018964.2) . Accord- 
ingly, utilities of GAM74 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC37A1. 

[12464] solute carrier family 38, member 5 (SLC38A5, Accession 
NM_033518.1) is another GAM74 target gene, herein des- 
ignated TARGET GENE. SLC38A5 BINDING SITE is a target 



binding site found in the 5^ untranslated region of mRNA 
encoded by SLC38A5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SLC38A5 BINDING SITE, des- 
ignated SEQ ID: 1536, to the nucleotide sequence of 
GAM74 RNA, herein designated GAM RNA, also designated 
SEQID:254. 

[12465] Another function of GAM74 is therefore inhibition of So- 
lute carrier family 38, member 5 (SLC38A5, Accession 
NM.033518.1) . Accordingly, utilities of GAM74 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC38A5. 

[12466] Solute carrier family 7 (cationic amino acid transporter, y+ 
system), member 6 (SLC7A6, Accession NM_003 983.1) is 
another GAM74 target gene, herein designated TARGET 
GENE. SLC7A6 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by 
SLC7A6, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC7A6 BINDING SITE, designated 
SEQ ID:11061, to the nucleotide sequence of GAM 74 RNA, 



herein designated GAM RNA, also designated SEQ ID:254. 

[12467] Another function of GAM74 is therefore inhibition of So- 
lute carrier family 7 (cationic amino acid transporter, y+ 
system), member 6 (SLC7A6, Accession NM_003983.1), a 
gene which is involved in mediating amino acid transport. 
Accordingly, utilities of GAM74 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC7A6. 

[12468] The function of SLC7A6 has been established by previous 
studies. Using RT- PCR with degenerate primers to screen 
for amino acid transporters in opossum kidney, followed 
by searching EST databases, Torrents et al. (1998) ob- 
tained a cDNA encoding SLC7A6, which they called 
y(+)LAT2. SLC7A6 is identical to the KIAA0245 gene re- 
ported by Nagase et al. (1996). Sequence analysis pre- 
dicted that SLC7A6 is a 515- amino acid, typical organic 
solute transporter protein with 12 transmembrane do- 
mains, 3 potential phosphorylation sites, and N- and C- 
terminal cytoplasmic segments. SLC7A6 shares 75% amino 
acid identity with the opossum sequence and y(+)LATl 
(SLC7A7; 603593). By RT- PCR analysis, Nagase et al. 
(1996) detected SLC7A6 expression in all tissues tested 
except liver; expression was weak in pancreas and highest 



in thymus. 

[12469] 

[12470] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12471] Nagase, T.; Seki, N.; Ishikawa, K.; Ohira, M.; Kawarabayasi, 
Y.; Ohara, O.; Tanaka, A.; Kotani, H.; Miyajima, N.; No- 
mura, N. : Prediction of the coding sequences of unidenti- 
fied human genes. VI. The coding sequences of 80 new 
genes (KIAA0201- KIAA0280) deduced by analysis of 
cDNA clones from cell line KG- 1 and brain. DNA Res. 3: 
321- 329, 1996. ; and 

[12472] Torrents, D.; Estevez, R.; Pineda, M.; Fernandez, E.; 

Lloberas, J.; Shi, Y.- B.; Zorzano, A.; Palacin, M. : Identifi- 
cation and characterization of a membrane protein (y(+)L 
amino acid tr. 

[12473] Further studies establishing the function and utilities of 
SLC7A6 are found in John Hopkins OMIM database record 
ID 605641, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. SMA3 
(Accession NM_006780.1) is another GAM74 target gene, 
herein designated TARGET GENE. SMA3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 



mRNA encoded by SMA3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SMA3 BINDING SITE, 
designated SEQ ID:6849, to the nucleotide sequence of 
GAM74 RNA, herein designated GAM RNA, also designated 
SEQID:254. 

[12474] Another function of GAM74 is therefore inhibition of 

SMA3 (Accession NM_006780.1) . Accordingly, utilities of 
GAM74 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMA3. 

[12475] Sparc/osteonectin, cwcv and kazal-like domains proteo- 
glycan (testican) (SPOCK, Accession NM.004598.2) is an- 
other GAM74 target gene, herein designated TARGET 
GENE. SPOCK BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by 
SPOCK, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SPOCK BINDING SITE, designated 
SEQ ID: 10327, to the nucleotide sequence of GAM 74 RNA, 
herein designated GAM RNA, also designated SEQ ID:254. 

[12476] Another function of GAM74 is therefore inhibition of 



Sparc/osteonectin, cwcv and kazal-like domains proteo- 
glycan (testican) (SPOCK, Accession NM_004598.2) . Ac- 
cordingly, utilities of GAM74 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SPOCK. 

[12477] Thy-1 cell surface antigen (THY1, Accession 

NM_006288.2) is another GAM 74 target gene, herein des- 
ignated TARGET GENE. THY1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by THY1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of THY1 BINDING SITE, designated 
SEQ ID:7884, to the nucleotide sequence of GAM 74 RNA, 
herein designated GAM RNA, also designated SEQ ID:254. 

[12478] Another function of GAM74 is therefore inhibition of Thy- 
1 cell surface antigen (THY1, Accession NM_006288.2), a 
gene which plays a role in cell- cell or cell- ligand interac- 
tions during synaptogenesis. Accordingly, utilities of 
GAM74 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with THY1. 

[12479] The function of THY1 has been established by previous 
studies. Thy- 1 is the designation for a major cell surface 



glycoprotein characteristic to T cells, as first defined in 
the mouse and rat (Raff, 1971; Letarte- Muirhead et al., 
1975). The Thy- 1 glycoproteins are constituents of thy- 
mocytes and neurons and probably are involved in cell- 
cell interactions. The putative human homolog of Thy- 1 
of the mouse is called K117. The human homolog of the 
rodent antigen was studied by Ades et al. (1980). Using a 
monoclonal antibody, McKenzie and Fabre (1981) studied 
the tissue distribution of the antigen. By use of a gene 
clone in somatic cell hybrids, Seki et al. (1985) assigned 
the THY1 gene to chromosome 11. Van den Elsen et al. 
(1985) predicted that the human Thy- 1 homolog maps to 
chromosome 11 because that is where they found T3D 
(OMIM Ref. No. 186790) to map and in the mouse T3D 
and Thy- 1 map to chromosome 9 along with certain 
other loci that are on human llq. A multigene family is a 
group of homologous genes with similar function. A su- 
pergene family is a set of multigene families and single 
genes related by sequence (implying common ancestry) 
but not necessarily related in function. Hood et al. (1985) 
refer to the immunoglobulin supergene family which in- 
cludes Thy- 1, poly- Ig receptor, heavy, kappa and 
lambda immunoglobulins, Lyt- 2 (T8), alpha and beta 



chains of T- cell antigen receptor and the closely homolo- 
gous gamma chain, class I MHC antigen, beta- 2- mi- 
croglobulin, and the alpha and beta chains of class II MHC 
antigens. Thy- 1 is structurally the simplest of these, con- 
sisting of a single immunoglobulin homology unit that is 
either intermediate between V and C or somewhat more 
similar to a V homology unit (Williams and Gagnon, 1982). 
The Thy- 1 glycoprotein is also exceptional in that it is on 
the cell surface as a free homology unit and apparently 
does not associate either with itself or with other 
polypeptides. Its role in immune response is unclear. It is 
expressed on fibroblasts and brain cells in addition to 
some T cells. The significant role of Thy- 1 in developing 
nervous tissue (Morris, 1985) may be of relevance to dis- 
orders such as ataxia- telangiectasia (OMIM Ref. No. 
208900) that combine neurologic and immunologic de- 
fects. By somatic cell and in situ hybridization, van Rijs et 
al. (1985) localized the gene to llq23- llq24. Rettig et 
al. (1985) assigned the gene to llql3- qter, by Southern 
analysis of DNA from hybrid cells containing rearranged 
chromosomes 11. HGM7 gave the regional assignment as 
llq22.3. Tunnacliffe and McGuire (1990) constructed a 
physical map of llq23 by pulsed field gel electrophoresis 



and showed that THY1 lies in llq23.3 as the most telom- 
ere of a group of 6 genes: cen- - CD3E- - CD3D- - 
CD3G- - PBGD- - CBL2- - THY1- - qter. Greenspan and 
O'Brien (1989) showed in the mouse that a factor secreted 
by nonneuronal accessory cells of dorsal root ganglion 
cultures stimulates neurite outgrowth in neonatal sympa- 
thetic ganglion neurons. They presented evidence that 
this is identical to Thy- 1. It is this function in separate 
tissues that might explain pleiotropic manifestations of 
some syndromes such as ataxia- telangiectasia (OMIM 
Ref. No. 208900) or cartilage- hair hypoplasia (OMIM Ref. 
No. 250250). 

[12480] 

[12481] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[12482] Morris, R. : Thy- 1 in developing nervous tissue. Dev. 

Neurosci. 7: 133- 160, 1985. ; and 
[12483] Greenspan, R. J.; O'Brien, M. C. : Genetic evidence for the 

role of Thy- 1 in neurite outgrowth in the mouse. J. Neu- 

rogenet. 5: 25- 36, 1989. 
[12484] Further studies establishing the function and utilities of 

THY1 are found in John Hopkins OMIM database record ID 



188230, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Upstream binding 
transcription factor, rna polymerase i (UBTF, Accession 
NM_014233.1) is another GAM74 target gene, herein des- 
ignated TARGET GENE. UBTF BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by UBTF, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of UBTF BINDING SITE, designated 
SEQ ID: 14273, to the nucleotide sequence of GAM74 RNA, 
herein designated GAM RNA, also designated SEQ ID:254. 

[12485] Another function of GAM74 is therefore inhibition of Up- 
stream binding transcription factor, rna polymerase i 
(UBTF, Accession NM_014233.1), a gene which recognizes 
the ribosomal rna gene promoter and activates transcrip- 
tion. Accordingly, utilities of GAM74 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with UBTF. 

[12486] The function of UBTF has been established by previous 
studies. Upstream binding factor (UBF) is a transcription 
factor required for expression of the 18S, 5.8S, and 28S 
ribosomal RNAs, along with SL1 (a complex of TBP (OMIM 



Ref. No. 600075) and multiple TBP- associated factors or 
'TAFs'). Two UBF polypeptides, of 94 and 97 kD, exist in 
the human (Bell et al., 1988). UBF is a nucleolar phospho- 
protein with both DNA binding and transactivation do- 
mains. Sequence- specific DNA binding to the core and 
upstream control elements of the human rRNA promoter 
is mediated through several HMC boxes Qantzen et al., 
1990). Jantzen et al. (1990) cloned human UBF by screen- 
ing a HeLa cell cDNA library with DNA probes based on 
tryptic peptides of the protein. They found an open read- 
ing frame encoding the 764- amino acid UBF. The authors 
also characterized DNA binding characteristics of UBF. 
Chan et al. (1991) cloned the human cDNA by screening 
an expression library with a specific autoantibody that 
recognizes nucleolar organizing regions. Jones et al. 
(1995) mapped the gene, symbolized UBTF, to the BRCA1 
region of 17q21 by analyzing genomic clones from that 
region. They found the gene order to be cen- - PPY(OMIM 
Ref. No. 167780)- - UBTF- - EPB3(OMIM Ref. No. 
109270)- - GP2B(OMIM Ref. No. 273800)- - tel. 

[12487] 

[12488] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[12489] jantzen, H.- M.; Admon, A.; Bell, S. P.; Tjian, R. : Nucleolar 
transcription factor hUBF contains a DNA- binding motif 
with homology to HMG proteins. Nature 344: 830- 836, 
1990. ; and 

[12490] chan, E. K. L; Imai, H.; Hamel, J. C; Tan, E. M. : Human 
autoantibody to RNA polymerase I transcription factor 
hUBF: molecular identity of nucleolus organizer region au- 
toantigen NOR- 9. 

[12491] Further studies establishing the function and utilities of 
UBTF are found in John Hopkins OMIM database record ID 
600673, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. 

[12492] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 75 
(GAM75), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[12493] GAM75 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM75 was detected is described hereinabove 
with reference to Figs. 8-15. 



[12494] GAM75 gene, herein designated GAM GENE, and GAM75 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[12495] GAM75 gene encodes a GAM75 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM75 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM75 precursor RNA is designated SEQ ID: 177, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[12496] CAM75 precursor RNA folds onto itself, forming GAM 7 5 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[12497] GAM75 precursor RNA folds onto itself, forming GAM 7 5 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 



structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[12498] Nucleotide sequence of GAM75 precursor RNA, desig- 
nated SEQ-ID: 177, and a schematic representation of a 
predicted secondary folding of GAM75 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[12499] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 7 5 folded precursor RNA into GAM75 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM75 RNA is designated SEQ 
ID:210, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 



[12500] GAM75 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM75 target 
RNA, herein designated GAM TARGET RNA. GAM 7 5 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[12501] GAM75 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM75 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM75 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM75 RNA may have a different number of target 
binding sites in untranslated regions of a GAM75 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 



example only these target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[12502] The complementary binding of GAM75 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM75 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM75 target RNA into GAM75 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[12503] it is appreciated that GAM75 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM75 target genes. The mRNA of each one of this plu- 
rality of GAM75 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM75 RNA, 
herein designated GAM RNA, and which when bound by 
GAM75 RNA causes inhibition of translation of respective 
one or more GAM75 target proteins. 

[12504] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM75 gene, herein designated GAM GENE, on one or 



more GAM75 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[12505] it is appreciated that specific functions and accordingly 
utilities of GAM75 correlate with, and may be deduced 
from, the identity of the target genes which GAM75 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[12506] 
[12507] 

[12508] Adenylate cyclase 7 (ADCY7, Accession NM_001114.1) is a 
GAM75 target gene, herein designated TARGET GENE. 
ADCY7 BINDING SITE is a target binding site found in the 



3 X untranslated region of mRN A encoded byADCY7, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ADCY7 BINDING SITE, designated SEQ ID: 15427, to the 
nucleotide sequence of GAM75 RNA, herein designated 
GAM RNA, also designated SEQ ID:210. 

[12509] a function of GAM75 is therefore inhibition of Adenylate 
cyclase 7 (ADCY7, Accession NM_001 114.1), a gene which 
this a membrane- bound, ca(2+)- inhibitable adenylyl cy- 
clase. Accordingly, utilities of GAM75 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with ADCY7. 

[12510] jhe function of ADCY7 has been established by previous 
studies. Hellevuo et al. (1993) identified a novel form of 
human adenylyl cyclase (ADCY7) in the human ery- 
throleukemia cell line HEL. It appeared that ADCY7 is the 
major form of adenylyl cyclase in human platelets. Helle- 
vuo et al. (1995) used PCR techniques in the study of hu- 
man/rodent somatic hybrid panels and a YAC library to 
demonstrate that the ADCY7 gene is located on 16ql2- 
ql3. The adenylyl cyclase enzyme family is characterized 
by the presence of 12 membrane- spanning domains in 



its sequences, and this region of the genome is known to 
contain other genes encoding proteins characterized by 
12 membrane- spanning domains: norepinephrine trans- 
porter protein- 1 (NET1; 163970), located at 16ql2.2, and 
renal sodium- glucose transporter- 2 (SGLT2; 182381), 
located at 16pll.2. 

[12511] 

[12512] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12513] Hellevuo, K.; Berry, R.; Sikela, J. M.; Tabakoff, B. : Local- 
ization of the gene for a novel human adenylyl cyclase 
(ADCY7) to chromosome 16. Hum. Genet. 95: 197- 200, 
1995. ; and 

[12514] Hellevuo, K.; Yoshimura, M.; Kao, M.; Hoffman, P. L; 

Cooper, D. M. F.; Tabakoff, B. : A novel adenylyl cyclase 
sequence cloned from the human erythroleukemia cell 
line. Biochem. Biophy. 

[12515] Further studies establishing the function and utilities of 
ADCY7 are found in John Hopkins OMIM database record 
ID 600385, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Blepharophimosis, epicanthus inversus and ptosis, 



candidate 1 (BPESC1, Accession NM_02 1812.1) is another 
GAM75 target gene, herein designated TARGET GENE. 
BPESC1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by BPESC1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of BPESC1 BINDING SITE, designated SEQ ID: 12031, to the 
nucleotide sequence of GAM75 RNA, herein designated 
GAM RNA, also designated SEQ ID:210. 
[12516] Another function of GAM75 is therefore inhibition of Ble- 
pharophimosis, epicanthus inversus and ptosis, candidate 
1 (BPESC1, Accession NM_021812.1) . Accordingly, utili- 
ties of GAM75 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
BPESC1. 

[12517] Chromosome 22 open reading frame 3 (C22orf3, Acces- 
sion NM_012265.1) is another GAM75 target gene, herein 
designated TARGET GENE. C22orf3 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by C22orf3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of C22orf3 BIND- 
ING SITE, designated SEQ ID:12551, to the nucleotide se- 
quence of GAM75 RNA, herein designated GAM RNA, also 
designated SEQ ID:210. 

[12518] Another function of GAM75 is therefore inhibition of 

Chromosome 22 open reading frame 3 (C22orf3, Acces- 
sion NM_012265.1) . Accordingly, utilities of GAM 7 5 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C22orf3. 

[ 12 519] CMRF-35H (Accession XM.046925.4) is another GAM75 
target gene, herein designated TARGET GENE. CMRF-35H 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by CMRF-35H, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CMRF-35H BINDING SITE, designated SEQ ID:5740, to the 
nucleotide sequence of GAM75 RNA, herein designated 
GAM RNA, also designated SEQ ID:210. 

[12520] Another function of GAM75 is therefore inhibition of 

CMRF-35H (Accession XM_046925.4) . Accordingly, utili- 
ties of GAM75 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



CMRF-35H. 

[12521] Camp responsive element binding protein-like 2 (CREBL2, 
Accession NM_001310.2) is another GAM75 target gene, 
herein designated TARGET GENE. CREBL2 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by CREBL2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CREBL2 BINDING 
SITE, designated SEQ ID:4609, to the nucleotide sequence 
of GAM75 RNA, herein designated GAM RNA, also desig- 
nated SEQID:210. 

[12522] Another function of GAM75 is therefore inhibition of 

Camp responsive element binding protein-like 2 (CREBL2, 
Accession NM_001310.2) . Accordingly, utilities of GAM 7 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CREBL2. 

[12523] D123 (Accession ) is another GAM75 target gene, herein 
designated TARGET GENE. D123 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by D123, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of D123 BINDING SITE, designated 
SEQ ID: 17716, to the nucleotide sequence of GAM75 RNA, 
herein designated GAM RNA, also designated SEQ ID:210. 

[12524] Another function of GAM75 is therefore inhibition of D123 
(Accession ) . Accordingly, utilities of GAM75 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with D123. 

[12525] Endoglin (osler-rendu-weber syndrome 1) (ENG, Acces- 
sion NM_000118.1) is another GAM75 target gene, herein 
designated TARGET GENE. ENG BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by ENG, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ENG BINDING SITE, designated 
SEQ ID:2762, to the nucleotide sequence of GAM 7 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:210. 

[12526] Another function of GAM75 is therefore inhibition of En- 
doglin (osler-rendu-weber syndrome 1) (ENG, Accession 
NM_000118.1) . Accordingly, utilities of GAM75 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ENG. 

[12527] FLJ14936 (Accession NM.032864.2) is another GAM 7 5 



target gene, herein designated TARGET GENE. FLJ 14936 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ14936, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ14936 BINDING SITE, designated 
SEQ ID:2656, to the nucleotide sequence of GAM 7 5 RNA, 
herein designated GAM RNA, also designated SEQ ID:210. 

[12528] Another function of GAM75 is therefore inhibition of 

FLJ14936 (Accession NM_032864.2) . Accordingly, utilities 
of GAM75 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14936. 

[12529] FLJ32332 (Accession NM_144641.1) is another GAM75 
target gene, herein designated TARGET GENE. FLJ32332 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ32332, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32332 BINDING SITE, designated SEQ ID:16169, to the 
nucleotide sequence of GAM75 RNA, herein designated 
GAM RNA, also designated SEQ ID:210. 



[12530] Another function of GAM75 is therefore inhibition of 

FLJ32332 (Accession NM_144641.1) . Accordingly, utilities 
of GAM75 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32332. 

[12531] Glucokinase (hexokinase 4, maturity onset diabetes of the 
young 2) (GCK, Accession NM_000162.2) is another 
GAM75 target gene, herein designated TARGET GENE. GCK 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by GCK, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GCK BINDING SITE, designated SEQ 
ID:4463, to the nucleotide sequence of GAM75 RNA, 
herein designated GAM RNA, also designated SEQ ID:210. 

[12532] Another function of GAM75 is therefore inhibition of Glu- 
cokinase (hexokinase 4, maturity onset diabetes of the 
young 2) (GCK, Accession NM_000162.2), a gene which 
catalyzes the initial step in utilization of glucose by the 
beta- cell and liver at physiological glucose concentration. 
Accordingly, utilities of GAM75 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with GCK. 



[12533] The function of GCK has been established by previous 

studies. B lymphocytes that reside in the germinal center 
of lymphoid follicles are functionally and phenotypically 
distinct from those residing in the surrounding mantle 
zone. Various regulatory and structural genes control a 
complex series of differentiation and selection steps 
through which B cells that exit the germinal center of lym- 
phoid follicles must pass. In differential hybridization 
studies to identify some of these genes, Katz et al. (1994) 
isolated a novel gene based on its preferential expression 
in tonsillar germinal center B lymphocytes. The complete 
nucleotide sequence predicted a 819- amino acid protein, 
named GC (for 'germinal center') kinase, with homology to 
serine- threonine protein kinases. Its catalytic domain was 
39% and 37% identical to those of S. cerevisiae STE20 and 
Drosophila NinaC proteins, respectively. Northern blot 
analysis revealed expression of a 2.9- kb mRNA in several 
human tissues, including brain, lung, and placenta. In situ 
hybridization of tonsil tissue demonstrated preferential 
hybridization to the germinal center region. The ex- 
pressed protein phosphorylated casein and myelin basic 
protein in in vitro kinase assays. Pombo et al. (1995) 
showed that GC kinase, or GCK, specifically activates the 



SAPK (OMIM Ref. No. 601335) pathway. They also showed 
that GCK is activated in situ by TNF- alpha (OMIM Ref. No. 
191160), a potent SAPK agonist. The authors suggested 
that the SAPK pathway may be active in the differentiation 
and selection of B cells in the germinal center 

[12534] 

[12535] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12536] Katz, P.; Whalen, C; Kehrl, J. H. : Differential expression of 
a novel protein kinase in human B lymphocytes: preferen- 
tial localization in the germinal center. J. Biol. Chem. 269: 
16802- 16809, 1994. ; and 

[12537] R erlj m.; Zeng, J.; De Lemos- Chiarandini, C; Rosenfeld, 
M.; Adesnik, M.; Sabatini, D. D. : In its active form, the 
GTP- binding protein rab8 interacts with a stress- acti- 
vated protein kina. 

[12538] Further studies establishing the function and utilities of 
GCK are found in John Hopkins OMIM database record ID 
603166, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Golgi reassembly 
stacking protein 1, 65kda (GORASP1, Accession 
NM_03 1899.2) is another GAM 7 5 target gene, herein des- 



ignated TARGET GENE. G0RASP1 BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by GORASP1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of GORASP1 BINDING SITE, des- 
ignated SEQ ID: 17619, to the nucleotide sequence of 
GAM75 RNA, herein designated GAM RNA, also designated 
SEQID:210. 

[12539] Another function of GAM75 is therefore inhibition of Golgi 
reassembly stacking protein 1, 65kda (GORASP1, Acces- 
sion NM.031899.2), a gene which has some funtion with 
the Golgi apparatus. Accordingly, utilities of GAM75 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GORASP1. 

[12540] The function of GORASP1 has been established by previ- 
ous studies. Barr et al. (1998) determined that GOLPH5 in- 
teracts with GM130 (OMIM Ref. No. 602580), a Golgi ma- 
trix protein, in detergent extracts of rat liver Golgi mem- 
branes. They further determined that this complex can 
bind to the vesicle docking protein pll5 (OMIM Ref. No. 
603344). Using in vitro translation and site- directed mu- 
tagenesis in conjunction with immunoprecipitation, Barr et 



al. (1998) localized the critical interacting domains to the 
C terminus of GM130 and the PDZ- like domain of 
GOLPH5. Interaction was also found to be critical for the 
correct targeting of both proteins to the Golgi apparatus. 
Sutterlin et al. (2002) found that addition of an antibody 
to the Golgi- associated protein GRASP65 inhibited Golgi 
fragmentation by mitotic cytosol in permeabilized cells. 
Microinjecting this antibody or a C- terminal fragment of 
GRASP65 containing the antibody- binding site into nor- 
mal rat kidney cells prevented entry into mitosis. Under 
these conditions the cells had completed S phase but were 
not in the prophase stage of mitosis. Fragmentation of the 
Golgi apparatus by nocodazole or brefeldin A treatment 
prior to or after microinjection of the anti- GRASP65 anti- 
body alleviated the block in mitotic entry. These data sug- 
gested that pericentriolar Golgi organization is a sensor 
for controlling entry into mitosis in mammalian cells. 

[12541] 

[12542] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12543] Barr, F. A.; Nakamura, N.; Warren, G. : Mapping the inter- 
action between GRASP65 and GM130, components of a 



protein complex involved in the stacking of Golgi cister- 
nae. EMBO J. 17: 3258- 3268, 1998. ; and 
[12544] Sutterlin, C; Hsu, P.; Mallabiabarrena, A.; Malhotra, V. : 
Fragmentation and dispersal of the pericentriolar Golgi 
complex is required for entry into mitosis in mammalian 
cells. Cell 1. 

[12545] Further studies establishing the function and utilities of 
GORASP1 are found in John Hopkins OMIM database 
record ID 606867, and in cited publications listed in Table 
5, which are hereby incorporated by reference.LANP-L 
(Accession ) is another GAM75 target gene, herein desig- 
nated TARGET GENE. LANP-L BINDING SITE is a target 
binding site found in the 5 N untranslated region of mRNA 
encoded by LANP-L, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LANP-L BINDING SITE, desig- 
nated SEQ ID: 11358, to the nucleotide sequence of 
GAM75 RNA, herein designated GAM RNA, also designated 
SEQID:210. 

[12546] Another function of GAM75 is therefore inhibition of 

LANP-L (Accession ) . Accordingly, utilities of GAM75 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with LANP-L. 

[12547] LOC143098 (Accession ) is another GAM 7 5 target gene, 
herein designated TARGET GENE. LOC143098 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC143098, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC143098 BINDING SITE, designated SEQ ID:1402, to the 
nucleotide sequence of GAM75 RNA, herein designated 
GAM RNA, also designated SEQ ID:210. 

[12548] Another function of GAM75 is therefore inhibition of 

LOC143098 (Accession ) . Accordingly, utilities of GAM75 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC143098. 

[12549] LOC145988 (Accession XM_085290.7) is another GAM 7 5 
target gene, herein designated TARGET GENE. LOC145988 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC145988, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145988 BINDING SITE, designated SEQ ID:14081, to 



the nucleotide sequence of GAM75 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:210. 
[12550] Another function of GAM75 is therefore inhibition of 

LOC145988 (Accession XM.085290.7) . Accordingly, utili- 
ties of GAM75 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145988. 

[12551] LOC199936 (Accession ) is another GAM75 target gene, 
herein designated TARGET GENE. LOC199936 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC199936, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC199936 BINDING SITE, designated SEQ ID:13578, to 
the nucleotide sequence of GAM75 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:210. 

[12552] Another function of GAM75 is therefore inhibition of 

LOC199936 (Accession ) . Accordingly, utilities of GAM75 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC199936. 

[12553] LOC221583 (Accession ) is another GAM 7 5 target gene, 
herein designated TARGET GENE. LOC221583 BINDING 



SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC221583, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC221583 BINDING SITE, designated SEQ ID:3621, to the 
nucleotide sequence of GAM75 RNA, herein designated 
GAM RNA, also designated SEQ ID:210. 

[12554] Another function of GAM75 is therefore inhibition of 

LOC221583 (Accession ) . Accordingly, utilities of GAM 7 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC221583. 

[12555] LOC256310 (Accession ) is another GAM75 target gene, 
herein designated TARGET GENE. LOC256310 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC256310, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC256310 BINDING SITE, designated SEQ ID:5809, to the 
nucleotide sequence of GAM75 RNA, herein designated 
GAM RNA, also designated SEQ ID:210. 

[12556] Another function of GAM75 is therefore inhibition of 



LOC256310 (Accession ) . Accordingly, utilities of GAM 7 5 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC256310. 

[12557] LOC93349 (Accession NM.138402.2) is another GAM 7 5 
target gene, herein designated TARGET GENE. LOC93349 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC93349, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC93349 BINDING SITE, designated SEQ ID:4761, to the 
nucleotide sequence of GAM75 RNA, herein designated 
GAM RNA, also designated SEQ ID:210. 

[12558] Another function of GAM75 is therefore inhibition of 

LOC93349 (Accession NM.138402.2) . Accordingly, utili- 
ties of GAM75 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC93349. 

[12559] Matrix metalloproteinase 13 (collagenase 3) (MMP13, Ac- 
cession NM_002427.2) is another GAM75 target gene, 
herein designated TARGET GENE. MMP13 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by MMP13, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MMP13 BINDING 
SITE, designated SEQ ID:15931, to the nucleotide se- 
quence of GAM75 RNA, herein designated GAM RNA, also 
designated SEQ ID:210. 

[12560] Another function of GAM75 is therefore inhibition of Ma- 
trix metalloproteinase 13 (collagenase 3) (MMP13, Acces- 
sion NM.002427.2) . Accordingly, utilities of GAM75 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MMP13. 

[12561] Oxysterol binding protein-like 5 (OSBPL5, Accession 

NM.145638.1) is another GAM 7 5 target gene, herein des- 
ignated TARGET GENE. OSBPL5 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL5, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL5 BINDING SITE, designated SEQ ID:10114, to the nu- 
cleotide sequence of GAM75 RNA, herein designated GAM 
RNA, also designated SEQ ID:210. 

[12562] Another function of GAM75 is therefore inhibition of 



Oxysterol binding protein-like 5 (OSBPL5, Accession 
NM_145638.1) . Accordingly, utilities of GAM75 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL5. 

[12563] Rad52 homolog (s. cerevisiae) (RAD52, Accession 

NM_002879.2) is another GAM 7 5 target gene, herein des- 
ignated TARGET GENE. RAD52 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by RAD52, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
RAD 5 2 BINDING SITE, designated SEQ ID:8804, to the nu- 
cleotide sequence of GAM75 RNA, herein designated GAM 
RNA, also designated SEQ ID:210. 

[12564] Another function of GAM75 is therefore inhibition of 
Rad52 homolog (s. cerevisiae) (RAD52, Accession 
NM_002879.2) . Accordingly, utilities of GAM75 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAD52. 

[12565] 

[12566] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 



ferred to here as Genomic Address Messenger 76 
(GAM76), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[12567] GAM76 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM76 was detected is described hereinabove 
with reference to Figs. 8-15. 

[12568] GAM76 gene, herein designated GAM GENE, and GAM76 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[12569] GAM76 gene encodes a GAM76 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM76 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM76 precursor RNA is designated SEQ ID: 129, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[12570] GAM76 precursor RNA folds onto itself, forming GAM76 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[ 12 571] GAM76 precursor RNA folds onto itself, forming GAM76 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional "hairpin 
structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[12572] Nucleotide sequence of GAM76 precursor RNA, desig- 
nated SEQ-ID: 129, and a schematic representation of a 
predicted secondary folding of GAM76 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[12573] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM76 folded precursor RNA into GAM76 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 



structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM76 RNA is designated SEQ 
ID:292, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[12574] GAM76 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM76 target 
RNA, herein designated GAM TARGET RNA. GAM76 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[12575] GAM76 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM76 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM76 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 



target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM76 RNA may have a different number of target 
binding sites in untranslated regions of a GAM76 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[12576] The complementary binding of GAM76 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM76 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM76 target RNA into GAM76 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[12577] | t j S appreciated that GAM76 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM76 target genes. The mRNA of each one of this plu- 
rality of GAM76 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 



which is at least partly complementary to GAM76 RNA, 
herein designated GAM RNA, and which when bound by 
GAM76 RNA causes inhibition of translation of respective 
one or more GAM76 target proteins. 

[12578] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM76 gene, herein designated GAM GENE, on one or 
more GAM76 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[12579] it is appreciated that specific functions and accordingly 
utilities of GAM76 correlate with, and may be deduced 
from, the identity of the target genes which GAM76 binds 



and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 



[12580] 
[12581] 

[12582] Rho guanine nucleotide exchange factor (gef) 5 (ARHGEF5, 
Accession NM.005435.2) is a GAM76 target gene, herein 
designated TARGET GENE. ARHGEF5 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by ARHGEF5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ARHGEF5 BIND- 
ING SITE, designated SEQ ID:1425, to the nucleotide se- 
quence of GAM76 RNA, herein designated GAM RNA, also 
designated SEQ ID:292. 

[12583] a function of GAM76 is therefore inhibition of Rho gua- 
nine nucleotide exchange factor (gef) 5 (ARHGEF5, Acces- 
sion NM_005435.2), a gene which may form complex with 
G proteins and stimulate Rho- dependent signals. Accord- 
ingly, utilities of GAM76 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ARHGEF5. 



[12584] The function of ARHGEF5 has been established by previ- 
ous studies. Chan et al. (1994) isolated the TIM oncogene 
by an expression cloning strategy (Miki et al., 1991) as a 
cDNA clone with transforming activity in NIH/3T3 fibrob- 
lasts. The 2.3- kb TIM cDNA encodes a predicted protein 
of 60- kD containing a Dbl- homology (DH) domain. The 
DH motif is shared by several signal transducing 
molecules that are implicated as regulators of small GTP- 
binding proteins. Therefore, the TIM oncogene is also 
thought to be involved in the control of cytoskeletal orga- 
nization through regulation of small GTP- binding pro- 
teins. Using human/hamster somatic cell hybrids, Chan et 
al. (1994) mapped the TIM gene to chromosome 7. By flu- 
orescence in situ hybridization, Takai et al. (1995) local- 
ized the gene to 7q33- q35. 

[12585] 

[12586] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12587] Chan, A. M- L; McGovern, E. S.; Catalano, C; Fleming, T. 
P.; Miki, T. : Expression cDNA cloning of a novel oncogene 
with sequence similarity to regulators of small GTP- bind- 
ing proteins. Oncogene 9: 1057- 1063, 1994. ; and 



[12588] Miki, T.; Fleming, T. P.; Crescenzi, M.; Molloy, C. J.; Blam, 
S. B.; Reynolds, S. H.; Aaronson, S. A. : Development of a 
highly efficient expression cDNA cloning system: applica- 
tion to. 

[12589] Further studies establishing the function and utilities of 
ARHGEF5 are found in John Hopkins OMIM database 
record ID 600888, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Cholinergic 
receptor, nicotinic, beta polypeptide 4 (CHRNB4, Acces- 
sion NM_000750.1) is another GAM76 target gene, herein 
designated TARGET GENE. CHRNB4 BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 
mRNA encoded by CHRNB4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CHRNB4 BIND- 
ING SITE, designated SEQ ID:13256, to the nucleotide se- 
quence of GAM76 RNA, herein designated GAM RNA, also 
designated SEQ ID:292. 

[12590] Another function of GAM76 is therefore inhibition of 
Cholinergic receptor, nicotinic, beta polypeptide 4 
(CHRNB4, Accession NM_000750.1), a gene which medi- 
ates fast signal transmission at synapses. Accordingly, 



utilities of GAM76 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CHRNB4. 

[12591] The function of CHRNB4 has been established by previous 
studies. Transmitter- gated cation channels are detectors 
of excitatory chemical signals at synapses in the nervous 
system. Khakh et al. (2000) showed that structurally dis- 
tinct alpha- 3- beta- 4 nicotinic and P2X(2) (OMIM Ref. 
No. 600844) channels influence each other when coacti- 
vated. The activation of one channel type affects distinct 
kinetic and conductance states of the other, and coactiva- 
tion results in nonadditive responses owing to inhibition 
of both channel types. State- dependent inhibition of 
nicotinic channels was revealed most clearly with mutant 
P2X(2) channels, and inhibition was decreased at lower 
densities of channel expression. In synaptically coupled 
myenteric neurons, nicotinic fast excitatory postsynaptic 
currents were occluded during activation of endogenously 
coexpressed P2X channels. Khakh et al. (2000) concluded 
that their data provide a molecular basis and a synaptic 
context for cross- inhibition between transmitter- gated 
channels. Transmitter- gated cation channels are detec- 
tors of excitatory chemical signals at synapses in the ner- 



vous system. Khakh et al. (2000) showed that structurally 
distinct alpha- 3- beta- 4 nicotinic and P2X(2) (OMIM Ref. 
No. 600844) channels influence each other when coacti- 
vated. The activation of one channel type affects distinct 
kinetic and conductance states of the other, and coactiva- 
tion results in nonadditive responses owing to inhibition 
of both channel types. State- dependent inhibition of 
nicotinic channels was revealed most clearly with mutant 
P2X(2) channels, and inhibition was decreased at lower 
densities of channel expression. In synaptically coupled 
myenteric neurons, nicotinic fast excitatory postsynaptic 
currents were occluded during activation of endogenously 
coexpressed P2X channels. Khakh et al. (2000) concluded 
that their data provide a molecular basis and a synaptic 
context for cross- inhibition between transmitter- gated 
channels 

[12592] 

[12593] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12594] Khakh, B. S.; Zhou, X.; SydesJ.; Galligan, J. J.; Lester, H. A. 
: State- dependent cross- inhibition between transmitter- 
gated cation channels. Nature 406: 405- 410, 2000. ; and 



[12595] Tarroni, P.; Rubboli, F.; Chini, B.; Zwart, R.; Oortgiesen, M.; 
Sher, E.; Clementi, F. : Neuronal- type nicotinic receptors 
in human neuroblastoma and small- cell lung carcinoma 
cell line. 

[12596] Further studies establishing the function and utilities of 
CHRNB4 are found in John Hopkins OMIM database record 
ID 118509, and in cited publications listed in Table 5, 
which are hereby incorporated by refe re nee. FLJ 10450 
(Accession NM_018095.2) is another GAM76 target gene, 
herein designated TARGET GENE. FLJ10450 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by FLJ10450, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ10450 
BINDING SITE, designated SEQ ID:15495, to the nucleotide 
sequence of GAM76 RNA, herein designated GAM RNA, 
also designated SEQ ID:292. 

[12597] Another function of GAM76 is therefore inhibition of 

FLJ10450 (Accession NM_018095.2) . Accordingly, utilities 
of GAM76 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10450. 

[12598] FLJ21977 (Accession NM.032213.2) is another GAM 76 



target gene, herein designated TARGET GENE. FLJ21977 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ21977, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21977 BINDING SITE, designated SEQ ID: 15840, to the 
nucleotide sequence of GAM76 RNA, herein designated 
GAM RNA, also designated SEQ ID:292. 

[12599] Another function of GAM76 is therefore inhibition of 

FLJ21977 (Accession NM.032213.2) . Accordingly, utilities 
of GAM76 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21977. 

[12600] Huntingtin (huntington disease) (HD, Accession 

NM_002111.3) is another GAM 76 target gene, herein des- 
ignated TARGET GENE. HD BINDING SITE is a target bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by HD, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HD BINDING SITE, designated SEQ 
ID:4994, to the nucleotide sequence of GAM76 RNA, 
herein designated GAM RNA, also designated SEQ ID:292. 



[12601] Another function of GAM76 is therefore inhibition of 
Huntingtin (huntington disease) (HD, Accession 
NM_002111.3) . Accordingly, utilities of GAM76 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HD. 

[12602] KIAA0513 (Accession NM.014732.1) is another GAM 76 
target gene, herein designated TARGET GENE. KIAA0513 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0513, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0513 BINDING SITE, designated SEQ ID:7751, to the 
nucleotide sequence of GAM76 RNA, herein designated 
GAM RNA, also designated SEQ ID:292. 

[12603] Another function of GAM76 is therefore inhibition of 

KIAA0513 (Accession NM_014732.1) . Accordingly, utili- 
ties of GAM76 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0513. 

[12604] KIAA1328 (Accession XM_029429.5) is another GAM 76 
target gene, herein designated TARGET GENE. KIAA1328 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA1328, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1328 BINDING SITE, designated SEQ ID:9539, to the 
nucleotide sequence of GAM76 RNA, herein designated 
GAM RNA, also designated SEQ ID:292. 
[12605] Another function of GAM76 is therefore inhibition of 

KIAA1328 (Accession XM.029429.5) . Accordingly, utili- 
ties of GAM76 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1328. 

[12606] LOC144305 (Accession ) is another GAM76 target gene, 
herein designated TARGET GENE. LOC144305 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC144305, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC144305 BINDING SITE, designated SEQ ID:17369, to 
the nucleotide sequence of GAM76 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:292. 

[12607] Another function of GAM76 is therefore inhibition of 



LOC144305 (Accession ) . Accordingly, utilities of GAM76 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC144305. 

[12608] LOC146310 (Accession NM_174903.1) is another GAM76 
target gene, herein designated TARGET GENE. LOC146310 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC146310, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146310 BINDING SITE, designated SEQ ID:16285, to 
the nucleotide sequence of GAM76 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:292. 

[12609] Another function of GAM76 is therefore inhibition of 

LOC146310 (Accession NM.174903.1) . Accordingly, utili- 
ties of GAM76 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146310. 

[12610] LOC148223 (Accession ) is another GAM76 target gene, 
herein designated TARGET GENE. LOC148223 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC148223, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC148223 BINDING SITE, designated SEQ ID:12443, to 
the nucleotide sequence of GAM76 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:292. 

[12611] Another function of GAM76 is therefore inhibition of 

LOC148223 (Accession ) . Accordingly, utilities of GAM76 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC148223. 

[12612] LOC162417 (Accession ) is another GAM76 target gene, 
herein designated TARGET GENE. LOC162417 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC162417, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC162417 BINDING SITE, designated SEQ ID:9518, to the 
nucleotide sequence of GAM76 RNA, herein designated 
GAM RNA, also designated SEQ ID:292. 

[12613] Another function of GAM76 is therefore inhibition of 

LOC162417 (Accession ) . Accordingly, utilities of GAM76 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC162417. 



[12614] LOC220565 (Accession ) is another GAM 76 target gene, 
herein designated TARGET GENE. LOC220565 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC220565, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC220565 BINDING SITE, designated SEQ ID:18814, to 
the nucleotide sequence of GAM76 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:292. 

[12615] Another function of GAM76 is therefore inhibition of 

LOC220565 (Accession ) . Accordingly, utilities of GAM76 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC220565. 

[12616] LOC254778 (Accession ) is another GAM76 target gene, 
herein designated TARGET GENE. LOC254778 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC2 54778, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC254778 BINDING SITE, designated SEQ ID:18587, to 
the nucleotide sequence of GAM76 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:292. 

[12617] Another function of GAM76 is therefore inhibition of 

LOC254778 (Accession ) . Accordingly, utilities of GAM76 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC254778. 

[12618] Lysophospholipase ii (LYPLA2, Accession NM_007260.2) is 
another GAM76 target gene, herein designated TARGET 
GENE. LYPLA2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by LY- 
PLA2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LYPLA2 BINDING SITE, designated 
SEQ ID:2075, to the nucleotide sequence of GAM 76 RNA, 
herein designated GAM RNA, also designated SEQ ID:292. 

[12619] Another function of GAM76 is therefore inhibition of 

Lysophospholipase ii (LYPLA2, Accession NM_007260.2) . 
Accordingly, utilities of GAM76 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with LYPLA2. 

[12620] Proteinase 3 (serine proteinase, neutrophil, Wegener gran- 
ulomatosis autoantigen) (PRTN3, Accession NM_002777.2) 
is another GAM76 target gene, herein designated TARGET 



GENE. PRTN3 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by PRTN3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PRTN3 BINDING SITE, designated SEQ 
ID:15181, to the nucleotide sequence of GAM 76 RNA, 
herein designated GAM RNA, also designated SEQ ID:292. 

[12621] Another function of GAM76 is therefore inhibition of Pro- 
teinase 3 (serine proteinase, neutrophil, Wegener granulo- 
matosis autoantigen) (PRTN3, Accession NM_002777.2), a 
gene which is a neutrophil serine protease, and therefore 
may be associated with Wegener granulomatosis. Accord- 
ingly, utilities of GAM76 include diagnosis, prevention and 
treatment of Wegener granulomatosis, and of other dis- 
eases and clinical conditions associated with PRTN3. 

[12622] The function of PRTN3 has been established by previous 
studies. Wegener granulomatosis is a disease of unknown 
cause and pathogenesis. Its major features are necrotizing 
granulomatous lesions, which most often affect the upper 
and lower airways and are associated with vasculitis, 
necrotizing glomerulonephritis, and pulmonary capillari- 
tis. It is a devastating illness; without immunosuppressive 



therapy, over 80% of patients die within 1 year, often be- 
cause of rapid loss of renal function or massive pulmonary 
hemorrhage. Definitive diagnosis hitherto depended on 
demonstration of characteristic histologic findings. Begin- 
ning with the report of Davies et al. (1982), detection of 
antineutrophil antibodies provided an immunologic diag- 
nosis. Niles et al. (1989) demonstrated that the circulating 
IgG autoantibodies that produced a cytoplasmic pattern of 
staining in neutrophils from 10 patients with Wegener 
granulomatosis reacted, in Western blot analysis, with a 
29- kD neutrophil protein (P29), which has the character- 
istics of a distinctive serine proteinase. Ludemann et al. 
(1990) showed further that the antigen is a neutral serine 
protease that is able to cleave elastin and that it is identi- 
cal to proteinase- 3. The neutral serine protease called 
proteinase- 3 (PR3) was isolated, identified, and charac- 
terized from polymorphonuclear leukocytes by Kao et al. 
(1988). They showed that PR3 has an ability to induce em- 
physema in hamsters commensurate with that of leuko- 
cyte elastase. Lutz et al. (2000) showed that myeloblastin 
is expressed specifically in immature myeloid cells, that 
myeloblastin is a granulocyte colony- stimulating factor 
(G- CSF)- responsive gene, and that its constitutive over- 



expression confers factor- independent growth to Ba/F3 
cells expressing the G- CFS receptor. Lutz et al. (2000) 
suggested that their results point to myeloblastin as a G- 
CSF- responsive gene critical to factor- independent 
growth and indicate that the expression of the G- CSF re- 
ceptor is a prerequisite to this process. A 91- bp 
myeloblastin promoter region containing binding sites for 
PU.l (OMIM Ref. No. 165170), C/EBP (OMIM Ref. No. 
116897), and c- Myb (OMIM Ref. No. 189990) is respon- 
sive to G- CSF treatment. Although PU.l, C/EBP, and c- 
Myb transcription factors all were critical for expression of 
myeloblastin, its upregulation by G- CSF was associated 
mainly with PU.l. Lutz et al. (2000) concluded that 
myeloblastin is an important target of PU.l and a key pro- 
tease for factor- independent growth of hematopoietic 
cells. Using RT- PCR, immunoblot, and immunofluores- 
cence microscopy analyses, Sugawara et al. (2001) 
demonstrated that oral epithelial cells express IL18 (OMIM 
Ref. No. 600953) mRNA and the 24- kD IL18 precursor 
protein. ELISA analysis showed that stimulation of the 
cells with PRTN3 and lipopolysaccharide (LPS) after 
gamma- interferon (IFNG; 147570) priming leads to intra- 
cellular production and secretion of the 18- kD bioactive 



form of IL18 in a caspase- 1 (CASP1; 147678)- indepen- 
dent fashion. Cell fractionation and immunoblot analyses 
indicated that PRTN3 acts on the cell surface after the 
IFNG priming, not intracellular^. Sugawara et al. (2001) 
proposed that PRTN3 together with LPS and IFNG may be 
involved in mucosal inflammation, such as periodontitis. 

[12623] 

[12624] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12625] Sugawara, S.; Uehara, A.; Nochi, T.; Yamaguchi, T.; Ueda, 
H.; Sugiyama, A.; Hanzawa, K.; Kumagai, K.; Okamura, H.; 
Takada, H. : Neutrophil proteinase 3- mediated induction 
of bioactive IL- 18 secretion by human oral epithelial 
cells. J. Immun. 167: 6568- 6575, 2001. ; and 

[12626] sturrock, A. B.; Espinosa, R., Ill; Hoidal, J. R.; Le Beau, M. 
M. : Localization of the gene encoding proteinase- 3 (the 
Wegener's granulomatosis autoantigen) to human chro- 
mosome band 1. 

[12627] Further studies establishing the function and utilities of 
PRTN3 are found in John Hopkins OMIM database record 
ID 177020, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. SC65 



(Accession NM_006455.1) is another GAM76 target gene, 
herein designated TARGET GENE. SC65 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by SC65, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SC65 BINDING SITE, 
designated SEQ ID:6668, to the nucleotide sequence of 
GAM76 RNA, herein designated GAM RNA, also designated 
SEQID:292. 

[12628] Another function of GAM76 is therefore inhibition of SC65 
(Accession NM.006455.1) . Accordingly, utilities of 
GAM76 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SC65. 

[12629] smoothelin (SMTN, Accession NM.134269.1) is another 
GAM76 target gene, herein designated TARGET GENE. 
SMTN BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by SMTN, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SMTN BINDING SITE, designated 
SEQ ID: 16350, to the nucleotide sequence of GAM76 RNA, 



herein designated GAM RNA, also designated SEQ ID:292. 

[12630] Another function of GAM76 is therefore inhibition of 
Smoothelin (SMTN, Accession NM_134269.1), a gene 
which is a structural protein. Accordingly, utilities of 
GAM76 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMTN. 

[12631] The function of SMTN has been established by previous 
studies. Van der Loop et al. (1996) used expression 
cloning to isolate a novel gene whose expression is re- 
stricted to smooth muscle cells. This gene, termed 
smoothelin (SMTN), encodes a 371- amino acid polypep- 
tide. Sequence analysis revealed that the protein contains 
a 56- amino acid domain with significant homology to a 
sequence that flanks the actin- binding domains of dys- 
trophin, utrophin, beta- spectrin, and alpha- actinin. Cell 
fractionation studies suggested to the authors that 
smoothelin is a part of the cytoskeleton. By Northern blot 
analysis, van der Loop et al. (1996) showed that the gene 
is expressed as a 1.5- kb mRNA in several tissues con- 
taining smooth muscle, but not in brain, adipose tissue, 
cardiac muscle, or skeletal muscle. Transfection of the 
human cDNA into smooth muscle cells or COS- 7 cells 
produced a 59- kD protein that assembled into a filamen- 



tous network. Subcellular localization showed that 
smoothelin is associated with stress fibers. Van der Loop 
et al. (1996) found that smoothelin is not detected in pri- 
mary or long- term smooth muscle cell cultures. They also 
found that transcription of smoothelin is halted in smooth 
muscle explants. 

[12632] 

[12633] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12634] van d er Loop, F. T. L; Schaart, C; Timmer, E. D. J.; Ra- 
maekers, F. C. S.; van Eys, G.J.J. M. : Smoothelin, a novel 
cytoskeletal protein specific for smooth muscle cells. J. 
Cell Biol. 134: 401- 411, 1996. ; and 

[12635] Engelen, J. J. M.; Esterling, L E.; Albrechts, J. C. M.; De- 
tera- Wadleigh, S. D.; van Eys, C. J. J. M. : Assignment of 
the human gene for smoothelin (SMTN) to chromosome 
22ql2 by fluores. 

[12636] Further studies establishing the function and utilities of 

SMTN are found in John Hopkins OMIM database record ID 
602127, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. 

[12637] Fig. 8 further provides a conceptual description of a novel 



bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 77 
(GAM77), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[12638] GAM77 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM77 was detected is described hereinabove 
with reference to Figs. 8-15. 

[12639] CAM77 gene, herein designated GAM GENE, and GAM77 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[12640] GAM77 gene encodes a GAM77 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM77 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM77 precursor RNA is designated SEQ ID: 123, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[12641] GAM77 precursor RNA folds onto itself, forming GAM77 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 



structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[12642] GAM77 precursor RNA folds onto itself, forming GAM 7 7 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[12643] Nucleotide sequence of GAM77 precursor RNA, desig- 
nated SEQ-ID: 123, and a schematic representation of a 
predicted secondary folding of GAM77 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[12644] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM77 folded precursor RNA into GAM77 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 



segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM77 RNA is designated SEQ 
ID:390, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[12645] CAM77 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM77 target 
RNA, herein designated GAM TARGET RNA. GAM77 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[12646] GAM77 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM77 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM77 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 



binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM77 RNA may have a different number of target 
binding sites in untranslated regions of a GAM77 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 N UTR regions. 

[12647] The complementary binding of GAM77 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM77 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM77 target RNA into GAM77 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[12648] it is appreciated that GAM77 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM77 target genes. The mRNA of each one of this plu- 
rality of GAM77 target genes comprises one or more tar- 



get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM77 RNA, 
herein designated GAM RNA, and which when bound by 
GAM77 RNA causes inhibition of translation of respective 
one or more GAM77 target proteins. 

[12649] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM77 gene, herein designated GAM GENE, on one or 
more GAM77 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[12650] it is appreciated that specific functions and accordingly 
utilities of GAM77 correlate with, and may be deduced 



from, the identity of the target genes which GAM77 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[12651] 
[12652] 

[12653] FLJ12595 (Accession NM.024994.1) is a GAM77 target 

gene, herein designated TARGET GENE. FLJ12595 BINDING 
SITE is a target binding site found in the 3' untranslated 
region of mRNA encoded by FLJ12595, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ12595 
BINDING SITE, designated SEQ ID:16765, to the nucleotide 
sequence of GAM77 RNA, herein designated GAM RNA, 
also designated SEQ ID:390. 

[12654] A function of GAM77 is therefore inhibition of FLJ12595 
(Accession NM.024994.1) . Accordingly, utilities of 
GAM77 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12595. 

[12655] LOC149711 (Accession ) is another GAM77 target gene, 
herein designated TARGET GENE. LOC149711 BINDING 
SITE is a target binding site found in the 5 X untranslated 



region of mRNA encoded by LOC149711, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC149711 BINDING SITE, designated SEQ ID:17357, to 
the nucleotide sequence of GAM77 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:390. 

[12656] Another function of GAM77 is therefore inhibition of 

LOC149711 (Accession ) . Accordingly, utilities of GAM77 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC149711. 

[12657] Related ras viral (r-ras) oncogene homolog (RRAS, Acces- 
sion NM.006270.2) is another GAM77 target gene, herein 
designated TARGET GENE. RRAS BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RRAS, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RRAS BINDING SITE, designated 
SEQ ID:7350, to the nucleotide sequence of GAM77 RNA, 
herein designated GAM RNA, also designated SEQ ID:390. 

[12658] Another function of GAM77 is therefore inhibition of Re- 
lated ras viral (r-ras) oncogene homolog (RRAS, Accession 



NM_006270.2) . Accordingly, utilities of GAM77 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RRAS. 

[12659] Solute carrier family 26, member 7 (SLC26A7, Accession 
NM.052832.2) is another GAM77 target gene, herein des- 
ignated TARGET GENE. SLC26A7 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by SLC26A7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SLC26A7 BINDING SITE, designated SEQ ID:8226, to the 
nucleotide sequence of GAM77 RNA, herein designated 
GAM RNA, also designated SEQ ID:390. 

[12660] Another function of GAM77 is therefore inhibition of So- 
lute carrier family 26, member 7 (SLC26A7, Accession 
NM_052832.2) . Accordingly, utilities of GAM77 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC26A7. 

[12661] 

[12662] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 78 



(GAM78), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[12663] GAM78 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM78 was detected is described hereinabove 
with reference to Figs. 8-15. 

[12664] CAM78 gene, herein designated GAM GENE, and GAM78 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[12665] GAM78 gene encodes a GAM78 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM78 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM78 precursor RNA is designated SEQ ID:119, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[12666] GAM78 precursor RNA folds onto itself, forming GAM78 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[12667] GAM78 precursor RNA folds onto itself, forming GAM78 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[12668] Nucleotide sequence of GAM78 precursor RNA, desig- 
nated SEQ-ID: 119, and a schematic representation of a 
predicted secondary folding of GAM78 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[12669] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 78 folded precursor RNA into GAM 78 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 



segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM78 RNA is designated SEQ 
ID:277, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[12670] GAM78 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM78 target 
RNA, herein designated GAM TARGET RNA. GAM78 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[12671] GAM78 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM78 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM78 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 



SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM78 RNA may have a different number of target 
binding sites in untranslated regions of a GAM78 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[12672] The complementary binding of GAM78 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM78 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM78 target RNA into GAM78 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[12673] it is appreciated that GAM78 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM78 target genes. The mRNA of each one of this plu- 
rality of GAM78 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM78 RNA, 



herein designated GAM RNA, and which when bound by 
GAM78 RNA causes inhibition of translation of respective 
one or more GAM78 target proteins. 

[12674] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM78 gene, herein designated GAM GENE, on one or 
more GAM78 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[12675] it is appreciated that specific functions and accordingly 
utilities of GAM78 correlate with, and may be deduced 
from, the identity of the target genes which GAM78 binds 
and inhibits, and the function of these target genes, as 



elaborated hereinbelow. 



[12676] 
[12677] 

[12678] Golgi snap receptor complex member 2 (GOSR2, Acces- 
sion NM_054022.1) is a GAM78 target gene, herein desig- 
nated TARGET GENE. GOSR2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by GOSR2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
GOSR2 BINDING SITE, designated SEQ ID:5872, to the nu- 
cleotide sequence of GAM78 RNA, herein designated GAM 
RNA, also designated SEQ ID:277. 

[12679] a function of GAM78 is therefore inhibition of Golgi snap 
receptor complex member 2 (GOSR2, Accession 
NM_054022.1), a gene which involves in transport of pro- 
teins from the cis/medial- golgi to the trans- golgi net- 
work. Accordingly, utilities of GAM78 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with GOSR2. 

[12680] The function of GOSR2 has been established by previous 



studies. In eukaryotic cells, the Golgi apparatus receives 
newly synthesized proteins from the endoplasmic reticu- 
lum (ER) and delivers them, after covalent modification, to 
their destination in the cell. These proteins move from the 
inside (cis) face of the Golgi to the plasma- membrane 
(trans) side, through a stack of cisternae, towards the 
trans- Golgi network (TGN). The specificity of membrane 
transport reactions is thought to be determined by correct 
pairing of vesicle- associated SNAREs (v- SNAREs) with 
those on the target membrane (t- SNAREs). This complex 
then recruits soluble NSF attachment proteins (SNAPs) and 
N- ethylmaleimide- sensitive factor (NSF; 601633) to form 
a 20S SNARE complex. See SNAPA (OMIM Ref. No. 
603215). Hay et al. (1997) isolated a rat liver protein 
complex representing an intermediate in ER- to- Golgi 
transfer reactions. The complex contained the proposed 
cis- Golgi vesicle receptor syntaxin- 5 (OMIM Ref. No. 
603189), a 28- kD Golgi- associated SNARE (GOS28 or 
GS28; 604026), rat homologs of the yeast Betl (OMIM Ref. 
No. 605456) and Slyl proteins, and 2 novel proteins, 
sec22b (OMIM Ref. No. 604029) and a 25- kD protein. 
The authors called the 25- kD protein 'membrin' to show 
its membership in a large complex of related proteins and 



to emphasize its probable importance to the trafficking of 
intracellular membranes. Like GOS28, syntaxin- 5, 
sec22b, and rat betl, membrin is a C terminal- anchored, 
cytoplasmically oriented integral membrane protein. By 
immunofluorescence of mammalian cells expressing epi- 
tope- tagged membrin, Hay et al. (1997) found that the 
expressed protein accumulated primarily at the ER in half 
the cells, and primarily in the Colgi in the remaining cells. 
Other members of the complex localized to Golgi mem- 
branes, so that the complex appeared to recapitulate 
vesicle docking interactions of proteins originating from 
distinct compartments. Lowe et al. (1997) identified cD- 
NAs encoding human, mouse, and rat membrin, which 
they named GS27 (Golgi SNARE of 27 kD). Immunofluo- 
rescence of mammalian cells revealed that endogenous 
GS27 was associated with the Golgi apparatus and its sur- 
rounding vesicular structures. Using an in vitro transport 
assay, the authors demonstrated that GS27 participated in 
protein movement from the medial- to trans- Golgi and 
the trans- Golgi network, but unlike GS28, GS27 had no 
effect on transport from the ER to the cis/medial- Golgi. 
They concluded that protein movement through the Golgi 
apparatus depends on SNARE- mediated vesicular trans- 



port. 



[12681] 

[12682] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12683] Hay, J. C; Chao, D. S.; Kuo, C. S.; Scheller, R. H. : Protein 
interactions regulating vesicle transport between the en- 
doplasmic reticulum and Golgi apparatus in mammalian 
cells. Cell 89: 149- 158, 1997. ; and 

[12684] Lowej s. L; Peter, F.; Subramaniam, V. N.; Wong, S. H.; 

Hong, W. : A SNARE involved in protein transport through 
the Golgi apparatus. Nature 389: 881- 884, 1997. 

[12685] Further studies establishing the function and utilities of 
GOSR2 are found in John Hopkins OMIM database record 
ID 604027, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Mitochondrial 
ribosomal protein 1 13 (MRPL13, Accession NM.014078.3) 
is another GAM78 target gene, herein designated TARGET 
GENE. MRPL13 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
MRPL13, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of MRPL13 BINDING SITE, designated 
SEQ ID:11681, to the nucleotide sequence of GAM78 RNA, 
herein designated GAM RNA, also designated SEQ ID:277. 
[12686] Another function of GAM78 is therefore inhibition of Mi- 
tochondrial ribosomal protein 1 13 (MRPL13, Accession 
NM.014078.3) . Accordingly, utilities of GAM78 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPL13. 

[12687] 

[12688] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 79 
(GAM79), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[12689] GAM79 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM79 was detected is described hereinabove 
with reference to Figs. 8-15. 

[12690] GAM79 gene, herein designated GAM GENE, and GAM79 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[12691] GAM79 gene encodes a GAM79 precursor RNA, herein 



designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM79 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM79 precursor RNA is designated SEQ ID:200, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[12692] GAM79 precursor RNA folds onto itself, forming GAM79 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[12693] GAM79 precursor RNA folds onto itself, forming GAM79 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[12694] Nucleotide sequence of GAM79 precursor RNA, desig- 
nated SEQ-ID: 200, and a schematic representation of a 
predicted secondary folding of GAM79 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[12695] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 79 folded precursor RNA into GAM79 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM79 RNA is designated SEQ 
ID:352, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[12696] GAM79 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM79 target 
RNA, herein designated GAM TARGET RNA. GAM79 target 
RNA comprises three regions, as is typical of mRNA of a 



protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[12697] GAM79 RNA, herein designated GAM RNA, binds comple- 
mentary to one or more target binding sites located in 
untranslated regions of GAM79 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM79 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM79 RNA may have a different number of target 
binding sites in untranslated regions of a GAM79 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[12698] The complementary binding of GAM79 RNA, herein desig- 



nated GAM RNA, to target binding sites on GAM79 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM79 target RNA into GAM79 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[12699] it is appreciated that GAM79 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM79 target genes. The mRNA of each one of this plu- 
rality of GAM79 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM79 RNA, 
herein designated GAM RNA, and which when bound by 
GAM79 RNA causes inhibition of translation of respective 
one or more GAM79 target proteins. 

[12700] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM79 gene, herein designated GAM GENE, on one or 
more GAM79 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 



ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[12701] it is appreciated that specific functions and accordingly 
utilities of GAM79 correlate with, and may be deduced 
from, the identity of the target genes which GAM79 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[12702] 
[12703] 

[12704] FLJ11370 (Accession NM.024961.1) is a GAM79 target 

gene, herein designated TARGET GENE. FLJ11370 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ 11370, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ11370 



BINDING SITE, designated SEQ ID:18758, to the nucleotide 
sequence of GAM79 RNA, herein designated GAM RNA, 
also designated SEQ ID:352. 

[12705] A function of GAM 79 is therefore inhibition of FLJ11370 
(Accession NM_024961.1) . Accordingly, utilities of 
GAM79 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11370. 

[12706] Neuronal pentraxin receptor (NPTXR, Accession 

NM_058178.1) is another GAM79 target gene, herein des- 
ignated TARGET GENE. NPTXR BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by NPTXR, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
NPTXR BINDING SITE, designated SEQ ID: 16236, to the nu- 
cleotide sequence of GAM79 RNA, herein designated GAM 
RNA, also designated SEQ ID:352. 

[12707] Another function of GAM79 is therefore inhibition of Neu- 
ronal pentraxin receptor (NPTXR, Accession 
NM_058178.1) . Accordingly, utilities of GAM79 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NPTXR. 



[12708] 

[12709] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 80 
(GAM80), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[12710] GAM80 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM80 was detected is described hereinabove 
with reference to Figs. 8-15. 

t 12711 ] GAM80 gene, herein designated GAM GENE, and GAM80 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[12712] GAM80 gene encodes a GAM80 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM80 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM80 precursor RNA is designated SEQ ID:116, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[12713] GAM80 precursor RNA folds onto itself, forming GAM80 



folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[12714] GAM80 precursor RNA folds onto itself, forming GAM80 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this " hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[12715] Nucleotide sequence of GAM80 precursor RNA, desig- 
nated SEQ-ID: 116, and a schematic representation of a 
predicted secondary folding of GAM80 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[12716] An enzyme complex designated DICER COMPLEX, x dices x 



the GAM80 folded precursor RNA into GAM80 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM80 RNA is designated SEQ 
ID:362, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[12717] GAM80 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM80 target 
RNA, herein designated GAM TARGET RNA. GAM80 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

t 1271 8] GAM80 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM80 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM80 



RNA is an accurate or a partial inversed- reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM80 RNA may have a different number of target 
binding sites in untranslated regions of a GAM80 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[12719] The complementary binding of GAM80 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM80 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM80 target RNA into GAM80 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[12720] ^ is appreciated that GAM80 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 



GAM80 target genes. The mRNA of each one of this plu- 
rality of GAM80 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM80 RNA, 
herein designated GAM RNA, and which when bound by 
GAM80 RNA causes inhibition of translation of respective 
one or more GAM80 target proteins. 
t 12721 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM80 gene, herein designated GAM GENE, on one or 
more GAM80 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 



[12722] it j S appreciated that specific functions and accordingly 
utilities of GAM80 correlate with, and may be deduced 
from, the identity of the target genes which GAM80 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[12723] 
[12724] 

[12725] LOC132241 (Accession XM.059583.7) is a GAM80 target 
gene, herein designated TARGET GENE. LOC132241 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by LOC132241, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC132241 BINDING SITE, designated SEQ ID:15123, to 
the nucleotide sequence of GAM80 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:362. 

[12726] A function of GAM80 is therefore inhibition of LOC132241 
(Accession XM.059583.7) . Accordingly, utilities of 
GAM80 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC132241. 



[12727] spleen tyrosine kinase (SYK, Accession NM.003177.2) is 
another GAM80 target gene, herein designated TARGET 
GENE. SYK BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SYK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SYK BINDING SITE, designated SEQ ID:7456, to the nu- 
cleotide sequence of GAM80 RNA, herein designated GAM 
RNA, also designated SEQ ID:362. 

[12728] Another function of GAM80 is therefore inhibition of 

Spleen tyrosine kinase (SYK, Accession NM_003 177.2), a 
gene which may participate in signaling pathways and play 
a role in lymphocyte activation. Accordingly, utilities of 
GAM80 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SYK. 

[12729] The function of SYK has been established by previous 

studies. The pig protein- tyrosine kinase SYK, with a rela- 
tive molecular mass of 72,000, was first described as a 
protein predominantly expressed in the spleen and thy- 
mus (Zioncheck et al., 1988). The nucleotide and deduced 
amino acid sequence indicated that SYK is a member of 
the family of nonreceptor type kinases (Taniguchi et al., 



1991). Muller et al. (1994) cloned the human homolog. 
They found an open reading frame of 1,890 bp encoding 
a protein of 630 amino acids, in comparison with the pig 
SYK of 628 amino acids. In the human protein, the N- ter- 
minal SH2 domain spans amino acids 10- 102, the C- ter- 
minal SH2 domain spans amino acids 163- 254, and the 
kinase domain includes amino acids 366- 621. On the 
amino acid level, the overall similarity between human and 
pig SYK is 93%. The similarity was highest in the kinase 
domain. 

[12730] Animal model experiments lend further support to the 
function of SYK. Colucci et al. (2002) noted that humans 
with mutations in ZAP70 have T- cell immunodeficiency, 
that mice lacking Zap70 have blocked T- cell develop- 
ment, and that mice lacking Syk have a failure of B- cell 
development. NK cells express both molecules, which as- 
sociate with immunoreceptor tyrosine- based activation 
motifs (ITAMs). Using mice deficient in both Zap70 and 
Syk, Colucci et al. (2002) observed NK cell activity compa- 
rable to that in wildtype mice. The mutant cells expressed 
Nkg2d (OMIM Ref. No. 602893) and were able to lyse tar- 
gets with and without Nkg2d ligands in vitro and in vivo. 
However, wildtype cells, but not the double- deficient 



cells, responded to CD16 (OMIM Ref. No. 146740) and 
Ly49d (see OMIM Ref. No. 604274) cross- linking with in- 
creased cytotoxicity, suggesting that these 2 ITAM- bear- 
ing receptors are unable to signal in the mutant cells. In- 
hibitors of PI3K (see OMIM Ref. No. 601232) or Src kinases 
blocked and, in combination, abrogated cytotoxic activity 
in the mutant cells, whereas inhibition of both kinases 
was required to reduce wildtype NK activity. Colucci et al. 
(2002) concluded that intracellular signaling in the adap- 
tive immune system, i.e., in B and T cells, is fundamentally 
different from that in the NK cells of the innate immune 
system. 

[12731] it is appreciated that the abovementioned animal model 
for SYK is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[12732] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12733] Colucci, F.; Schweighoffer, E.; Tomasello, E.; Turner, M.; 

Ortaldo, J. R.; Vivier, E.; Tybulewicz, V. L. J.; Di Santo, J. P. : 
Natural cytotoxicity uncoupled from the Syk and ZAP- 70 
intracellular kinases. Nature Immun. 3: 288- 294, 2002. ; 



and 

[12734] Muller, B.; Cooper, L; Terhorst, C. : Molecular cloning of 
the human homologue to the pig protein- tyrosine kinase 
syk. Immunogenetics 39: 359- 362, 1994. 

[12735] Further studies establishing the function and utilities of 
SYK are found in John Hopkins OMIM database record ID 
600085, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. 

[12736] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 81 
(GAM81), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[12737] GAM81 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM81 was detected is described hereinabove 
with reference to Figs. 8-15. 

[12738] GAM81 gene, herein designated GAM GENE, and GAM81 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[12739] GAM81 gene encodes a GAM81 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 



genes, and unlike most ordinary genes, GAM81 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM81 precursor RNA is designated SEQ ID: 192, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[12740] GAM81 precursor RNA folds onto itself, forming GAM81 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[12741] GAM81 precursor RNA folds onto itself, forming GAM81 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 



cleotide sequence of the second half thereof. 

[12742] Nucleotide sequence of GAM81 precursor RNA, desig- 
nated SEQ-ID: 192, and a schematic representation of a 
predicted secondary folding of GAM81 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[12743] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 81 folded precursor RNA into GAM 81 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM81 RNA is designated SEQ 
ID:256, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[12744] GAM81 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM81 target 
RNA, herein designated GAM TARGET RNA. GAM81 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 



coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

t 1274 5] GAM81 RNA, herein designated GAM RNA, binds comple- 
mentarity to one or more target binding sites located in 
untranslated regions of GAM81 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM81 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM81 RNA may have a different number of target 
binding sites in untranslated regions of aGAM81 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the S^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[12746] The complementary binding of GAM81 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM81 target 



RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM81 target RNA into GAM81 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[12747] | t j S appreciated that GAM81 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM81 target genes. The mRNA of each one of this plu- 
rality of GAM81 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM81 RNA, 
herein designated GAM RNA, and which when bound by 
GAM81 RNA causes inhibition of translation of respective 
one or more GAM81 target proteins. 

[12748] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM81 gene, herein designated GAM GENE, on one or 
more GAM81 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 



known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[12749] it is appreciated that specific functions and accordingly 
utilities of GAM81 correlate with, and may be deduced 
from, the identity of the target genes which GAM81 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[12750] 
[12751] 

[12752] Ciliary neurotrophic factor receptor (CNTFR, Accession 

NM_001842.3) is a GAM81 target gene, herein designated 
TARGET GENE. CNTFR BINDING SITE is a target binding 
site found in the 3^ untranslated region of multiple tran- 
scripts of mRNA encoded by CNTFR, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CNTFR BIND- 



ING SITE, designated SEQ ID:13128, to the nucleotide se- 
quence of GAM81 RNA, herein designated GAM RNA, also 
designated SEQ ID:256. 

[12753] a function of GAM81 is therefore inhibition of Ciliary neu- 
rotrophic factor receptor (CNTFR, Accession 
NM_001842.3), a gene which is critical for the developing 
nervous system, and therefore may be associated with 
Motor neuron deficits. Accordingly, utilities of GAM81 in- 
clude diagnosis, prevention and treatment of Motor neu- 
ron deficits, and of other diseases and clinical conditions 
associated with CNTFR. 

[12754] The function of CNTFR has been established by previous 
studies. Davis et al. (1991) used the 'tagged- ligand pan- 
ning' procedure to clone a receptor for ciliary neu- 
rotrophic factor (OMIM Ref. No. 118945). This receptor is 
expressed exclusively in the nervous system and skeletal 
muscle. The CNTF receptor was found to have a structure 
unrelated to the receptors utilized by the nerve growth 
factor family of neurotrophic molecules, but instead is 
most homologous to the receptor for a cytokine, inter- 
leukin- 6 (IL6; 147620). This similarity suggested that the 
CNTF receptor, like the IL6 receptor, requires a second, 
signal- transducing component. In contrast to all known 



receptors, the CNTF receptor is anchored to cell mem- 
branes by a glycosyl- phosphatidylinositol linkage. Don- 
aldson et al. (1993) mapped the CNTFR gene to chromo- 
some 9 by PCR on a panel of human/CHO somatic cell hy- 
brids and regionalized the assignment to 9pl3 by PCR on 
a panel of radiation hybrids By interspecific backcross 
linkage analysis, Pilz et al. (1995) mapped the Cntfr gene 
to mouse chromosome 4. By fluorescence in situ hy- 
bridization, Valenzuela et al. (1995) mapped the CNTFR 
gene to 9pl3, and by interspecific backcross linkage anal- 
ysis, they mapped the gene to mouse chromosome 4 in a 
region of known homology of synteny to 9p. Valenzuela et 
al. (1995) found that the human and mouse genes have an 
identical intron/exon structure that correlates well with 
the domain structure of the protein. The signal peptide 
and the immunoglobulin- like domain are each encoded 
by a single exon, the cytokine receptor- like domain is 
distributed among 4 exons, and the C- terminal glyco- 
sylphosphatidylinositol recognition domain is encoded by 
the final coding exon. The position of the introns within 
the cytokine receptor- like domain corresponds to that 
found in other members of the cytokine receptor super- 
family 



[12755] 

[12756] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 127 57] Davis, S.; Aldrich, T. H.; Valenzuela, D. M.; Wong, V.; 

Furth, M. E.; Squinto, S. P.; Yancopoulos, G. D. : The re- 
ceptor for ciliary neurotrophic factor. Science 253: 59- 63, 
1991. ; and 

[12758] pj| Zj a.; Woodward, K.; Povey, S.; Abbott, C. : Comparative 
mapping of 50 human chromosome 9 loci in the labora- 
tory mouse. Genomics 25: 139- 149, 1995. 

[12759] Further studies establishing the function and utilities of 
CNTFR are found in John Hopkins OMIM database record 
ID 118946, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.LOC221191 
(Accession ) is another GAM81 target gene, herein desig- 
nated TARGET GENE. LOC221191 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by LOC221191, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LOC221191 BINDING 
SITE, designated SEQ ID: 17596, to the nucleotide se- 



quence of GAM81 RNA, herein designated GAM RNA, also 
designated SEQ ID:256. 

[12760] Another function of GAM81 is therefore inhibition of 

LOC221191 (Accession ) . Accordingly, utilities of GAM81 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC221191. 

[12761] LOC221535 (Accession ) is another GAM81 target gene, 
herein designated TARGET GENE. LOC221535 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC221535, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC221535 BINDING SITE, designated SEQ ID:7033, to the 
nucleotide sequence of GAM81 RNA, herein designated 
GAM RNA, also designated SEQ ID:256. 

[12762] Another function of GAM81 is therefore inhibition of 

LOC221535 (Accession ) . Accordingly, utilities of GAM81 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC221535. 

[12763] Solute carrier family 25 (mitochondrial carrier; oxoglu- 
tarate carrier), member 11 (SLC25A11, Accession 
NM_003562.2) is another GAM81 target gene, herein des- 



ignated TARGET GENE. SLC25A11 BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by SLC25A11, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SLC25A11 BINDING SITE, 
designated SEQ ID:13421, to the nucleotide sequence of 
GAM81 RNA, herein designated GAM RNA, also designated 
SEQID:256. 

[12764] Another function of GAM81 is therefore inhibition of So- 
lute carrier family 25 (mitochondrial carrier; oxoglutarate 
carrier), member 11 (SLC25A11, Accession 
NM.003562.2), a gene which catalyzes transport across 
the mitochondrial membrane .plays an important role in 
several metabolic processes, including the malate- aspar- 
tate shuttle, and others. Accordingly, utilities of GAM81 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SLC25A11. 

[12765] The function of SLC25A11 has been established by previ- 
ous studies. The inner membranes of mitochondria con- 
tain a number of proteins to transport various metabolites 
across the mitochondrial membrane. The oxoglutarate/ 
malate carrier transports 2- oxoglutarate across the inner 



membranes of mitochondria in an electroneutral exchange 
for malate or other dicarboxylic acids, lacobazzi et al. 
(1992) determined the sequences of the human and 
bovine mitochondrial 2- oxoglutarate carrier genes from 
overlapping genomic clones generated by PCR. The coding 
and protein sequences of the human and bovine genes are 
93% and 96.6% identical, respectively. The human gene 
has 8 exons and 7 introns and spans 2.5 kb. Its protein 
product has 314 amino acids and does not appear to have 
a processed presequence to target it into mitochondria By 
fluorescence in situ hybridization, Piccininni et al. (1998) 
mapped the SLC25A11 gene to 17pl3.3 

[12766] 

[12767] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 12768 ] lacobazzi, V.; Palmieri, F.; Runswick, M. J.; Walker, J. E. : 
Sequences of the human and bovine genes for the mito- 
chondrial 2- oxoglutarate carrier. DNA Seq. 3: 79- 88, 
1992. ; and 

[12769] piccininni, S.; lacobazzi, V.; Lauria, C; Rocchi, M.; 

Palmieri, F. : Assignment of the oxoglutarate carrier gene 
(SLC20A4) to human chromosome 17pl3.3. Cytogenet. 



Cell Genet. 83: 256- 257. 

[12770] Further studies establishing the function and utilities of 
SLC25A11 are found in John Hopkins OMIM database 
record ID 604165, and in cited publications listed in Table 
5, which are hereby incorporated by reference. 

[12771] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 82 
(GAM82), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[12772] CAM82 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM82 was detected is described hereinabove 
with reference to Figs. 8-15. 

t 1277 3] GAM82 gene, herein designated GAM GENE, and GAM82 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[12774] GAM82 gene encodes a GAM82 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM82 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 



GAM82 precursor RNA is designated SEQ ID:64, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID:64 is located at po- 
sition 5198759 relative to chromosome 17. 

t 1277 5] GAM82 precursor RNA folds onto itself, forming GAM82 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[12776] GAM82 precursor RNA folds onto itself, forming GAM82 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[12777] Nucleotide sequence of GAM82 precursor RNA, desig- 



nated SEQ-ID: 64, and a schematic representation of a 
predicted secondary folding of GAM82 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 
[12778] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM82 folded precursor RNA into GAM82 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM82 RNA is designated SEQ 
ID:333, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[12779] GAM82 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM82 target 
RNA, herein designated GAM TARGET RNA. GAM82 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 



[12780] GAM82 RNA, herein designated GAM RNA, binds comple- 
mentarity to one or more target binding sites located in 
untranslated regions of GAM82 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM82 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM82 RNA may have a different number of target 
binding sites in untranslated regions of a GAM82 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5 UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[12781] The complementary binding of GAM82 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM82 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 



translation of GAM82 target RNA into GAM82 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[12782] it j S appreciated that GAM82 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM82 target genes. The mRNA of each one of this plu- 
rality of GAM82 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM82 RNA, 
herein designated GAM RNA, and which when bound by 
GAM82 RNA causes inhibition of translation of respective 
one or more GAM82 target proteins. 

[12783] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM82 gene, herein designated GAM GENE, on one or 
more GAM82 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 



those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[12784] | t j S appreciated that specific functions and accordingly 
utilities of GAM82 correlate with, and may be deduced 
from, the identity of the target genes which GAM82 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[12785] 
[12786] 

[12787] a disintegrin-like and metalloprotease (reprolysin type) 
with thrombospondin type 1 motif, 5 (aggrecanase-2) 
(ADAMTS5, Accession NM_007038.1) is a GAM82 target 
gene, herein designated TARGET GENE. ADAMTS5 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ADAMTS5, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
ADAMTS5 BINDING SITE, designated SEQ ID:9498, to the 



nucleotide sequence of GAM82 RNA, herein designated 
GAM RNA, also designated SEQ ID:333. 
[12788] A function of GAM82 is therefore inhibition of Adisinte- 
grin-like and metalloprotease (reprolysin type) with 
thrombospondin type 1 motif, 5 (aggrecanase-2) 
(ADAMTS5, Accession NM_007038.1), a gene which 
cleaves aggrecan, a cartilage proteoglycan, and may be 
involved in its turnover, and therefore is associated with 
Arthritic diseases. Accordingly, utilities of GAM82 include 
diagnosis, prevention and treatment of Arthritic diseases., 
and of other diseases and clinical conditions associated 
with ADAMTS5. 

[12789] The function of ADAMTS5 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. Casein kinase 2, alpha 1 polypeptide 
(CSNK2A1, Accession NM_177560.1) is another GAM82 
target gene, herein designated TARGET GENE. CSNK2A1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by CSNK2A1, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of CSNK2A1 BINDING SITE, designated 
SEQ ID:8339, to the nucleotide sequence of GAM82 RNA, 
herein designated GAM RNA, also designated SEQ ID:333. 

[12790] Another function of GAM82 is therefore inhibition of Ca- 
sein kinase 2, alpha 1 polypeptide (CSNK2A1, Accession 
NM_177560.1), a gene which cphosphorylates acidic pro- 
tein such as casein. Accordingly, utilities of GAM82 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CSNK2A1. 

[12791] The function of CSNK2A1 has been established by previ- 
ous studies. Phosphorylation of the human p53 protein 
(OMIM Ref. No. 191170) at ser392 is responsive to ultra- 
violet (UV) but not gamma irradiation. Keller et al. (2001) 
identified and purified a mammalian UV- activated protein 
kinase complex that phosphorylates ser392 in vitro. This 
kinase complex contains CK2 and the chromatin tran- 
scriptional elongation factor FACT, a heterodimer of 
SPT16 (OMIM Ref. No. 605012) and SSRP1 (OMIM Ref. No. 
604328). In vitro studies showed that FACT alters the 
specificity of CK2 in the complex such that it selectively 
phosphorylates p53 over other substrates, including ca- 
sein. In addition, phosphorylation by the kinase complex 
was found to enhance p53 activity. These results provided 



a potential mechanism for p53 activation by UV irradiation 
Doray et al. (2002) demonstrated that the Golgi- local- 
ized, gamma- ear- containing adenosine diphosphate ri- 
bosylation factor- binding proteins (GGA1, 606004 and 
GGA3, 606006) and the coat protein adaptor protein- 1 
(AP- 1) complex (see OMIM Ref. No. AP1G2, 603534) 
colocalize in clathrin- coated buds of the trans- Golgi 
networks of mouse L cells and human HeLa cells. Binding 
studies revealed a direct interaction between the hinge 
domains of the GGAs and the gamma- ear domain of AP- 
1. Further, AP- 1 contained bound casein kinase- 2 that 
phosphorylated GGA1 and GGA3, thereby causing autoin- 
hibition. Doray et al. (2002) demonstrated that this au- 
toinhibition could induce the directed transfer of mannose 
6- phosphate receptors (see OMIM Ref. No. 154540) from 
the GGAs to AP- 1. Mannose 6- phosphate receptors that 
were defective in binding to GGAs were poorly incorpo- 
rated into adaptor protein complex containing clathrin 
coated vesicles. Thus, Doray et al. (2002) concluded that 
GGAs and the AP- 1 complex interact to package man- 
nose 6- phosphate receptors into AP- 1- containing 
coated vesicles 

[12792] 



[12793] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[12794] Keller, D. M.; Zeng, X.; Wang, Y.; Zhang, Q. H.; Kapoor, M.; 
Shu, H.; Goodman, R.; Lozano, C; Zhao, Y.; Lu, H. : A DNA 
damage- induced p53 serine 392 kinase complex con- 
tains CK2, hSptl6, and SSRP1. Molec. Cell 283- 292, 
2001. ; and 

[12795] D oray, B.; Ghosh, P.; Griffith, J.; Geuze, H.J.; Kornfeld, S. : 
Cooperation of GGAs and AP- 1 in packaging MPRs at the 
trans- Golgi network. Science 297: 1700- 1703, 2002. 

[12796] Further studies establishing the function and utilities of 
CSNK2A1 are found in John Hopkins OMIM database 
record ID 115440, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Kelch-like 
4 (drosophila) (KLHL4, Accession NM_0 19 117.3) is an- 
other GAM82 target gene, herein designated TARGET 
GENE. KLHL4 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by KLHL4, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of KLHL4 BINDING SITE, 



designated SEQ ID:11049, to the nucleotide sequence of 
GAM82 RNA, herein designated GAM RNA, also designated 
SEQID:333. 

[12797] Another function of GAM82 is therefore inhibition of 
Kelch-like 4 (drosophila) (KLHL4, Accession 
NM_019117.3) . Accordingly, utilities of GAM82 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KLHL4. 

[12798] LOC138639 (Accession ) is another GAM82 target gene, 
herein designated TARGET GENE. LOC138639 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC138639, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC138639 BINDING SITE, designated SEQ ID:8881, to the 
nucleotide sequence of GAM82 RNA, herein designated 
GAM RNA, also designated SEQ ID:333. 

[12799] Another function of GAM82 is therefore inhibition of 

LOC138639 (Accession ) . Accordingly, utilities of GAM82 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC138639. 

[12800] 



[12801] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 83 
(GAM83), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[12802] GAM83 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM83 was detected is described hereinabove 
with reference to Figs. 8-15. 

[12803] GAM83 gene, herein designated GAM GENE, and GAM83 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[12804] GAM83 gene encodes a GAM83 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM83 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM83 precursor RNA is designated SEQ ID: 172, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 172 is located at 
position 48222374 relative to chromosome 11. 

[12805] GAM83 precursor RNA folds onto itself, forming GAM83 



folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[12806] GAM83 precursor RNA folds onto itself, forming GAM83 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this " hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[12807] Nucleotide sequence of GAM83 precursor RNA, desig- 
nated SEQ-ID: 172, and a schematic representation of a 
predicted secondary folding of GAM83 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[12808] An enzyme complex designated DICER COMPLEX, x dices x 



the GAM83 folded precursor RNA into GAM83 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: A) 
nucleotide sequence of GAM83 RNA is designated SEQ 
ID:287, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[12809] CAM83 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM83 target 
RNA, herein designated GAM TARGET RNA. GAM83 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[ 12 810] GAM83 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM83 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM83 



RNA is an accurate or a partial inversed- reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM83 RNA may have a different number of target 
binding sites in untranslated regions of a GAM83 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[12811] The complementary binding of GAM83 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM83 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM83 target RNA into GAM83 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[12812] it j S appreciated that GAM83 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 



GAM83 target genes. The mRNA of each one of this plu- 
rality of GAM83 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM83 RNA, 
herein designated GAM RNA, and which when bound by 
GAM83 RNA causes inhibition of translation of respective 
one or more GAM83 target proteins. 
[12813] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM83 gene, herein designated GAM GENE, on one or 
more GAM83 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 



[12814] it j S appreciated that specific functions and accordingly 
utilities of GAM83 correlate with, and may be deduced 
from, the identity of the target genes which GAM83 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[12815] 
[12816] 

[12817] Angiotensin i converting enzyme (peptidyl-dipeptidase a) 
1 (ACE, Accession NP.690044.1) is a GAM83 target gene, 
herein designated TARGET GENE. ACE BINDING SITE is a 
target binding site found in the 3' untranslated region of 
multiple transcripts of mRNA encoded by ACE, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ACE BINDING SITE, designated SEQ ID:2830, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[12818] a function of GAM83 is therefore inhibition of Angiotensin 
i converting enzyme (peptidyl-dipeptidase a) 1 (ACE, Ac- 
cession NP_690044.1), a gene which Angiotensin I- con- 
verting enzyme (dipeptidyl carboxypeptidase 1). Accord- 



ingly, utilities of GAM83 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ACE. 

[12819] The function of ACE and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.ANP32E (Accession NP_112182.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
ANP32E BINDING SITE1 and ANP32E BINDING SITE2 are 
target binding sites found in untranslated regions of 
mRNA encoded by ANP32E, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ANP32E BINDING SITE1 
and ANP32E BINDING SITE2, designated SEQ ID:11390 and 
SEQ ID: 16172 respectively, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[12820] Another function of GAM83 is therefore inhibition of 

ANP32E (Accession NP.112182.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ANP32E. 

[12821] Adaptor-related protein complex 3, mu 2 subunit (AP3M2, 



Accession NP_006794.1) is another GAM83 target gene, 
herein designated TARGET GENE. AP3M2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by AP3M2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of AP3M2 BINDING 
SITE, designated SEQ ID:17766, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[12822] Another function of GAM83 is therefore inhibition of 

Adaptor-related protein complex 3, mu 2 subunit (AP3M2, 
Accession NP_006794.1) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with AP3M2. 

[12823] Rho guanine nucleotide exchange factor (gef) 12 

(ARHGEF12, Accession NP_056128.1) is another GAM83 
target gene, herein designated TARGET GENE. ARHGEF12 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded byARHGEF12, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



ARHGEF12 BINDING SITE, designated SEQ ID:6308, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12824] Another function of GAM83 is therefore inhibition of Rho 
guanine nucleotide exchange factor (gef) 12 (ARHGEF12, 
Accession NP_056128.1) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ARHGEF12. 

[12825] Aspartate beta- hydroxylase (ASPH, Accession 

NP_115856.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. ASPH BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by ASPH, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ASPH 
BINDING SITE, designated SEQ ID:11418, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[12826] Another function of GAM83 is therefore inhibition of As- 
partate beta-hydroxylase (ASPH, Accession NP_1 15856.1), 
a gene which specifically hydroxylates the beta carbon of 
aspartic acid or asparagine residues in certain epidermal 



growth factor (EGF)- like domains of a number of pro- 
teins. Accordingly, utilities of GAM83 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with ASPH. 

[12827] The function of ASPH and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1. Aspartate beta-hydroxylase (ASPH, Accession 
NP_064549.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. ASPH BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by ASPH, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ASPH 
BINDING SITE, designated SEQ ID:11418, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[12828] Another function of GAM83 is therefore inhibition of As- 
partate beta-hydroxylase (ASPH, Accession NP_064549.1), 
a gene which specifically hydroxylates the beta carbon of 
aspartic acid or asparagine residues in certain epidermal 
growth factor (EGF)- like domains of a number of pro- 



teins. Accordingly, utilities of GAM83 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with ASPH. 

[12829] The function of ASPH and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Atpase, na+/k+ transporting, beta 3 
polypeptide (ATP1B3, Accession NP_001670.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
ATP1B3 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byATPlB3, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ATP1B3 BINDING SITE, designated SEQ ID:9521, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12830] Another function of GAM83 is therefore inhibition of At- 
pase, na+/k+ transporting, beta 3 polypeptide (ATP1B3, 
Accession NP_001670.1) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ATP1B3. 

[12831] Atpase, ca++ transporting, type 2c, member 1 (ATP2C1, 



Accession NP_055197.1) is another GAM83 target gene, 
herein designated TARGET GENE. ATP2C1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by ATP2C1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ATP2C1 BINDING 
SITE, designated SEQ ID:9108, to the nucleotide sequence 
of GAM83 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:287. 

[12832] Another function of GAM83 is therefore inhibition of At- 
pase, ca++ transporting, type 2c, member 1 (ATP2C1, Ac- 
cession NP.055197.1) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ATP2C1. 

[12833] Bt:b and cnc homology 1, basic leucine zipper transcrip- 
tion factor 2 (BACH 2, Accession NP_068585.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
BACH 2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by BACH2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of BACH 2 BINDING SITE, designated SEQ ID: 13836, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12834] Another function of GAM83 is therefore inhibition of Btb 
and cnc homology 1, basic leucine zipper transcription 
factor 2 (BACH 2, Accession NP_068585.1), a gene which 
acts as repressor or activator, binds to maf recognition el- 
ements and therefore may be associated with Non- 
hodgkin lymphoma. Accordingly, utilities of GAM83 in- 
clude diagnosis, prevention and treatment of Non- 
hodgkin lymphoma, and of other diseases and clinical 
conditions associated with BACH2. 

[12835] The function of BACH2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.BHC80 (Accession NP.057705.2) is another 
GAM83 target gene, herein designated TARGET GENE. 
BHC80 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by BHC80, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of BHC80 BINDING SITE, designated SEQ ID:7380, to the 



nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12836] Another function of GAM83 is therefore inhibition of 

BHC80 (Accession NP.057705.2) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BHC80. 

[12837] ci4orf24 (Accession NP.775878.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. C14orf24 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by C14orf24, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orf24 BINDING SITE, designated SEQ ID:831, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12838] Another function of GAM83 is therefore inhibition of 

C14orf24 (Accession NP.775878.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C14orf24. 

[12839] G14orf39 (Accession NP_777638.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. C14orf39 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by C14orf39, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orf39 BINDING SITE, designated SEQ ID: 10766, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12840] Another function of GAM83 is therefore inhibition of 

C14orf39 (Accession NP_777638.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C14orf39. 

[12841] ci4orf78 (Accession XP.290629.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. C14orf78 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by C14orf78, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orf78 BINDING SITE, designated SEQ ID:11042, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12842] Another function of GAM83 is therefore inhibition of 

C14orf78 (Accession XP_290629.1) . Accordingly, utilities 



of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C14orf78. 

[12843] Chromosome 21 open reading frame 55 (C21orf55, Ac- 
cession NP_060303.1) is another GAM83 target gene, 
herein designated TARGET GENE. C21orf55 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by C21orf55, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C21orf55 
BINDING SITE, designated SEQ ID:15819, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[12844] Another function of GAM83 is therefore inhibition of 

Chromosome 21 open reading frame 55 (C21orf55, Ac- 
cession NP_060303.1) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C21orf55. 

[12845] Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_115761.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. C5orf4 BINDING SITE1 and C5orf4 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 



C5orf4, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C5orf4 BINDING SITE1 and C5orf4 
BINDING SITE2, designated SEQ ID:2131 and SEQ ID:16902 
respectively, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[12846] Another function of GAM83 is therefore inhibition of 

Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_115761.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C5orf4. 

[12847] chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_057432.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. C5orf4 BINDING SITE1 and C5orf4 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
C5orf4, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C5orf4 BINDING SITE1 and C5orf4 
BINDING SITE2, designated SEQ ID: 16902 and SEQ 
ID: 18232 respectively, to the nucleotide sequence of 



GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[12848] Another function of GAM83 is therefore inhibition of 

Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_057432.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C5orf4. 

[12849] Cholecystokinin b receptor (CCKBR, Accession 

NP_795344.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. CCKBR BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by CCKBR, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CCKBR BINDING SITE, designated SEQ ID:6458, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[12850] Another function of GAM83 is therefore inhibition of 
Cholecystokinin b receptor (CCKBR, Accession 
NP_795344.1), a gene which bonds cholecystokinin, regu- 
lates emotion and gastric acid secretion. Accordingly, util- 
ities of GAM83 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
CCKBR. 

[12851] The function of CCKBR and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Cholecystokinin b receptor (CCKBR, Accession 
NP_000722.2) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. CCKBR BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by CCKBR, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CCKBR BINDING SITE, designated SEQ ID:6458, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[12852] Another function of GAM83 is therefore inhibition of 
Cholecystokinin b receptor (CCKBR, Accession 
NP_000722.2), a gene which bonds cholecystokinin, regu- 
lates emotion and gastric acid secretion. Accordingly, util- 
ities of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CCKBR. 



[12853] The function of CCKBR and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1. Collagen-like tail subunit (single strand of 
homotrimer) of asymmetric acetylcholinesterase (COLQ, 
Accession NP_536803.1) is another GAM83 target gene, 
herein designated TARGET GENE. COLQ BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by COLQ, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
COLQ BINDING SITE, designated SEQ ID:9718, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[12854] Another function of GAM83 is therefore inhibition of Col- 
lagen-like tail subunit (single strand of homotrimer) of 
asymmetric acetylcholinesterase (COLQ, Accession 
NP_536803.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COLQ. 

[12855] Collagen-like tail subunit (single strand of homotrimer) of 
asymmetric acetylcholinesterase (COLQ, Accession 



NP_536804.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. COLQ BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by COLQ, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of COLQ 
BINDING SITE, designated SEQ ID:9718, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[12856] Another function of GAM83 is therefore inhibition of Col- 
lagen-like tail subunit (single strand of homotrimer) of 
asymmetric acetylcholinesterase (COLQ, Accession 
NP_536804.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COLQ. 

[12857] Complement component (3b/4b) receptor 1, including 

knops blood group system (CR1, Accession NP_000564.1) 
is another GAM83 target gene, herein designated TARGET 
GENE. CR1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by CR1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CR1 BINDING SITE, desig- 
nated SEQ ID: 10491, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[12858] Another function of GAM83 is therefore inhibition of 
Complement component (3b/4b) receptor 1, including 
knops blood group system (CR1, Accession NP_000564.1) 
. Accordingly, utilities of GAM83 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CR1. 

[12859] chemokine (c-x3-c motif) receptor 1 (CX3CR1, Accession 
NP_001328.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. CX3CR1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CX3CR1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CX3CR1 BINDING SITE, desig- 
nated SEQ ID: 10405, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[12860] Another function of GAM83 is therefore inhibition of 



Chemokine (c-x3-c motif) receptor 1 (CX3CR1, Accession 
NP_001328.1), a gene which mediates both the adhesive 
and migratory functions of fractalkine and therefore may 
be associated with Human immunodeficiency virus type 1. 
Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of Human immunodeficiency virus type 
1., and of other diseases and clinical conditions associ- 
ated with CX3CR1. 

[12861] The function of CX3CR1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Cylindromatosis (turban tumor syndrome) 
(CYLD, Accession NP.056062.1) is another CAM83 target 
gene, herein designated TARGET GENE. CYLD BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by CYLD, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CYLD BIND- 
ING SITE, designated SEQ ID:11043, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[12862] Another function of GAM83 is therefore inhibition of 



Cylindromatosis (turban tumor syndrome) (CYLD, Acces- 
sion NP_056062.1) . Accordingly, utilities of GAM83 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CYLD. 
[12863] 24-dehydrocholesterol reductase (DHCR24, Accession 

NP_055577.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. DHCR24 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DHCR24, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of DHCR24 BINDING SITE, des- 
ignated SEQ ID: 14070, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[12864] Another function of GAM83 is therefore inhibition of 
24-dehydrocholesterol reductase (DHCR24, Accession 
NP_055577.1), a gene which catalyzes the reduction of 
sterol intermediates, and therefore is associated with 
Desmosterolosis. Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of Desmosterolosis., 
and of other diseases and clinical conditions associated 
with DHCR24. 



[12865] The function of DHCR24 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.DIRAS2 (Accession NP_060064.2) is another 
GAM83 target gene, herein designated TARGET GENE. Dl- 
RAS2 BINDING SITE1 and DIRAS2 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by DIRAS2, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DIRAS2 BINDING SITE1 and Dl- 
RAS2 BINDING SITE2, designated SEQ ID: 16186 and SEQ 
ID: 14097 respectively, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[12866] Another function of GAM83 is therefore inhibition of Dl- 
RAS2 (Accession NP_060064.2) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DIRAS2. 

[12867] DKFZp547l094 (Accession NP_115531.1) is another 

GAM83 target gene, herein designated TARGET GENE. DK- 
FZp547l094 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by DK- 



FZp547l094, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp547l094 BINDING SITE, des- 
ignated SEQ ID:2790, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[12868] Another function of GAM83 is therefore inhibition of DK- 
FZp547l094 (Accession NP_115531.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp547l094. 

[12869] DKFZP564O0423 (Accession XP.166254.2) is another 

GAM83 target gene, herein designated TARGET GENE. DK- 
FZP564O0423 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by DK- 
FZP564O0423, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP564O0423 BINDING SITE, 
designated SEQ ID: 1156, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 



[12870] Another function of GAM83 is therefore inhibition of DK- 
FZP564O0423 (Accession XP.166254.2) . Accordingly, 
utilities of GAM83 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564O0423. 

[12871] DKFZP586F2423 (Accession XP.291242.1) is another 

GAM83 target gene, herein designated TARGET GENE. DK- 
FZP586F2423 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP586F2423, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP586F2423 BINDING SITE, des- 
ignated SEQ ID:12701, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[12872] Another function of GAM83 is therefore inhibition of DK- 
FZP586F2423 (Accession XP.291242.1) . Accordingly, 
utilities of GAM83 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP586F2423. 

[12873] DKFZp761B107 (Accession NP_775734.1) is another 

GAM83 target gene, herein designated TARGET GENE. DK- 



FZp761B107 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by DK- 
FZp761B107, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp761B107 BINDING SITE, des- 
ignated SEQ ID: 19365, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[12874] Another function of GAM83 is therefore inhibition of DK- 
FZp761B107 (Accession NP.775734.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761B107. 

[12875] E2f transcription factor 3 (E2F3, Accession NP_001940.1) 
is another GAM83 target gene, herein designated TARGET 
GENE. E2F3 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by E2F3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of E2F3 BINDING SITE, designated SEQ ID:13295, 
to the nucleotide sequence of GAM83 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:287. 

[12876] Another function of GAM83 is therefore inhibition of E2f 
transcription factor 3 (E2F3, Accession NP_001940.1), a 
gene which binds dna and controls cell- cycle progression 
from gl to s phase, and therefore may be associated with 
Hereditary autosomal dominant myoclonus dystonia. Ac- 
cordingly, utilities of GAM83 include diagnosis, prevention 
and treatment of Hereditary autosomal dominant my- 
oclonus dystonia, and of other diseases and clinical con- 
ditions associated with E2F3. 

[12877] The function of E2F3 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1. Endothelial differentiation, lysophosphatidic 
acid g-protein-coupled receptor, 2 (EDG2, Accession 
NP_476500.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. EDG2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by EDG2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of EDG2 
BINDING SITE, designated SEQ ID:10299, to the nucleotide 



sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[12878] Another function of GAM83 is therefore inhibition of En- 
dothelial differentiation, lysophosphatidic acid g- 
protein-coupled receptor, 2 (EDG2, Accession 
NP_476500.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EDG2. 

[12879] Endothelial differentiation, lysophosphatidic acid g- 
protein-coupled receptor, 2 (EDG2, Accession 
NP.001392.2) is another GAM83 target gene, herein des- 
ignated TARGET GENE. EDG2 BINDING SITE is a target 
binding site found in the 3 N untranslated region of multi- 
ple transcripts of mRNA encoded by EDG2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of EDG2 
BINDING SITE, designated SEQ ID:10299, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[12880] Another function of GAM83 is therefore inhibition of En- 
dothelial differentiation, lysophosphatidic acid g- 
protein-coupled receptor, 2 (EDG2, Accession 



NP_001392.2) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EDG2. 

[12881] F |<506 binding protein 2, 13kda (FKBP2, Accession 

NP_004461.2) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. FKBP2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by FKBP2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of FKBP2 
BINDING SITE, designated SEQ ID:11911, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[12882] Another function of GAM83 is therefore inhibition of 
Fk506 binding protein 2, 13kda (FKBP2, Accession 
NP_004461.2), a gene which ppiases accelerate the fold- 
ing of proteins. Accordingly, utilities of GAM83 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with FKBP2. 

[12883] The function of FKBP2 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to GAM44.1.Fk506 binding protein 2, 13kda (FKBP2, Ac- 
cession NP_476433.1) is another GAM83 target gene, 
herein designated TARGET GENE. FKBP2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by FKBP2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FKBP2 BINDING SITE, designated SEQ ID:11911, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[12884] Another function of GAM83 is therefore inhibition of 
Fk506 binding protein 2, 13kda (FKBP2, Accession 
NP_476433.1), a gene which ppiases accelerate the fold- 
ing of proteins. Accordingly, utilities of GAM83 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with FKBP2. 

[12885] The function of FKBP2 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.FLJ10945 (Accession NP_060750.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
FLJ10945 BINDING SITE is a target binding site found in 



the 3 X untranslated region of mRNA encoded by 
FLJ10945, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10945 BINDING SITE, designated 
SEQ ID:3221, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[12886] Another function of GAM83 is therefore inhibition of 

FLJ10945 (Accession NP_060750.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10945. 

[12887] FLJ11730 (Accession NP.073593.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ11730 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ11730, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11730 BINDING SITE, designated SEQ ID:13471, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12888] Another function of GAM83 is therefore inhibition of 

FLJ11730 (Accession NP_073593.1) . Accordingly, utilities 



of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11730. 

[12889] FLJ11871 (Accession NP_079393.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ11871 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11871, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11871 BINDING SITE, designated SEQ ID:18221, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12890] Another function of GAM83 is therefore inhibition of 

FLJ11871 (Accession NP.079393.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11871. 

[12891] FLJ12425 (Accession XP_098290.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ12425 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12425, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ12425 BINDING SITE, designated SEQ ID:7079, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12892] Another function of GAM83 is therefore inhibition of 

FLJ12425 (Accession XP.098290.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12425. 

[12893] FLJ12529 (Accession NP.079087.2) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ12529 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12529, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12529 BINDING SITE, designated SEQ ID:17806, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12894] Another function of GAM83 is therefore inhibition of 

FLJ12529 (Accession NP.079087.2) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12529. 

[12895] FLJ13089 (Accession NP.079229.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ13089 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13089, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13089 BINDING SITE, designated SEQ ID:10552, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12896] Another function of GAM83 is therefore inhibition of 

FLJ13089 (Accession NP.079229.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13089. 

[12897] FLJ13848 (Accession NP.079047.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ13848 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ13848, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13848 BINDING SITE, designated SEQ ID:19252, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12898] Another function of GAM83 is therefore inhibition of 



FLJ13848 (Accession NP_079047.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13848. 

[12899] FLJ14721 (Accession NP_116218.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ 14721 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ 14721, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14721 BINDING SITE, designated SEQ ID:14879, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12900] Another function of GAM83 is therefore inhibition of 

FLJ14721 (Accession NP_116218.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14721. 

[12901] FLJ20856 (Accession NP_079419.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ20856 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ20856, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ20856 BINDING SITE, designated SEQ ID:3537, to the 
nucleotide sequence of CAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12902] Another function of GAM83 is therefore inhibition of 

FLJ20856 (Accession NP.079419.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20856. 

[12903] FLJ21156 (Accession NP_078878.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ21156 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ21156, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21156 BINDING SITE, designated SEQ ID:485, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12904] Another function of GAM83 is therefore inhibition of 

FLJ21156 (Accession NP.078878.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21156. 

[12905] FLJ23518 (Accession NP.079001.2) is another GAM83 tar- 



get gene, herein designated TARGET GENE. FLJ23518 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23518, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23518 BINDING SITE, designated SEQ ID:11473, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12906] Another function of GAM83 is therefore inhibition of 

FLJ23518 (Accession NP.079001.2) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23518. 

[12907] FLJ25534 (Accession NP.694966.2) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ25534 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ25534, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ25534 BINDING SITE, designated SEQ ID:1034, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 



[12908] Another function of GAM83 is therefore inhibition of 

FLJ25534 (Accession NP.694966.2) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ25534. 

[12909] FLJ30532 (Accession NP_653325.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ30532 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ30532, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30532 BINDING SITE, designated SEQ ID:1559, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12910] Another function of GAM83 is therefore inhibition of 

FLJ30532 (Accession NP_653325.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30532. 

[12911] FLJ32069 (Accession NP.694578.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ32069 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32069, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32069 BINDING SITE, designated SEQ ID:19969, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12912] Another function of GAM83 is therefore inhibition of 

FLJ32069 (Accession NP_694578.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32069. 

[12913] FLJ32312 (Accession NP_653310.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ32312 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32312, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32312 BINDING SITE, designated SEQ ID:6992, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12914] Another function of GAM83 is therefore inhibition of 

FLJ32312 (Accession NP_653310.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32312. 



[12915] FLJ34047 (Accession NP_775940.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ34047 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ34047, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ34047 BINDING SITE, designated SEQ ID:5426, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12916] Another function of GAM83 is therefore inhibition of 

FLJ34047 (Accession NP.775940.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ34047. 

[12917] FLJ39639 (Accession XP_290687.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ39639 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ39639, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ39639 BINDING SITE, designated SEQ ID:7460, to the 
nucleotide sequence of GAM83 RNA, herein designated 



GAM RNA, also designated SEQ ID:287. 

[12918] Another function of GAM83 is therefore inhibition of 

FLJ39639 (Accession XP_290687.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ39639. 

[12919] FLJ40288 (Accession NP_775953.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. FLJ40288 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ40288, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ40288 BINDING SITE, designated SEQ ID:15256, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12920] Another function of GAM83 is therefore inhibition of 

FLJ40288 (Accession NP.775953.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ40288. 

[12921] Formin binding protein 4 (FNBP4, Accession NP_056123.1) 
is another GAM83 target gene, herein designated TARGET 
GENE. FNBP4 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by FNBP4, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of FNBP4 BINDING SITE, designated SEQ 
ID:13556, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[12922] Another function of GAM83 is therefore inhibition of 

Formin binding protein 4 (FNBP4, Accession NP_056123.1) 
. Accordingly, utilities of GAM83 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with FNBP4. 

[12923] GAS8 (Accession NP.001472.1) is another GAM83 target 
gene, herein designated TARGET GENE. GAS8 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by GAS8, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of GAS8 BIND- 
ING SITE, designated SEQ ID:6978, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[12924] Another function of GAM83 is therefore inhibition of GAS8 
(Accession NP_001472.1) . Accordingly, utilities of GAM83 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GAS8. 

[12925] cata binding protein 2 (GATA2, Accession NP_116027.2) 
is another GAM83 target gene, herein designated TARGET 
GENE. GATA2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
GATA2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GATA2 BINDING SITE, designated 
SEQ ID:2059, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[12926] Another function of GAM83 is therefore inhibition of Gata 
binding protein 2 (GATA2, Accession NP_116027.2) . Ac- 
cordingly, utilities of GAM83 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with GATA2. 

[12927] Glycosylphosphatidylinositol specific phospholipase dl 

(GPLD1, Accession NP_001494.2) is another GAM83 target 
gene, herein designated TARGET GENE. GPLD1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by 
GPLD1, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GPLD1 BINDING SITE, designated 
SEQ ID: 17577, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[12928] Another function of GAM83 is therefore inhibition of Gly- 
cosylphosphatidylinositol specific phospholipase dl 
(GPLD1, Accession NP.001494.2), a gene which hydrop- 
ses the inositol phosphate linkage in proteins anchored by 
phosphatidylinositol glycans to release these proteins 
from the membrane. Accordingly, utilities of GAM83 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GPLD1. 

[12929] jhe function of GPLD1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.G protein-coupled receptor 68 (GPR68, Ac- 
cession NP_003476.1) is another GAM83 target gene, 
herein designated TARGET GENE. GPR68 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by GPR68, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 



ity of the nucleotide sequences of GPR68 BINDING SITE, 
designated SEQ ID:4765, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[12930] Another function of GAM83 is therefore inhibition of G 
protein-coupled receptor 68 (GPR68, Accession 
NP_003476.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR68. 

[12931] c protein-coupled receptor 77 (GPR77, Accession 

NP.060955.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. GPR77 BINDING SITE is a target 
binding site found in the 5 N untranslated region of mRNA 
encoded by GPR77, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR77 BINDING SITE, designated 
SEQ ID:2326, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[12932] Another function of GAM83 is therefore inhibition of G 
protein-coupled receptor 77 (GPR77, Accession 
NP_060955.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with GPR77. 

[12933] GW112 (Accession NP.006409.2) is another GAM83 target 
gene, herein designated TARGET GENE. GW112 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by GW112, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of GW112 BIND- 
ING SITE, designated SEQ ID:17202, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[12934] Another function of GAM83 is therefore inhibition of 

GW112 (Accession NP_006409.2) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GW112. 

[12935] Hepatitis a virus cellular receptor 1 (HAVCR1, Accession 
NP_036338.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. HAVCR1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by HAVCR1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig.8. Table 4 illustrates the complementarity of 
the nucleotide sequences of HAVCR1 BINDING SITE, desig- 



nated SEQ ID: 1838, to the nucleotide sequence of GAM83 
RNA, herein designated GAM RNA, also designated SEQ 
ID:287. 

[12936] Another function of GAM83 is therefore inhibition of Hep- 
atitis a virus cellular receptor 1 (HAVCR1, Accession 
NP.036338.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HAVCR1. 

t 12 93 7 ] Homeo box b7 (HOXB7, Accession NP.004493.2) is an- 
other GAM83 target gene, herein designated TARGET 
GENE. HOXB7 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
HOXB7, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HOXB7 BINDING SITE, designated 
SEQ ID: 14802, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[12938] Another function of GAM83 is therefore inhibition of 

Homeo box b7 (HOXB7, Accession NP_004493.2), a gene 
which is a member of homeodomain family of DNA bind- 
ing proteins; may regulate gene expression, morphogene- 
sis, and differentiation. Accordingly, utilities of GAM83 in- 



elude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with HOXB7. 
[12939] The function of HOXB7 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Hermansky-pudlak syndrome 3 (HPS3, Ac- 
cession NP.115759.2) is another GAM83 target gene, 
herein designated TARGET GENE. HPS3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by HPS3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of HPS3 BINDING SITE, 
designated SEQ ID: 10776, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[12940] Another function of GAM83 is therefore inhibition of Her- 
mansky-pudlak syndrome 3 (HPS3, Accession 
NP_115759.2) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HPS3. 

[12941] HSPC133 (Accession NP_054887.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. HSPC133 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by HSPC133, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HSPC133 BINDING SITE, designated SEQ ID:19037, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12942] Another function of GAM83 is therefore inhibition of 

HSPC133 (Accession NP_054887.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSPC133. 

[12943] HT001 (Accession NP.054784.1) is another GAM83 target 
gene, herein designated TARGET GENE. HT001 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by HT001, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HT001 BIND- 
ING SITE, designated SEQ ID:2559, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[12944] Another function of GAM83 is therefore inhibition of 



HT001 (Accession NP_054784.1) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HT001. 

[12945] ick (Accession NP.057597.2) is another GAM83 target 

gene, herein designated TARGET GENE. ICK BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by ICK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ICK BINDING SITE, designated SEQ ID:4546, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[12946] Another function of GAM83 is therefore inhibition of ICK 
(Accession NP_057597.2) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ICK. 

[12947] ick (Accession NP_055735.1) is another GAM83 target 

gene, herein designated TARGET GENE. ICK BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by ICK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of ICK BINDING SITE, designated SEQ ID:4546, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[12948] Another function of GAM83 is therefore inhibition of ICK 
(Accession NP_055735.1) .Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ICK. 

[12949] insulin-like growth factor 2 receptor (IGF2R, Accession 

NP_000867.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. IGF2R BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by IGF2R, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IGF2R BINDING SITE, designated 
SEQ ID:11950, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[12950] Another function of GAM83 is therefore inhibition of In- 
sulin-like growth factor 2 receptor (IGF2R, Accession 
NP_000867.1), a gene which transport of phosphorylated 
lysosomal enzymes from the golgi complex and the cell 
surface to lysosomes. lysosomal enzymes bearing phos- 



phomannosyl residues bind specifically to mannose- 6- 
phosphate receptors in the golgi apparatus and the re- 
sulting receptor- ligand complex is transported to an 
acidic prelyosomal compartment where the low ph medi- 
ates the dissociation of the complex, this receptor also 
binds insulin growth factor ii. and therefore may be asso- 
ciated with Hepatocellular carcinoma, somatic. Accord- 
ingly, utilities of GAM83 include diagnosis, prevention and 
treatment of Hepatocellular carcinoma, somatic, and of 
other diseases and clinical conditions associated with 
IGF2R. 

[12951] The function of IGF2R and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.lnterleukin 28 receptor, alpha (IL28RA, Ac- 
cession NP_775088.1) is another GAM83 target gene, 
herein designated TARGET GENE. IL28RA BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by IL28RA, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
IL28RA BINDING SITE, designated SEQ ID:3043, to the nu- 



cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[12952] Another function of GAM83 is therefore inhibition of In- 
terleukin 28 receptor, alpha (IL28RA, Accession 
NP.775088.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IL28RA. 

[12953] IMMP2L (Accession NP_115938.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. IMMP2L BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by IMMP2L, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of IMMP2L 
BINDING SITE, designated SEQ ID:2346, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[12954] Another function of GAM83 is therefore inhibition of 

IMMP2L (Accession NP.115938.1), a gene which is a HO- 
MOLOG of YEAST INNER MITOCHONDRIAL MEMBRANE 
PEPTIDASE, and therefore may be associated with Tourette 
syndrome. Accordingly, utilities of GAM83 include diag- 
nosis, prevention and treatment of Tourette syndrome, 



and of other diseases and clinical conditions associated 
with IMMP2L. 

[12955] The function of IMMP2L and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1. Inositol polyphosphate-5-phosphatase, 
72kda (INPP5E, Accession NP_063945.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
INPP5E BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by INPP5E, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of INPP5E BINDING SITE, designated SEQ ID:17360, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12956] Another function of GAM83 is therefore inhibition of Inos- 
itol polyphosphate-5-phosphatase, 72kda (INPP5E, Ac- 
cession NP_063945.1) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with INPP5E. 

[12957] ||2-inducible t-cell kinase (ITK, Accession NP_005537.3) is 
another GAM83 target gene, herein designated TARGET 



GENE. ITK BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by ITK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ITK BINDING SITE, designated SEQ ID:1134, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[12958] Another function of GAM83 is therefore inhibition of 

M2-inducible t-cell kinase (ITK, Accession NP_005537.3), 
a gene which plays a role in t cell proliferation and differ- 
entiation, and therefore may be associated with Myelodys- 
plastic syndrome. Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of Myelodysplastic 
syndrome, and of other diseases and clinical conditions 
associated with ITK. 

[12959] The function of ITK and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.KIAA0391 (Accession NP_055487.1) is an- 
other GAM83 target gene, herein designated TARGET 
GENE. KIAA0391 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 



KIAA0391, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0391 BINDING SITE, designated 
SEQ ID:728, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 
[12960] Another function of GAM83 is therefore inhibition of 

KIAA0391 (Accession NP.055487.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0391. 

[ 12 961] KIAA0523 (Accession XP.041964.5) is another GAM83 
target gene, herein designated TARGET GENE. KIAA0523 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by KIAA0523, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0523 BINDING SITE, designated SEQ ID:2007, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12962] Another function of GAM83 is therefore inhibition of 

KIAA0523 (Accession XP_041964.5) . Accordingly, utilities 



of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0523. 

t 12 963] KIAA0789 (Accession XP_033 113.1) is another GAM83 
target gene, herein designated TARGET GENE. KIAA0789 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0789, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0789 BINDING SITE, designated SEQ ID: 1640, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12964] Another function of GAM83 is therefore inhibition of 

KIAA0789 (Accession XP_033113.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0789. 

t 12 965] KIAA0984 (Accession XP.037557.2) is another GAM83 
target gene, herein designated TARGET GENE. KIAA0984 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0984, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0984 BINDING SITE, designated SEQ ID: 12474, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 
[12966] Another function of GAM83 is therefore inhibition of 

KIAA0984 (Accession XP_037557.2) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0984. 

t 12 967] KIAA1332 (Accession XP.048774.2) is another GAM83 
target gene, herein designated TARGET GENE. KIAA1332 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1332, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1332 BINDING SITE, designated SEQ ID:12318, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12968] Another function of GAM83 is therefore inhibition of 

KIAA1332 (Accession XP_048774.2) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
KIAA1332. 

[12969] KIAA1684 (Accession XP_290806.1) is another GAM83 
target gene, herein designated TARGET GENE. KIAA1684 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1684, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1684 BINDING SITE, designated SEQ ID: 12907, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12970] Another function of GAM83 is therefore inhibition of 

KIAA1684 (Accession XP_290806.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1684. 

t 12 9 71 ] KIAA1720 (Accession NP.085148.1) is another GAM83 
target gene, herein designated TARGET GENE. KIAA1720 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1720, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA1720 BINDING SITE, designated SEQ ID:15787, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 
[12972] Another function of GAM83 is therefore inhibition of 

KIAA1720 (Accession NP.085148.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1720. 

[ 12 9 7 3] KIAA1920 (Accession XP_085210.1) is another GAM83 
target gene, herein designated TARGET GENE. KIAA1920 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1920, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1920 BINDING SITE, designated SEQ ID:8388, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12974] Another function of GAM83 is therefore inhibition of 

KIAA1920 (Accession XP.085210.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



KIAA1920. 

[ 12 9 7 5] KIAA1946 (Accession NP_803237.1) is another GAM83 
target gene, herein designated TARGET GENE. KIAA1946 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1946, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1946 BINDING SITE, designated SEQ ID:8568, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[12976] Another function of GAM83 is therefore inhibition of 

KIAA1946 (Accession NP_803237.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1946. 

[12977] Karyopherin alpha 6 (importin alpha 7) (KPNA6, Accession 
NP_036448.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. KPNA6 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by KPNA6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of KPNA6 BINDING SITE, designated 
SEQ ID: 16094, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[12978] Another function of GAM83 is therefore inhibition of 

Karyopherin alpha 6 (importin alpha 7) (KPNA6, Accession 
NP_036448.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KPNA6. 

[12979] Like-glycosyltransferase (LARGE, Accession NP_004728.1) 
is another GAM83 target gene, herein designated TARGET 
GENE. LARGE BINDING SITE is a target binding site found 
in the 3 N untranslated region of multiple transcripts of 
mRNA encoded by LARGE, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LARGE BINDING SITE, 
designated SEQ ID:14179, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[12980] Another function of GAM83 is therefore inhibition of Like- 
glycosyltransferase (LARGE, Accession NP_004728.1), a 
gene which is a member of the N- acetylglucosaminyl- 
transferase family. Accordingly, utilities of GAM83 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LARGE. 

[12981] The function of LARGE and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Like-glycosyltransferase (LARGE, Accession 
NP_598397.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. LARGE BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by LARGE, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
LARGE BINDING SITE, designated SEQ ID: 14179, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[12982] Another function of GAM83 is therefore inhibition of Like- 
glycosyltransferase (LARGE, Accession NP_598397.1), a 
gene which is a member of the N- acetylglucosaminyl- 
transferase family. Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LARGE. 

[12983] The function of LARGE and its association with various 



diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.LAX (Accession NP_060243.1) is another 
GAM83 target gene, herein designated TARGET GENE. LAX 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LAX, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of LAX 
BINDING SITE, designated SEQ ID:9263, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[12984] Another function of GAM83 is therefore inhibition of LAX 
(Accession NP_060243.1) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LAX. 

[12985] Leucine zipper, down-regulated in cancer 1 (LDOC1, Ac- 
cession NP.036449.1) is another GAM83 target gene, 
herein designated TARGET GENE. LDOC1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by LDOC1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of LDOC1 BINDING 
SITE, designated SEQ ID:2933, to the nucleotide sequence 
of GAM83 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:287. 

[12986] Another function of GAM83 is therefore inhibition of 

Leucine zipper, down-regulated in cancer 1 (LDOC1, Ac- 
cession NP.036449.1) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LDOC1. 

[12987] Lipoma hmgic fusion partner (LHFP, Accession 

NP_005771.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. LHFP BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by LHFP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LHFP BINDING SITE, designated 
SEQ ID: 12839, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[12988] Another function of GAM83 is therefore inhibition of 
Lipoma hmgic fusion partner (LHFP, Accession 
NP_005771.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with LHFP. 

[12989] Lin-7 homolog a (c. elegans) (LIN7A, Accession 

NP_004655.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. LIN7A BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by LIN7A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LIN7A BINDING SITE, designated 
SEQ ID:3012, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[12990] Another function of GAM83 is therefore inhibition of Lin-7 
homolog a (c. elegans) (LIN7A, Accession NP_004655.1) . 
Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with LIN7A. 

[12991] LOC118987 (Accession NP_776152.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC118987 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 18987, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC118987 BINDING SITE, designated SEQ ID:9092, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[12992] Another function of GAM83 is therefore inhibition of 

LOC118987 (Accession NP_776152.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC118987. 

[12993] LOC126017 (Accession XP.064903.7) is another GAM83 
target gene, herein designated TARGET GENE. LOC126017 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC126017, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC126017 BINDING SITE, designated SEQ ID:19476, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[12994] Another function of GAM83 is therefore inhibition of 

LOC126017 (Accession XP.064903.7) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC126017. 



[12995] LOC126731 (Accession NP_660300.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC126731 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC126731, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC126731 BINDING SITE, designated SEQ ID:18542, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[12996] Another function of GAM83 is therefore inhibition of 

LOC126731 (Accession NP.660300.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC126731. 

[12997] LOC130752 (Accession XP_059468.3) is another GAM83 
target gene, herein designated TARGET GENE. LOC130752 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC130752, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC130752 BINDING SITE, designated SEQ ID:10734, to 



the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[12998] Another function of GAM83 is therefore inhibition of 

LOC130752 (Accession XP.059468.3) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC130752. 

[12999] LOC144486 (Accession XP_096608.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC144486 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC144486, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144486 BINDING SITE, designated SEQ ID: 16849, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13000] Another function of GAM83 is therefore inhibition of 

LOC144486 (Accession XP_096608.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144486. 

[13001] LOC145053 (Accession XP_096714.1) is another GAM83 



target gene, herein designated TARGET GENE. LOC145053 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145053, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145053 BINDING SITE, designated SEQ ID:16596, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13002] Another function of GAM83 is therefore inhibition of 

LOC145053 (Accession XP_096714.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145053. 

[13003] LOC145216 (Accession XP_096730.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC145216 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145216, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145216 BINDING SITE, designated SEQ ID:18659, to 
the nucleotide sequence of GAM83 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:287. 
[13004] Another function of GAM83 is therefore inhibition of 

LOC145216 (Accession XP_096730.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145216. 

[13005] LOC146227 (Accession XP.085374.2) is another GAM83 
target gene, herein designated TARGET GENE. LOC146227 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146227, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146227 BINDING SITE, designated SEQ ID:1810, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13006] Another function of GAM83 is therefore inhibition of 

LOC146227 (Accession XP_085374.2) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146227. 

[13007] LOC146443 (Accession XP_085461.6) is another GAM83 
target gene, herein designated TARGET GENE. LOC146443 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146443, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146443 BINDING SITE, designated SEQ ID:15013, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13008] Another function of GAM83 is therefore inhibition of 

LOC146443 (Accession XP.085461.6) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146443. 

[13009] LOC146728 (Accession XP_097074.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC146728 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC146728, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146728 BINDING SITE, designated SEQ ID:16534, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 



[13010] Another function of GAM83 is therefore inhibition of 

LOC146728 (Accession XP_097074.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146728. 

[13011] LOC146856 (Accession XP_096086.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC146856 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146856, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146856 BINDING SITE, designated SEQ ID: 17740, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13012] Another function of GAM83 is therefore inhibition of 

LOC146856 (Accession XP.096086.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146856. 

[13013] LOC147947 (Accession XP_085974.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC147947 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC147947, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147947 BINDING SITE, designated SEQ ID:6702, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13014] Another function of GAM83 is therefore inhibition of 

LOC147947 (Accession XP_085974.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147947. 

[13015] LOC148490 (Accession XP.086210.2) is another GAM83 
target gene, herein designated TARGET GENE. LOC148490 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC148490, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148490 BINDING SITE, designated SEQ ID: 18524, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13016] Another function of GAM83 is therefore inhibition of 



LOC148490 (Accession XP_086210.2) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148490. 

[13017] LOC149420 (Accession NP_690048.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC149420 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC149420, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149420 BINDING SITE, designated SEQ ID: 19107, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13018] Another function of GAM83 is therefore inhibition of 

LOC149420 (Accession NP_690048.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149420. 

[13019] LOC151242 (Accession XP_087137.2) is another GAM83 
target gene, herein designated TARGET GENE. LOC151242 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC151242, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151242 BINDING SITE, designated SEQ ID:1944, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13020] Another function of GAM83 is therefore inhibition of 

LOC151242 (Accession XP.087137.2) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151242. 

[13021] LOC151610 (Accession XP.087245.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC151610 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC151610, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151610 BINDING SITE, designated SEQ ID:12037, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13022] Another function of GAM83 is therefore inhibition of 

LOC151610 (Accession XP_087245.1) . Accordingly, utili- 



ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151610. 

[13023] LOC152519 (Accession XP.087483.3) is another GAM83 
target gene, herein designated TARGET GENE. LOC152519 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC152519, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152519 BINDING SITE, designated SEQ ID:12979, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13024] Another function of GAM83 is therefore inhibition of 

LOC152519 (Accession XP.087483.3) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152519. 

[13025] LOC153077 (Accession XP_098307.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC153077 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC153077, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153077 BINDING SITE, designated SEQ ID:16808, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13026] Another function of GAM83 is therefore inhibition of 

LOC153077 (Accession XP_098307.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153077. 

[13027] LOC157531 (Accession XP_098772.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC157531 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by LOC157531, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC157531 BINDING SITE, desig- 
nated SEQ ID:3461, to the nucleotide sequence of GAM83 
RNA, herein designated GAM RNA, also designated SEQ 
ID:287. 

[13028] Another function of GAM83 is therefore inhibition of 

LOC157531 (Accession XP.098772.1) . Accordingly, utili- 



ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157531. 

[13029] LOC158125 (Accession XP.088492.2) is another GAM83 
target gene, herein designated TARGET GENE. LOC158125 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC158125, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158125 BINDING SITE, designated SEQ ID:8554, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13030] Another function of GAM83 is therefore inhibition of 

LOC158125 (Accession XP.088492.2) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158125. 

[13031] LOC202781 (Accession XP_117455.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC202781 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC202781, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC202781 BINDING SITE, designated SEQ ID:9377, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13032] Another function of GAM83 is therefore inhibition of 

LOC202781 (Accession XP_117455.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC202781. 

[13033] LOC219612 (Accession XP.168585.2) is another GAM83 
target gene, herein designated TARGET GENE. LOC2 19612 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC219612, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19612 BINDING SITE, designated SEQ ID:690, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13034] Another function of GAM83 is therefore inhibition of 

LOC2 19612 (Accession XP_168585.2) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC219612. 

[13035] LOC219731 (Accession XP_167596.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC2 19731 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC2 19731, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC219731 BINDING SITE, designated SEQ ID:5054, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13036] Another function of GAM83 is therefore inhibition of 

LOC2 19731 (Accession XP.167596.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC2 19731. 

[13037] LOC219914 (Accession XP_167788.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC2 19914 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC219914, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC219914 BINDING SITE, designated SEQ ID:15995, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13038] Another function of GAM83 is therefore inhibition of 

LOC2 19914 (Accession XP_167788.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC219914. 

[13039] LOC219942 (Accession XP_167790.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC2 19942 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19942, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19942 BINDING SITE, designated SEQ ID: 10767, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13040] Another function of GAM83 is therefore inhibition of 

LOC2 19942 (Accession XP_167790.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



L0C2 19942. 

[13041] LOC282976 (Accession XP_210838.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC282976 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC282976, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282976 BINDING SITE, designated SEQ ID:2531, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13042] Another function of GAM83 is therefore inhibition of 

LOC282976 (Accession XP_210838.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282976. 

[13043] LOC283314 (Accession XP_210969.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC283314 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283314, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC283314 BINDING SITE, designated SEQ ID:19120, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13044] Another function of GAM83 is therefore inhibition of 

LOC283314 (Accession XP_210969.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283314. 

[13045] LOC283337 (Accession XP_300560.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC283337 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283337, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283337 BINDING SITE, designated SEQ ID:7249, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13046] Another function of GAM83 is therefore inhibition of 

LOC283337 (Accession XP_300560.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283337. 



[13047] LOC283484 (Accession XP_211053.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC283484 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283484, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283484 BINDING SITE, designated SEQ ID: 17012, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13048] Another function of GAM83 is therefore inhibition of 

LOC283484 (Accession XP_211053.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283484. 

[13049] LOC283767 (Accession XP_208835.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC283767 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283767, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283767 BINDING SITE, designated SEQ ID:1502, to 



the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13050] Another function of GAM83 is therefore inhibition of 

LOC283767 (Accession XP_208835.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283767. 

[13051] LOC283776 (Accession XP_211196.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC283776 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283776, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283776 BINDING SITE, designated SEQ ID: 14021, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13052] Another function of GAM83 is therefore inhibition of 

LOC283776 (Accession XP_211196.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283776. 

[13053] LOC283818 (Accession XP_211218.1) is another GAM83 



target gene, herein designated TARGET GENE. LOC283818 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283818, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283818 BINDING SITE, designated SEQ ID:3222, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13054] Another function of GAM83 is therefore inhibition of 

LOC283818 (Accession XP_211218.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283818. 

[13055] LOC283906 (Accession XP_211254.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC283906 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283906, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283906 BINDING SITE, designated SEQ ID:19383, to 
the nucleotide sequence of GAM83 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:287. 
[13056] Another function of GAM83 is therefore inhibition of 

LOC283906 (Accession XP_211254.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283906. 

[13057] LOC284031 (Accession XP_208982.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC284031 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284031, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284031 BINDING SITE, designated SEQ ID: 1826, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13058] Another function of GAM83 is therefore inhibition of 

LOC284031 (Accession XP_208982.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284031. 

[13059] LOC284462 (Accession XP_211475.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC284462 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284462, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284462 BINDING SITE, designated SEQ ID: 17281, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13060] Another function of GAM83 is therefore inhibition of 

LOC284462 (Accession XP_211475.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284462. 

[13061] LOC284473 (Accession XP.211474.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC284473 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284473, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284473 BINDING SITE, designated SEQ ID:7971, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 



[13062] Another function of GAM83 is therefore inhibition of 

LOC284473 (Accession XP_211474.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284473. 

[13063] LOC284578 (Accession XP_211526.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC284578 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC2845 78, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284578 BINDING SITE, designated SEQ ID:13654, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13064] Another function of GAM83 is therefore inhibition of 

LOC284578 (Accession XP_211526.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284578. 

[13065] LOC284671 (Accession XP_209313.2) is another GAM83 
target gene, herein designated TARGET GENE. LOC284671 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC284671, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284671 BINDING SITE, designated SEQ ID: 1698, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13066] Another function of GAM83 is therefore inhibition of 

LOC284671 (Accession XP.209313.2) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284671. 

[13067] LOC284684 (Accession XP.209316.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC284684 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284684, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284684 BINDING SITE, designated SEQ ID:2205, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13068] Another function of GAM83 is therefore inhibition of 



LOC284684 (Accession XP_209316.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284684. 

[13069] LOC284775 (Accession XP_211635.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC284775 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284775, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284775 BINDING SITE, designated SEQ ID:19513, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13070] Another function of GAM83 is therefore inhibition of 

LOC284775 (Accession XP_211635.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284775. 

[13071] LOC284798 (Accession XP_211639.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC284798 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284798, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284798 BINDING SITE, designated SEQ ID: 18378, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13072] Another function of GAM83 is therefore inhibition of 

LOC284798 (Accession XP_211639.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284798. 

[13073] LOC285351 (Accession XP.211856.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC285351 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC285351, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285351 BINDING SITE, designated SEQ ID:7404, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13074] Another function of GAM83 is therefore inhibition of 

LOC285351 (Accession XP_211856.1) . Accordingly, utili- 



ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285351. 

[13075] LOC285404 (Accession XP_211885.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC285404 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285404, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285404 BINDING SITE, designated SEQ ID:2002, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13076] Another function of GAM83 is therefore inhibition of 

LOC285404 (Accession XP_211885.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285404. 

[13077] LOC285422 (Accession XP_211894.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC285422 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285422, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285422 BINDING SITE, designated SEQ ID:5221, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13078] Another function of GAM83 is therefore inhibition of 

LOC285422 (Accession XP.211894.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285422. 

[13079] LOC285441 (Accession XP.211897.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC285441 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285441, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285441 BINDING SITE, designated SEQ ID: 18486, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13080] Another function of GAM83 is therefore inhibition of 

LOC285441 (Accession XP_211897.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC285441. 

[13081] LOC285548 (Accession XP_211936.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC285548 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285548, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285548 BINDING SITE, designated SEQ ID:3710, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13082] Another function of GAM83 is therefore inhibition of 

LOC285548 (Accession XP.211936.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285548. 

[13083] LOC285623 (Accession XP_211958.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC285623 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285623, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC285623 BINDING SITE, designated SEQ ID:1605, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13084] Another function of GAM83 is therefore inhibition of 

LOC285623 (Accession XP_211958.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285623. 

[13085] LOC285747 (Accession XP_209742.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC285747 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285747, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285747 BINDING SITE, designated SEQ ID: 16029, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13086] Another function of GAM83 is therefore inhibition of 

LOC285747 (Accession XP_209742.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC285747. 

[13087] LOC285946 (Accession XP_212103.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC285946 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285946, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285946 BINDING SITE, designated SEQ ID: 19964, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13088] Another function of GAM83 is therefore inhibition of 

LOC285946 (Accession XP_212103.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285946. 

[13089] LOC286345 (Accession XP_210021.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC286345 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286345, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC286345 BINDING SITE, designated SEQ ID:1540, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13090] Another function of GAM83 is therefore inhibition of 

LOC286345 (Accession XP_210021.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286345. 

[13091] LOC286452 (Accession XP.212323.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC286452 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286452, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286452 BINDING SITE, designated SEQ ID:17170, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13092] Another function of GAM83 is therefore inhibition of 

LOC286452 (Accession XP_212323.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286452. 



[13093] LOC286484 (Accession XP_208434.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC286484 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286484, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286484 BINDING SITE, designated SEQ ID: 14618, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13094] Another function of GAM83 is therefore inhibition of 

LOC286484 (Accession XP_208434.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286484. 

[13095] LOC338588 (Accession XP_294659.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC338588 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338588, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338588 BINDING SITE, designated SEQ ID:10340, to 



the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13096] Another function of GAM83 is therefore inhibition of 

LOC338588 (Accession XP.294659.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338588. 

[13097] LOC338991 (Accession XP_290663.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC338991 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338991, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338991 BINDING SITE, designated SEQ ID:1502, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13098] Another function of GAM83 is therefore inhibition of 

LOC338991 (Accession XP_290663.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338991. 

[13099] LOC338999 (Accession XP_290659.1) is another GAM83 



target gene, herein designated TARGET GENE. LOC338999 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338999, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338999 BINDING SITE, designated SEQ ID: 1502, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13100] Another function of GAM83 is therefore inhibition of 

LOC338999 (Accession XP_290659.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338999. 

[13101] LOC339161 (Accession XP_294835.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC339161 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339161, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339161 BINDING SITE, designated SEQ ID:7871, to 
the nucleotide sequence of GAM83 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:287. 
[13102] Another function of GAM83 is therefore inhibition of 

LOC339161 (Accession XP_294835.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339161. 

[13103] LOC339184 (Accession XP_290743.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC339184 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC339184, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339184 BINDING SITE, designated SEQ ID:5261, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13104] Another function of GAM83 is therefore inhibition of 

LOC339184 (Accession XP_290743.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339184. 

[13105] LOC339437 (Accession XP_290899.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC339437 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339437, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339437 BINDING SITE, designated SEQ ID:19567, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13106] Another function of GAM83 is therefore inhibition of 

LOC339437 (Accession XP_290899.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339437. 

[13107] LOC340478 (Accession XP.295258.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC340478 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC340478, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340478 BINDING SITE, designated SEQ ID:2003, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 



[13108] Another function of GAM83 is therefore inhibition of 

LOC340478 (Accession XP_295258.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340478. 

[13109] LOC341744 (Accession XP_296409.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC341744 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC341744, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC341744 BINDING SITE, designated SEQ ID:11667, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13110] Another function of GAM83 is therefore inhibition of 

LOC341744 (Accession XP_296409.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC341744. 

[13111] LOC348113 (Accession XP_300623.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC348113 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC348113, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348113 BINDING SITE, designated SEQ ID:1502, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13112] Another function of GAM83 is therefore inhibition of 

LOC348113 (Accession XP_300623.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348113. 

[13113] LOC348137 (Accession XP_300635.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC348137 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC348137, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348137 BINDING SITE, designated SEQ ID:10142, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13114] Another function of GAM83 is therefore inhibition of 



LOC348137 (Accession XP_300635.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348137. 

[13115] LOC348142 (Accession XP_300636.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC348142 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC348142, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348142 BINDING SITE, designated SEQ ID: 1502, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13116] Another function of GAM83 is therefore inhibition of 

LOC348142 (Accession XP_300636.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348142. 

[13117] LOC348144 (Accession XP_300638.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC348144 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348144, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348144 BINDING SITE, designated SEQ ID: 18221, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13118] Another function of GAM83 is therefore inhibition of 

LOC348144 (Accession XP_300638.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348144. 

[13119] LOC348182 (Accession XP.302676.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC348182 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC348182, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348182 BINDING SITE, designated SEQ ID:11592, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13120] Another function of GAM83 is therefore inhibition of 

LOC348182 (Accession XP_302676.1) . Accordingly, utili- 



ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348182. 

[13121] LOC348768 (Accession XP_302883.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC348768 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC348768, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348768 BINDING SITE, designated SEQ ID:14195, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13122] Another function of GAM83 is therefore inhibition of 

LOC348768 (Accession XP_302883.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348768. 

[13123] LOC350132 (Accession XP_303867.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC350132 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC350132, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC350132 BINDING SITE, designated SEQ ID:3208, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13124] Another function of GAM83 is therefore inhibition of 

LOC350132 (Accession XP_303867.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC350132. 

[13125] LOC350147 (Accession XP.303825.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC350147 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC350147, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC350147 BINDING SITE, designated SEQ ID:15430, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13126] Another function of GAM83 is therefore inhibition of 

LOC350147 (Accession XP_303825.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC350147. 

[13127] LOC351042 (Accession XP_304632.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC351042 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC351042, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC351042 BINDING SITE, designated SEQ ID:8285, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13128] Another function of GAM83 is therefore inhibition of 

LOC351042 (Accession XP_304632.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC351042. 

[13129] LOC57107 (Accession NP.065114.2) is another GAM83 
target gene, herein designated TARGET GENE. LOC57107 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC57107, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
LOC57107 BINDING SITE, designated SEQ ID:5002, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 
[13130] Another function of GAM83 is therefore inhibition of 

LOC57107 (Accession NP_065114.2) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC57107. 

[13131] LOC90148 (Accession XP_029430.1) is another GAM83 
target gene, herein designated TARGET GENE. LOC90148 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90148, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90148 BINDING SITE, designated SEQ ID:4641, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[13132] Another function of GAM83 is therefore inhibition of 

LOC90148 (Accession XP_029430.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC90148. 

[13133] LOC92973 (Accession XP.048529.2) is another GAM83 
target gene, herein designated TARGET GENE. LOC92973 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC92973, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92973 BINDING SITE, designated SEQ ID: 14969, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[13134] Another function of GAM83 is therefore inhibition of 

LOC92973 (Accession XP_048529.2) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92973. 

[13135] LOC93349 (Accession NP_612411.2) is another GAM83 
target gene, herein designated TARGET GENE. LOC93349 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC93349, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



LOC93349 BINDING SITE, designated SEQ ID: 17460, to the 
nucleotide sequence of CAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 
[13136] Another function of GAM83 is therefore inhibition of 

LOC93349 (Accession NP.612411.2) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC93349. 

[13137] LSM10 (Accession NP_116270.1) is another GAM83 target 
gene, herein designated TARGET GENE. LSM10 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LSM10, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LSM10 BIND- 
ING SITE, designated SEQ ID:918, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[13138] Another function of GAM83 is therefore inhibition of 

LSM10 (Accession NP_116270.1) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LSM10. 

[13139] Lymphotoxin alpha (tnf superfamily, member 1) (LTA, Ac- 



cession NP_000586.2) is another CAM83 target gene, 
herein designated TARGET GENE. LTA BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by LTA, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LTA BINDING SITE, designated 
SEQ ID:3286, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13140] Another function of GAM83 is therefore inhibition of Lym- 
photoxin alpha (tnf superfamily, member 1) (LTA, Acces- 
sion NP.000586.2), a gene which is a cytokine that in its 
homotrimeric form binds to tnfrsfla/tnfrl, tnfrsflb/tnfbr 
and tnfrsfl4/hvem. Accordingly, utilities of GAM83 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with LTA. 

[13141] The function of LTA and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1. Methyl cpg binding protein 2 (rett syndrome) 
(MECP2, Accession NP_004983.1) is another GAM83 target 
gene, herein designated TARGET GENE. MECP2 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by MECP2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MECP2 BIND- 
ING SITE, designated SEQ ID:689, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[13142] Another function of GAM83 is therefore inhibition of 

Methyl cpg binding protein 2 (rett syndrome) (MECP2, Ac- 
cession NP.004983.1) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MECP2. 

[13143] Meisl, myeloid ecotropic viral integration site 1 homolog 
(mouse) (MEIS1, Accession NP_002389.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
MEIS1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by MEIS1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MEIS1 BINDING SITE, designated SEQ ID:12764, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 



[13144] Another function of GAM83 is therefore inhibition of 

Meisl, myeloid ecotropic viral integration site 1 homolog 
(mouse) (MEISl, Accession NP_002389.1), a gene which 
may regulate gene expression and control cell differentia- 
tion. Accordingly, utilities of GAM83 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with MEISl. 

[13145] The function of MEISl and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Microfibrillar-associated protein 2 (MFAP2, 
Accession NP.059453.1) is another GAM83 target gene, 
herein designated TARGET GENE. MFAP2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by MFAP2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MFAP2 BINDING SITE, designated SEQ ID:2746, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[13146] Another function of GAM83 is therefore inhibition of Mi- 
crofibrillar-associated protein 2 (MFAP2, Accession 



NP_059453.1), a gene which is a component of the 
elastin- associated microfibrils. Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MFAP2. 

[13147] The function of MFAP2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Microfibrillar-associated protein 2 (MFAP2, 
Accession NP_002394.1) is another GAM83 target gene, 
herein designated TARGET GENE. MFAP2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by MFAP2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MFAP2 BINDING SITE, designated SEQ ID:2746, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[13148] Another function of GAM83 is therefore inhibition of Mi- 
crofibrillar-associated protein 2 (MFAP2, Accession 
NP_002394.1), a gene which is a component of the 
elastin- associated microfibrils. Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with MFAP2. 
[13149] The function of MFAP2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.MGC10646 (Accession NP_116082.1) is an- 
other GAM83 target gene, herein designated TARGET 
GENE. MGC10646 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
MGC10646, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MGC10646 BINDING SITE, desig- 
nated SEQ ID:5646, to the nucleotide sequence of GAM83 
RNA, herein designated GAM RNA, also designated SEQ 
ID:287. 

[13150] Another function of GAM83 is therefore inhibition of 

MGC10646 (Accession NP_116082.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10646. 

[13151] MGC12435 (Accession NP_113615.1) is another GAM83 
target gene, herein designated TARGET GENE. MGC12435 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by MGC12435, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC12435 BINDING SITE, designated SEQ ID:7109, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 
[13152] Another function of GAM83 is therefore inhibition of 

MGC12435 (Accession NP_113615.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC12435. 

[13153] MGC13071 (Accession NP_116078.2) is another GAM83 
target gene, herein designated TARGET GENE. MGC13071 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by MGC13071, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC13071 BINDING SITE, designated SEQ ID:8673, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[13154] Another function of GAM83 is therefore inhibition of 



MGC13071 (Accession NP_116078.2) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC13071. 

[13155] MGC17515 (Accession NP_689684.1) is another GAM83 
target gene, herein designated TARGET GENE. MGC17515 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by MGC17515, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC17515 BINDING SITE, designated SEQ ID:16554, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13156] Another function of GAM83 is therefore inhibition of 

MGC17515 (Accession NP_689684.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC17515. 

[13157] MGC2306 (Accession NP_002041.2) is another GAM83 
target gene, herein designated TARGET GENE. MGC2306 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC2306, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC2306 BINDING SITE, designated SEQ ID:2059, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[13158] Another function of GAM83 is therefore inhibition of 

MGC2306 (Accession NP.002041.2) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC2306. 

[13159] MGC3101 (Accession NP_076948.1) is another GAM83 
target gene, herein designated TARGET GENE. MGC3101 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC3101, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3101 BINDING SITE, designated SEQ ID:6021, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[13160] Another function of GAM83 is therefore inhibition of 

MGC3101 (Accession NP_076948.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with MGC3101. 

[13161] MGC33215 (Accession NP.722517.1) is another GAM83 
target gene, herein designated TARGET GENE. MGC33215 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC33215, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC33215 BINDING SITE, designated SEQ ID:9985, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[13162] Another function of GAM83 is therefore inhibition of 

MGC33215 (Accession NP.722517.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC33215. 

[13163] MGC33974 (Accession NP_699181.1) is another GAM83 
target gene, herein designated TARGET GENE. MGC33974 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC33974, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



MGC33974 BINDING SITE, designated SEQ ID:19531, to 
the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 
[13164] Another function of GAM83 is therefore inhibition of 

MGC33974 (Accession NP_699181.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC33974. 

[13165] MGC35440 (Accession NP_694952.1) is another GAM83 
target gene, herein designated TARGET GENE. MGC35440 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by MGC35440, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC35440 BINDING SITE, designated SEQ ID:1776, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[13166] Another function of GAM83 is therefore inhibition of 

MGC35440 (Accession NP.694952.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC35440. 



[13167] Molybdenum cofactor synthesis 3 (MOCS3, Accession 

NP_055299.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. MOCS3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by MOCS3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MOCS3 BINDING SITE, designated 
SEQ ID:4326, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13168] Another function of GAM83 is therefore inhibition of 
Molybdenum cofactor synthesis 3 (MOCS3, Accession 
NP.055299.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MOCS3. 

[13169] Mitochondrial ribosomal protein I21 (MRPL21, Accession 
NP_852616.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. MRPL21 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by MRPL21, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 



MRPL21 BINDING SITE, designated SEQ ID: 1724, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[13170] Another function of GAM83 is therefore inhibition of Mi- 
tochondrial ribosomal protein I21 (MRPL21, Accession 
NP.852616.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPL21. 

[13171] Mitochondrial ribosomal protein I30 (MRPL30, Accession 
NP_660213.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. MRPL30 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MRPL30, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MRPL30 BINDING SITE, designated SEQ ID:8553, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[13172] Another function of GAM83 is therefore inhibition of Mi- 
tochondrial ribosomal protein I30 (MRPL30, Accession 
NP_660213.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with MRPL30. 

[13173] Myosin, light polypeptide 9, regulatory (MYL9, Accession 
NP_852667.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. MYL9 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MYL9, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MYL9 
BINDING SITE, designated SEQ ID:1500, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[13174] Another function of GAM83 is therefore inhibition of 

Myosin, light polypeptide 9, regulatory (MYL9, Accession 
NP.852667.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYL9. 

[13175] Myosin, light polypeptide 9, regulatory (MYL9, Accession 
NP_006088.2) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. MYL9 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by MYL9, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MYL9 
BINDING SITE, designated SEQ ID:1500, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[13176] Another function of GAM83 is therefore inhibition of 

Myosin, light polypeptide 9, regulatory (MYL9, Accession 
NP_006088.2) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYL9. 

[13177] Neural cell adhesion molecule 2 (NCAM2, Accession 

NP.004531.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. NCAM2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by NCAM2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of NCAM2 BINDING SITE, desig- 
nated SEQ ID: 15637, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13178] Another function of GAM83 is therefore inhibition of Neu- 
ral cell adhesion molecule 2 (NCAM2, Accession 



NP_004531.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NCAM2. 
[13179] Nima (never in mitosis gene a)-related kinase 6 (NEK6, 
Accession NP_055212.2) is another GAM83 target gene, 
herein designated TARGET GENE. NEK6 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by NEK6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of NEK6 BINDING SITE, 
designated SEQ ID: 1469, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13180] Another function of GAM83 is therefore inhibition of Nima 
(never in mitosis gene a)-related kinase 6 (NEK6, Acces- 
sion NP.055212.2), a gene which regulates nuclear and 
cytoplasmic aspects of the mitotic cycle. Accordingly, util- 
ities of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
NEK6. 

[13181] The function of NEK6 and its association with various dis- 
eases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM44.1.NFASC (Accession XP_046808.8) is another 
GAM83 target gene, herein designated TARGET GENE. 
NFASC BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by NFASC, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of NFASC BINDING SITE, designated SEQ ID:8725, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[13182] Another function of GAM83 is therefore inhibition of 

NFASC (Accession XP_046808.8) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NFASC. 

[13183] mk4 (Accession NP.004212.3) is another GAM83 target 

gene, herein designated TARGET GENE. NK4 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by NK4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NK4 BINDING 
SITE, designated SEQ ID:19318, to the nucleotide se- 



quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[13184] Another function of GAM83 is therefore inhibition of NK4 
(Accession NP_004212.3) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NK4. 

[13185] N p220 (Accession NP.055312.2) is another GAM83 target 
gene, herein designated TARGET GENE. NP220 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by NP220, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NP220 BIND- 
ING SITE, designated SEQ ID:9969, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[13186] Another function of GAM83 is therefore inhibition of 

NP220 (Accession NP_055312.2) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NP220. 

[13187] Neuronal pentraxin receptor (NPTXR, Accession 

NP_055108.2) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. NPTXR BINDING SITE is a target 



binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by NPTXR, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
NPTXR BINDING SITE, designated SEQ ID:3192, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[13188] Another function of GAM83 is therefore inhibition of Neu- 
ronal pentraxin receptor (NPTXR, Accession NP_055108.2) 
. Accordingly, utilities of GAM83 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NPTXR. 

[13189] Neuronal pentraxin receptor (NPTXR, Accession 

NP_478058.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. NPTXR BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by NPTXR, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
NPTXR BINDING SITE, designated SEQ ID:3192, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 



RNA, also designated SEQ ID:287. 

[13190] Another function of GAM83 is therefore inhibition of Neu- 
ronal pentraxin receptor (NPTXR, Accession NP_478058.1) 
. Accordingly, utilities of CAM83 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NPTXR. 

[13191] Purinergic receptor p2x, ligand-gated ion channel, 5 

(P2RX5, Accession NP.778255.1) is another GAM83 target 
gene, herein designated TARGET GENE. P2RX5 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by P2RX5, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of P2RX5 BINDING SITE, designated SEQ ID:4268, 
to the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13192] Another function of GAM83 is therefore inhibition of 
Purinergic receptor p2x, ligand-gated ion channel, 5 
(P2RX5, Accession NP.778255.1) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with P2RX5. 

[13193] Purinergic receptor p2x, ligand-gated ion channel, 5 



(P2RX5, Accession NP_002552.2) is another GAM83 target 
gene, herein designated TARGET GENE. P2RX5 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by P2RX5, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of P2RX5 BINDING SITE, designated SEQ ID:4268, 
to the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13194] Another function of GAM83 is therefore inhibition of 
Purinergic receptor p2x, ligand-gated ion channel, 5 
(P2RX5, Accession NP.002552.2) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with P2RX5. 

[13195] phosphodiesterase 5a, cgmp-specific (PDE5A, Accession 
NP.246273.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. PDE5A BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by PDE5A, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 



PDE5A BINDING SITE, designated SEQ ID: 19020, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[13196] Another function of GAM83 is therefore inhibition of 

Phosphodiesterase 5a, cgmp-specific (PDE5A, Accession 
NP_246273.1), a gene which plays a role in signal trans- 
duction by regulating the intracellular concentration of 
cyclic nucleotides . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PDE5A. 

[13197] The function of PDE5A and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Pellino homolog 2 (drosophila) (PELI2, Acces- 
sion NP_067078.1) is another GAM83 target gene, herein 
designated TARGET GENE. PELI2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PELI2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PELI2 BINDING SITE, designated 
SEQ ID:7435, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 



[13198] Another function of GAM83 is therefore inhibition of 
Pellino homolog 2 (drosophila) (PELI2, Accession 
NP_067078.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PELI2. 

[13199] Peptidase d (PEPD, Accession NP_000276.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
PEPD BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by PEPD, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PEPD BINDING SITE, designated SEQ ID:4327, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[13200] Another function of GAM83 is therefore inhibition of Pep- 
tidase d (PEPD, Accession NP_000276.1) . Accordingly, 
utilities of GAM83 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PEPD. 

[13201] pilrb (Accession NP.778212.2) is another GAM83 target 
gene, herein designated TARGET GENE. PILRB BINDING 
SITE is a target binding site found in the 5 X untranslated 



region of multiple transcripts of mRNA encoded by PILRB, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PILRB BINDING SITE, designated SEQ ID:5459, 
to the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13202] Another function of GAM83 is therefore inhibition of PILRB 
(Accession NP.778212.2) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PILRB. 

[13203] pilrb (Accession NP.038468.3) is another GAM83 target 
gene, herein designated TARGET GENE. PILRB BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of multiple transcripts of mRNA encoded by PILRB, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PILRB BINDING SITE, designated SEQ ID:5459, 
to the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13204] Another function of GAM83 is therefore inhibition of PILRB 
(Accession NP_038468.3) . Accordingly, utilities of GAM83 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PILRB. 

[13205] Pogo transposable element with znf domain (POGZ, Ac- 
cession NP_055915.1) is another GAM83 target gene, 
herein designated TARGET GENE. POGZ BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by POGZ, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
POGZ BINDING SITE, designated SEQ ID:11143, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[13206] Another function of GAM83 is therefore inhibition of Pogo 
transposable element with znf domain (POGZ, Accession 
NP_055915.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with POGZ. 

[13207] Polymerase (rna) ii (dna directed) polypeptide d (POLR2D, 
Accession NP_004796.1) is another GAM83 target gene, 
herein designated TARGET GENE. POLR2D BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by POLR2D, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of POLR2D BINDING 
SITE, designated SEQ ID:4052, to the nucleotide sequence 
of GAM83 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:287. 

[13208] Another function of GAM83 is therefore inhibition of Poly- 
merase (rna) ii (dna directed) polypeptide d (POLR2D, Ac- 
cession NP_004796.1) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with POLR2D. 

[13209] pou domain, class 2, associating factor 1 (POU2AF1, Ac- 
cession NP.006226.1) is another GAM83 target gene, 
herein designated TARGET GENE. POU2AF1 BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by POU2AF1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of POU2AF1 
BINDING SITE, designated SEQ ID:16639, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[13210] Another function of GAM83 is therefore inhibition of Pou 



domain, class 2, associating factor 1 (POU2AF1, Accession 
NP_006226.1), a gene which is a transcriptional coactiva- 
tor that specifically associates with either octl or oct2 and 
therefore may be associated with A form of b- cell 
leukemia. Accordingly, utilities of GAM83 include diagno- 
sis, prevention and treatment of A form of b- cell 
leukemia, and of other diseases and clinical conditions 
associated with POU2AF1. 
[13211] The function of POU2AF1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1. Protein phosphatase 1, regulatory (inhibitor) 
subunit 3a (glycogen and sarcoplasmic reticulum binding 
subunit, skeletal muscle) (PPP1R3A, Accession 
NP_002702.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. PPP1R3A BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PPP1R3A, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PPP1R3A BINDING SITE, des- 
ignated SEQ ID:20165, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 



SEQID:287. 

[13212] Another function of GAM83 is therefore inhibition of Pro- 
tein phosphatase 1, regulatory (inhibitor) subunit 3a 
(glycogen and sarcoplasmic reticulum binding subunit, 
skeletal muscle) (PPP1R3A, Accession NP_002702.1), a 
gene which regulates phosphatase activity towards glyco- 
gen synthase, active in skeletal muscle and therefore may 
be associated with Insulin resistance and glycemia varia- 
tion. Accordingly, utilities of GAM83 include diagnosis, 
prevention and treatment of Insulin resistance and 
glycemia variation, and of other diseases and clinical con- 
ditions associated with PPP1R3A. 

[13213] The function of PPP1R3A and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Pr domain containing 2, with znf domain 
(PRDM2, Accession NP.056950.2) is another GAM83 tar- 
get gene, herein designated TARGET GENE. PRDM2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
PRDM2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of PRDM2 BINDING SITE, designated 
SEQ ID: 12854, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13214] Another function of GAM83 is therefore inhibition of Pr 

domain containing 2, with znf domain (PRDM2, Accession 
NP_056950.2), a gene which plays a role in transcriptional 
regulation during neuronal differentiation and pathogene- 
sis of retinoblastoma, and therefore may be associated 
with Tumor. Accordingly, utilities of GAM83 include diag- 
nosis, prevention and treatment of Tumor, and of other 
diseases and clinical conditions associated with PRDM2. 

[13215] The function of PRDM2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1. Protein kinase c, nu (PRKCN, Accession 
NP_005804.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. PRKCN BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PRKCN, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PRKCN BINDING SITE, designated 
SEQ ID: 19159, to the nucleotide sequence of GAM83 RNA, 



herein designated GAM RNA, also designated SEQ ID:287. 

[13216] Another function of GAM83 is therefore inhibition of Pro- 
tein kinase c, nu (PRKCN, Accession NP_005804.1) . Ac- 
cordingly, utilities of GAM83 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PRKCN. 

[13217] PRO0461 (Accession NP_112558.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. PRO0461 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by PRO0461, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO0461 BINDING SITE, designated SEQ ID: 19001, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[13218] Another function of GAM83 is therefore inhibition of 

PRO0461 (Accession NP_112558.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0461. 

[13219] Pyrroline-5-carboxylate reductase 1 (PYCR1, Accession 

NP_008838.2) is another GAM83 target gene, herein des- 
ignated TARGET GENE. PYCR1 BINDING SITE1 and PYCR1 



BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
PYCR1, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PYCR1 BINDING SITE1 and PYCR1 
BINDING SITE2, designated SEQ ID:17062 and SEQ ID:7092 
respectively, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13220] Another function of GAM83 is therefore inhibition of 

Pyrroline-5-carboxylate reductase 1 (PYCR1, Accession 
NP.008838.2), a gene which catalyzes the NAD(P)H- de- 
pendent conversion of pyrroline- 5- carboxylate to pro- 
line. Accordingly, utilities of GAM83 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with PYCR1. 

[13221] The function of PYCR1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Rabll-FIP2 (Accession NP_055719.1) is an- 
other GAM83 target gene, herein designated TARGET 
GENE. Rabll-FIP2 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 



Rabl 1-FIP2, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of Rabll-FIP2 BINDING SITE, desig- 
nated SEQ ID:7165, to the nucleotide sequence of GAM83 
RNA, herein designated GAM RNA, also designated SEQ 
ID:287. 

[13222] Another function of GAM83 is therefore inhibition of 

Rabll-FIP2 (Accession NP.055719.1) . Accordingly, utili- 
ties of GAM83 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
Rabll-FIP2. 

[13223] Rab39b, member ras oncogene family (RAB39B, Accession 
NP_741995.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. RAB39B BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RAB39B, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of RAB39B BINDING SITE, desig- 
nated SEQ ID: 14419, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 



[13224] Another function of GAM83 is therefore inhibition of 

Rab39b, member ras oncogene family (RAB39B, Accession 
NP.741995.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB39B. 

[13225] Raplb, member of ras oncogene family (RAP1B, Accession 
NP_056461.1) is another CAM 8 3 target gene, herein des- 
ignated TARGET GENE. RAP1B BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by RAP1B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAP1B BINDING SITE, designated 
SEQ ID:7459, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13226] Another function of GAM83 is therefore inhibition of 

Raplb, member of ras oncogene family (RAP1B, Accession 
NP_056461.1), a gene which induces morphological re- 
version of a cell line transformed by a ras oncogene. Ac- 
cordingly, utilities of GAM83 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with RAP1B. 

[13227] The function of RAP1B and its association with various 



diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Rap2a, member of ras oncogene family 
(RAP2A, Accession NP_066361.1) is another GAM83 target 
gene, herein designated TARGET GENE. RAP2A BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by RAP2A, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of RAP2A BIND- 
ING SITE, designated SEQ ID:12939, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[13228] Another function of GAM83 is therefore inhibition of 

Rap2a, member of ras oncogene family (RAP2A, Accession 
NP_066361.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAP2A. 

[13229] R as guanyl releasing protein 2 (calcium and dag- 
regulated) (RASGRP2, Accession NP_722541.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
RASGRP2 BINDING SITE is a target binding site found in 
the 5 X untranslated region of multiple transcripts of 



mRNA encoded by RASGRP2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RASGRP2 BIND- 
ING SITE, designated SEQ ID:18244, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 
[13230] Another function of GAM83 is therefore inhibition of Ras 
guanyl releasing protein 2 (calcium and dag-regulated) 
(RASGRP2, Accession NP_722541.1), a gene which pro- 
motes the exchange of ras- bound gdp by gtp. Accord- 
ingly, utilities of GAM83 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with RASGRP2. 

[13231] The function of RASGRP2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Ras guanyl releasing protein 2 (calcium and 
dag-regulated) (RASGRP2, Accession NP_005816.2) is an- 
other GAM83 target gene, herein designated TARGET 
GENE. RASGRP2 BINDING SITE is a target binding site 
found in the 5 X untranslated region of multiple transcripts 
of mRNA encoded by RASGRP2, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RASGRP2 BIND- 
ING SITE, designated SEQ ID:18244, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 
[13232] Another function of GAM83 is therefore inhibition of Ras 
guanyl releasing protein 2 (calcium and dag-regulated) 
(RASGRP2, Accession NP_005816.2), a gene which pro- 
motes the exchange of ras- bound gdp by gtp. Accord- 
ingly, utilities of GAM83 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with RASGRP2. 

[13233] jhe function of RASGRP2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Ring finger protein 1 (RING1, Accession 
NP_002922.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. RING1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by RING1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of RING1 BINDING SITE, designated 
SEQ ID: 11 106, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 
[13234] Another function of GAM83 is therefore inhibition of Ring 
finger protein 1 (RING1, Accession NP_002922.1), a gene 
which involves in transcriptional regulation. Accordingly, 
utilities of GAM83 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with RING1. 

[13235] The function of RING1 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.RNF39 (Accession NP.079512.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
RNF39 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by RNF39, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RNF39 BINDING SITE, designated 
SEQ ID:5743, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13236] Another function of GAM83 is therefore inhibition of 



RNF39 (Accession NP_079512.1) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RNF39. 

[13237] RNF39 (Accession NP_739575.1) is another GAM83 target 
gene, herein designated TARGET GENE. RNF39 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by RNF39, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RNF39 BINDING SITE, designated SEQ ID:5743, 
to the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13238] Another function of GAM83 is therefore inhibition of 

RNF39 (Accession NP_739575.1) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RNF39. 

[13239] SALPR (Accession NP_057652.1) is another GAM83 target 
gene, herein designated TARGET GENE. SALPR BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by SALPR, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of SALPR BIND- 
ING SITE, designated SEQ ID:1044, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[13240] Another function of GAM83 is therefore inhibition of 

SALPR (Accession NP_057652.1) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SALPR. 

[13241] Spinocerebellar ataxia 1 (olivopontocerebellar ataxia 1, 
autosomal dominant, ataxin 1) (SCA1, Accession 
NP.000323.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. SCA1 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by SCA1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SCA1 BINDING SITE, designated 
SEQ ID: 17933, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13242] Another function of GAM83 is therefore inhibition of 
Spinocerebellar ataxia 1 (olivopontocerebellar ataxia 1, 
autosomal dominant, ataxin 1) (SCA1, Accession 
NP_000323.1) . Accordingly, utilities of GAM83 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SCA1. 

[13243] Sodium channel, nonvoltage-gated 1 alpha (SCNN1A, Ac- 
cession NP_001029.1) is another GAM83 target gene, 
herein designated TARGET GENE. SCNN1A BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by SCNN1A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SCNN1A BIND- 
ING SITE, designated SEQ ID:16640, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[13244] Another function of GAM83 is therefore inhibition of 

Sodium channel, nonvoltage-gated 1 alpha (SCNN1A, Ac- 
cession NP_001029.1) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SCNN1A. 

[13245] Sema domain, immunoglobulin domain (ig), transmem- 
brane domain (tm) and short cytoplasmic domain, 
(semaphorin) 4c (SEMA4C, Accession NP_060259.2) is an- 
other GAM83 target gene, herein designated TARGET 
GENE. SEMA4C BINDING SITE is a target binding site found 



in the 5 X untranslated region of mRNA encoded by 
SEMA4C, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SEMA4C BINDING SITE, designated 
SEQ ID: 13 12 1, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13246] Another function of GAM83 is therefore inhibition of Sema 
domain, immunoglobulin domain (ig), transmembrane do- 
main (tm) and short cytoplasmic domain, (semaphorin) 4c 
(SEMA4C, Accession NP.060259.2) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEMA4C. 

[13247] Splicing factor, arginine/serine-rich 2, interacting protein 
(SFRS2IP, Accession NP_004710.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. SFRS2IP BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by SFRS2IP, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SFRS2IP 
BINDING SITE, designated SEQ ID:13515, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 



also designated SEQ ID:287. 

[13248] Another function of GAM83 is therefore inhibition of 

Splicing factor, arginine/serine-rich 2, interacting protein 
(SFRS2IP, Accession NP_004710.1), a gene which plays an 
essential role in pre- mRNA splicing. Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SFRS2IP. 

[13249] The function of SFRS2IP and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Sialyltransferase 6 (n-acetyllacosaminide al- 
pha 2,3-sialyltransferase) (SIAT6, Accession NP.006270.1) 
is another GAM83 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13250] Another function of GAM83 is therefore inhibition of Sia- 



lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP_006270.1) . 
Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 
[13251] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP.777627.1) is 
another GAM83 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13252] Another function of GAM83 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP_777627.1) . 
Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 



[13253] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777628.1) is 
another GAM83 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13254] Another function of GAM83 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP_777628.1) . 
Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

[13255] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777624.1) is 
another GAM83 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 



mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13256] Another function of GAM83 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP.777624.1) . 
Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

[13257] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP.777629.1) is 
another GAM83 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 



GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13258] Another function of GAM83 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP.777629.1) . 
Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

[13259] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777631.1) is 
another GAM83 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13260] Another function of GAM83 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP_777631.1) . 



Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 
[13261] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP.777623.1) is 
another GAM83 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13262] Another function of GAM83 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP_777623.1) . 
Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

[13263] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777626.1) is 



another GAM83 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13264] Another function of GAM83 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP.777626.1) . 
Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

[13265] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777630.1) is 
another GAM83 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13266] Another function of GAM83 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP_777630.1) . 
Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

[13267] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777632.1) is 
another GAM83 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 



[13268] Another function of GAM83 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP.777632.1) . 
Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SIAT6. 

[13269] Sialyltransferase 6 (n-acetyllacosaminide alpha 

2,3-sialyltransferase) (SIAT6, Accession NP_777625.1) is 
another GAM83 target gene, herein designated TARGET 
GENE. SIAT6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SIAT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SIAT6 BINDING SITE, 
designated SEQ ID:8130, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13270] Another function of GAM83 is therefore inhibition of Sia- 
lyltransferase 6 (n-acetyllacosaminide alpha 
2,3-sialyltransferase) (SIAT6, Accession NP_777625.1) . 
Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 



sociated with SIAT6. 

[13271] SLC30A7 (Accession NP_598003.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. SLC30A7 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SLC30A7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SLC30A7 BINDING SITE, designated SEQ ID:7436, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[13272] Another function of GAM83 is therefore inhibition of 

SLC30A7 (Accession NP_598003.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SLC30A7. 

[13273] Syntrophin, gamma 2 (SNTG2, Accession NP_061841.1) is 
another GAM83 target gene, herein designated TARGET 
GENE. SNTG2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SNTG2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SNTG2 BINDING 



SITE, designated SEQ ID:9285, to the nucleotide sequence 
of GAM83 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:287. 

[13274] Another function of GAM83 is therefore inhibition of Syn- 
trophin, gamma 2 (SNTG2, Accession NP_061841.1) . Ac- 
cordingly, utilities of GAM83 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SNTG2. 

[13275] sry (sex determining region y)-box 4 (SOX4, Accession 

NP_003098.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. SOX4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SOX4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SOX4 BINDING SITE, designated 
SEQ ID:9249, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13276] Another function of GAM83 is therefore inhibition of Sry 
(sex determining region y)-box 4 (SOX4, Accession 
NP_003098.1), a gene which binds with high affinity to 
the t- cell enhancer motif 5'- aacaaag- 3' motif. Accord- 
ingly, utilities of GAM83 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with SOX4. 

[13277] The function of SOX4 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Sry (sex determining region y)-box 7 (SOX7, 
Accession NP_113627.1) is another GAM83 target gene, 
herein designated TARGET GENE. SOX7 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by SOX7, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SOX7 BINDING SITE, 
designated SEQ ID:4922, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13278] Another function of GAM83 is therefore inhibition of Sry 
(sex determining region y)-box 7 (SOX7, Accession 
NP_113627.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SOX7. 

[13279] SPRR4 (Accession NP.775 103.1) is another GAM83 target 
gene, herein designated TARGET GENE. SPRR4 BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SPRR4, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SPRR4 BIND- 
ING SITE, designated SEQ ID:1276, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[13280] Another function of GAM83 is therefore inhibition of 

SPRR4 (Accession NP.775103.1) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SPRR4. 

[13281] signal recognition particle receptor ('docking protein') 

(SRPR, Accession NP_003 130.2) is another GAM83 target 
gene, herein designated TARGET GENE. SRPR BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by SRPR, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SRPR BINDING 
SITE, designated SEQ ID: 14130, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 



[13282] Another function of GAM83 is therefore inhibition of Sig- 
nal recognition particle receptor ('docking protein') (SRPR, 
Accession NP_003 130.2) .Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SRPR. 

[13283] Sjogren syndrome antigen al (52kda, ribonucleoprotein 
autoantigen ss-a/ro) (SSA1, Accession NP_003 132.2) is 
another GAM83 target gene, herein designated TARGET 
GENE. SSA1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SSA1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SSA1 BINDING SITE, designated SEQ ID: 18743, 
to the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13284] Another function of GAM83 is therefore inhibition of Sjo- 
gren syndrome antigen al (52kda, ribonucleoprotein au- 
toantigen ss-a/ro) (SSA1, Accession NP_003 132.2), a gene 
which is a Minor component of Ro/SSA ribonucleoprotein 
complexes, recognized by autoantibodies and therefore 
may be associated with Systemic lupus erythematosus and 
Sjogren syndrome. Accordingly, utilities of GAM83 include 



diagnosis, prevention and treatment of Systemic lupus 
erythematosus and Sjogren syndrome., and of other dis- 
eases and clinical conditions associated with SSA1. 

[13285] The function of SSA1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1. Signal transducer and activator of transcrip- 
tion 1, 91kda (STAT1, Accession NP.644671.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
STAT1 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by STAT1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of STAT1 BINDING SITE, designated 
SEQ ID: 15202, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13286] Another function of GAM83 is therefore inhibition of Sig- 
nal transducer and activator of transcription 1, 91kda 
(STAT1, Accession NP_644671.1), a gene which is involved 
in transcriptional regulation. Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with STAT1. 



[13287] The function of STAT1 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.STHM (Accession NP_006447.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
STHM BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by STHM, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
STHM BINDING SITE, designated SEQ ID:1189, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[13288] Another function of GAM83 is therefore inhibition of 

STHM (Accession NP_006447.1) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with STHM. 

[13289] Suppressor of ty 4 homolog 1 (s. cerevisiae) (SUPT4H1, 
Accession NP_003159.1) is another GAM83 target gene, 
herein designated TARGET GENE. SUPT4H1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by SUPT4H1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SUPT4H1 
BINDING SITE, designated SEQ ID:16861, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 

[13290] Another function of GAM83 is therefore inhibition of Sup- 
pressor of ty 4 homolog 1 (s. cerevisiae) (SUPT4H1, Ac- 
cession NP_003159.1) .Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SUPT4H1. 

[13291] Supervillin (SVIL, Accession NP_003165.1) is another 

GAM83 target gene, herein designated TARGET GENE. SVIL 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by SVIL, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SVIL BINDING SITE, designated SEQ 
ID:2228, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13292] Another function of GAM83 is therefore inhibition of Su- 
pervillin (SVIL, Accession NP_003165.1), a gene which 
binds actin, links filamentous actin with the plasma mem- 



brane; and contains putative nuclear localization signals. 
Accordingly, utilities of GAM83 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SVIL. 
[13293] The function of SVIL and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Supervillin (SVIL, Accession NP_068506.1) is 
another GAM83 target gene, herein designated TARGET 
GENE. SVIL BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SVIL, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SVIL BINDING SITE, desig- 
nated SEQ ID:2228, to the nucleotide sequence of GAM83 
RNA, herein designated GAM RNA, also designated SEQ 
ID:287. 

[13294] Another function of GAM83 is therefore inhibition of Su- 
pervillin (SVIL, Accession NP_068506.1), a gene which 
binds actin, links filamentous actin with the plasma mem- 
brane; and contains putative nuclear localization signals. 
Accordingly, utilities of GAM83 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with SVIL. 

[13295] The function of SVIL and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.TARSH (Accession NP_079077.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
TARSH BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by TARSH, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TARSH BINDING SITE, designated 
SEQ ID: 14655, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13296] Another function of GAM83 is therefore inhibition of 

TARSH (Accession NP_079077.1) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TARSH. 

[13297] Treacher collins-franceschetti syndrome 1 (TCOF1, Acces- 
sion NP_000347.1) is another GAM83 target gene, herein 
designated TARGET GENE. TCOF1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded byTCOFl, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TCOF1 BINDING SITE, designated 
SEQ ID: 12765, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13298] Another function of GAM83 is therefore inhibition of 

Treacher collins-franceschetti syndrome 1 (TCOF1, Acces- 
sion NP_000347.1) . Accordingly, utilities of GAM83 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TCOF1. 

[13299] TD-60 (Accession NP.061185.1) is another GAM83 target 
gene, herein designated TARGET GENE. TD-60 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by TD-60, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TD-60 BIND- 
ING SITE, designated SEQ ID:17170, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[13300] Another function of GAM83 is therefore inhibition of TD- 
60 (Accession NP_061185.1) . Accordingly, utilities of 



GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TD-60. 

[13301] Trinucleotide repeat containing 6 (TNRC6, Accession 

NP_065898.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. TNRC6 BINDING SITE is a target 
binding site found in the 3' untranslated region of multi- 
ple transcripts of mRNA encoded by TNRC6, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
TNRC6 BINDING SITE, designated SEQ ID:3142, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[13302] Another function of GAM83 is therefore inhibition of Trin- 
ucleotide repeat containing 6 (TNRC6, Accession 
NP_065898.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TNRC6. 

[13303] Trinucleotide repeat containing 6 (TNRC6, Accession 

NP_055309.1) is another GAM83 target gene, herein des- 
ignated TARGET GENE. TNRC6 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TNRC6, correspond- 



ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
TNRC6 BINDING SITE, designated SEQ ID:3142, to the nu- 
cleotide sequence of GAM83 RNA, herein designated GAM 
RNA, also designated SEQ ID:287. 

[13304] Another function of GAM83 is therefore inhibition of Trin- 
ucleotide repeat containing 6 (TNRC6, Accession 
NP_055309.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TNRC6. 

[13305] TP53I11 (Accession NP.006025.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. TP53I11 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
TP53I11, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TP53I11 BINDING SITE, designated 
SEQ ID: 10684, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13306] Another function of GAM83 is therefore inhibition of 

TP53I11 (Accession NP_006025.1) . Accordingly, utilities 



of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TP53I11. 
[13307] Tripartite motif-containing 37 (TRIM37, Accession 

NP_056109.1) is another GAM 8 3 target gene, herein des- 
ignated TARGET GENE. TRIM37 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded byTRIM37, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TRIM37 BINDING SITE, desig- 
nated SEQ ID: 19079, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13308] Another function of GAM83 is therefore inhibition of Tri- 
partite motif-containing 37 (TRIM37, Accession 
NP_056109.1) . Accordingly, utilities of GAM83 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM37. 

[13309] TRIP-Br2 (Accession NP_055570.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. TRIP-Br2 
BINDING SITE1 and TRIP-Br2 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by TRIP-Br2, corresponding to target binding sites 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TRIP-Br2 BINDING SITE1 and 
TRIP-Br2 BINDING SITE2, designated SEQ ID:1237 and SEQ 
ID: 18572 respectively, to the nucleotide sequence of 
GAM83 RNA, herein designated GAM RNA, also designated 
SEQID:287. 

[13310] Another function of GAM83 is therefore inhibition of TRIP- 
Br2 (Accession NP_055570.1) . Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRIP-Br2. 

[13311] TUBA3 (Accession NP.006000.2) is another GAM83 target 
gene, herein designated TARGET GENE. TUBA3 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by TUBA3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TUBA3 BIND- 
ING SITE, designated SEQ ID:7845, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[13312] Another function of GAM83 is therefore inhibition of 

TUBA3 (Accession NP_006000.2), a gene which is the ma- 



jor constituent of microtubules. Accordingly, utilities of 
GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TUBA3. 

[13313] The function of TUBA3 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.TWISTNB (Accession XP_166508.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
TWISTNB BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by TWISTNB, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TWISTNB BINDING SITE, designated SEQ 
ID:8569, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13314] Another function of GAM83 is therefore inhibition of 

TWISTNB (Accession XP.166508.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TWISTNB. 

[13315] Ubiquitin-conjugating enzyme e2 variant 1 (UBE2V1, Ac- 
cession NP_068823.1) is another GAM83 target gene, 
herein designated TARGET GENE. UBE2V1 BINDING SITE is 



a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by UBE2V1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of UBE2V1 BINDING SITE, designated SEQ ID:8971, to the 
nucleotide sequence of GAM83 RNA, herein designated 
GAM RNA, also designated SEQ ID:287. 

[13316] Another function of GAM83 is therefore inhibition of 

Ubiquitin-conjugating enzyme e2 variant 1 (UBE2V1, Ac- 
cession NP_068823.1), a gene which may play a role in 
signaling for DNA repair. Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with UBE2V1. 

[13317] The function of UBE2V1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1. Ubiquitin-conjugating enzyme e2 variant 1 
(UBE2V1, Accession NP_071887.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. UBE2V1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
UBE2V1, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of UBE2V1 BINDING SITE, designated 
SEQ ID:8971, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13318] Another function of GAM83 is therefore inhibition of 

Ubiquitin-conjugating enzyme e2 variant 1 (UBE2V1, Ac- 
cession NP_071887.1), a gene which may play a role in 
signaling for DNA repair. Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with UBE2V1. 

[13319] The function of UBE2V1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1. Ubiquitin-conjugating enzyme e2 variant 1 
(UBE2V1, Accession NP_003340.1) is another GAM83 tar- 
get gene, herein designated TARGET GENE. UBE2V1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
UBE2V1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of UBE2V1 BINDING SITE, designated 



SEQ ID:8971, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 

[13320] Another function of GAM83 is therefore inhibition of 

Ubiquitin-conjugating enzyme e2 variant 1 (UBE2V1, Ac- 
cession NP_003340.1), a gene which may play a role in 
signaling for DNA repair. Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with UBE2V1. 

[13321] The function of UBE2V1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Ubinuclein 1 (UBN1, Accession NP.058632.1) 
is another GAM83 target gene, herein designated TARGET 
GENE. UBN1 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by UBN1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of UBN1 BINDING SITE, designated SEQ ID:17578, 
to the nucleotide sequence of GAM83 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:287. 

[13322] Another function of GAM83 is therefore inhibition of 

Ubinuclein 1 (UBN1, Accession NP_058632.1) . Accord- 



ingly, utilities of GAM83 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with UBN1. 

[13323] WBP3 (Accession NP.783863.2) is another GAM83 target 
gene, herein designated TARGET GENE. WBP3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by WBP3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of WBP3 BIND- 
ING SITE, designated SEQ ID:1501, to the nucleotide se- 
quence of GAM83 RNA, herein designated GAM RNA, also 
designated SEQ ID:287. 

[13324] Another function of GAM83 is therefore inhibition of WBP3 
(Accession NP_783863.2) . Accordingly, utilities of GAM83 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with WBP3. 

[13325] Tyrosine 3-monooxygenase/tryptophan 

5-monooxygenase activation protein, gamma polypeptide 
(YWHAG, Accession NP_036611.2) is another GAM83 tar- 
get gene, herein designated TARGET GENE. YWHAG BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by YWHAG, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of YWHAG 
BINDING SITE, designated SEQ ID:15404, to the nucleotide 
sequence of GAM83 RNA, herein designated GAM RNA, 
also designated SEQ ID:287. 
[13326] Another function of GAM83 is therefore inhibition of Ty- 
rosine 3-monooxygenase/tryptophan 5-monooxygenase 
activation protein, gamma polypeptide (YWHAG, Accession 
NP_036611.2), a gene which mediates mitogenic signals 
of PDGF in vascular smooth muscle cells. Accordingly, 
utilities of GAM83 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with YWHAG. 

[13327] The function of YWHAG and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1.ZFYVE26 (Accession XP_03 1077.1) is another 
GAM83 target gene, herein designated TARGET GENE. 
ZFYVE26 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by ZFYVE26, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of ZFYVE26 BINDING SITE, designated SEQ 
ID:7546, to the nucleotide sequence of GAM83 RNA, 
herein designated GAM RNA, also designated SEQ ID:287. 
[13328] Another function of GAM83 is therefore inhibition of 

ZFYVE26 (Accession XP.031077.1) . Accordingly, utilities 
of GAM83 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZFYVE26. 

[13329] 

[13330] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 84 
(GAM84), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[13331] GAM84 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM84 was detected is described hereinabove 
with reference to Figs. 8-15. 

[13332] GAM84 gene, herein designated GAM GENE, and GAM84 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[13333] GAM84 gene encodes a GAM84 precursor RNA, herein 



designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM84 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM84 precursor RNA is designated SEQ ID:98, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[13334] GAM84 precursor RNA folds onto itself, forming GAM84 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[13335] GAM84 precursor RNA folds onto itself, forming GAM84 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[13336] Nucleotide sequence of GAM84 precursor RNA, desig- 
nated SEQ-ID: 98, and a schematic representation of a 
predicted secondary folding of GAM84 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[13337] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM84 folded precursor RNA into GAM84 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM84 RNA is designated SEQ 
ID:204, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[13338] GAM84 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM84 target 
RNA, herein designated GAM TARGET RNA. GAM84 target 
RNA comprises three regions, as is typical of mRNA of a 



protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[13339] GAM84 RNA, herein designated GAM RNA, binds comple- 
mentary to one or more target binding sites located in 
untranslated regions of GAM84 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM84 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM84 RNA may have a different number of target 
binding sites in untranslated regions of a GAM84 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[13340] The complementary binding of GAM84 RNA, herein desig- 



nated GAM RNA, to target binding sites on GAM84 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM84 target RNA into GAM84 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[13341] | t j S appreciated that GAM84 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM84 target genes. The mRNA of each one of this plu- 
rality of GAM84 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM84 RNA, 
herein designated GAM RNA, and which when bound by 
GAM84 RNA causes inhibition of translation of respective 
one or more GAM84 target proteins. 

[13342] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM84 gene, herein designated GAM GENE, on one or 
more GAM84 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 



ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[13343] ^ is appreciated that specific functions and accordingly 
utilities of GAM84 correlate with, and may be deduced 
from, the identity of the target genes which GAM84 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[13344] 
[13345] 

[13346] APPD (Accession ) is a GAM84 target gene, herein desig- 
nated TARGET GENE. APPD BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by APPD, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of APPD BINDING SITE, designated 



SEQ ID: 10016, to the nucleotide sequence of GAM84 RNA, 
herein designated GAM RNA, also designated SEQ ID:204. 

[13347] a function of GAM84 is therefore inhibition of APPD 

(Accession ) . Accordingly, utilities of GAM84 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with APPD. 

[13348] Digeorge syndrome critical region gene 2 (DGCR2, Acces- 
sion NM_005 137.1) is another GAM84 target gene, herein 
designated TARGET GENE. DGCR2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DGCR2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DGCR2 BINDING SITE, designated 
SEQ ID:6302, to the nucleotide sequence of GAM84 RNA, 
herein designated GAM RNA, also designated SEQ ID:204. 

[13349] Another function of GAM84 is therefore inhibition of Di- 
george syndrome critical region gene 2 (DGCR2, Acces- 
sion NM_005 137.1), a gene which is putative adhesion re- 
ceptor and intervenes in cell- cell or cell- matrix interac- 
tions and therefore may be associated with Digeorge syn- 
drome . Accordingly, utilities of GAM84 include diagnosis, 
prevention and treatment of Digeorge syndrome ., and of 



other diseases and clinical conditions associated with 
DGCR2. 

[13350] The function of DGCR2 has been established by previous 
studies. Demczuk et al. (1995) cloned 1 breakpoint in a 
balanced t(2;22)(ql4.1;qll.l) translocation found in a 
daughter and her mother with DiGeorge syndrome/ 
velocardiofacial syndrome phenotypes (see OMIM Ref. No. 
188400; Augusseau et al., 1986). They reported the isola- 
tion of a gene encoding a potential adhesion receptor 
protein. The gene did not encompass the breakpoint, but 
its 3- prime end mapped only 10 kb telomeric to the bal- 
anced translocation. They proposed to designate this gene 
as DGCR2; the TUPLE1 (OMIM Ref. No. 600237) gene iso- 
lated from the same region would then be DGCR1. Analy- 
sis of the DGCR2 sequence led Demczuk et al. (1995) to 
propose a mechanism by which the protein could be etio- 
logic in CATCH 2 2 (see OMIM Ref. No. 188400). The 
cephalic neural crest cells have been shown to contribute 
to the aorticopulmonary septation and to the morphogen- 
esis of the thymus and parathyroids. Therefore, DiGeorge 
syndrome has been classified as a neurocristopathy. Al- 
tered levels of adhesion receptors due to haploinsuffi- 
ciency for the DGCR2 protein might interfere with migra- 



tion of neural crest cells. ADU were the initials of a patient 
with DiGeorge syndrome (OMIM Ref. No. 188400) in whom 
was found a balanced translocation with a breakpoint 
within 22qll, the shortest region of deletion overlap for 
this disorder. Wadey et al. (1995) isolated a PI clone that 
spanned this breakpoint (also called the ADU breakpoint) 
and used it to isolate a cDNA encoding a transmembrane 
protein expressed in a wide variety of tissues. This gene, 
called IDD (integral membrane protein, deleted in DGS), 
was not disrupted by the translocation but mapped within 
10 kb of the breakpoint. Mutation analysis in 5 cases of 
DiGeorge syndrome with no previously identified chromo- 
some 22 deletion yielded negative results, but a possible 
protein polymorphism was discovered. No deletions or re- 
arrangements were detected in these patients following 
analysis with markers closely flanking the breakpoint, 
data that emphasized the large (over 1 Mb) interstitial 
deletions that are the rule in DGS. Wadey et al. (1995) 
speculated that, although the mutation analysis was nega- 
tive, the proximity of IDD to the balanced translocation 
breakpoint and its position within the shortest region of 
deletion overlap indicated that the gene may have a role, 
along with other genes, in the CATCH22 haploinsuffi- 



ciency syndromes. The sequences of the genes cloned by 
Demczuk et al. (1995) and Wadey et al. (1995) are identi- 
cal. 

[13351] 

[13352] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[13353] Augusseau, S.;Jouk, S.;Jalbert, P.; Prieur, M. : DiGeorge 

syndrome and 22qll rearrangements. (Letter) Hum. 

Genet. 74: 206 only, 1986. ; and 
[13354] Demczuk, S.; Aledo, R.; Zucman, J.; Delattre, O.; Desmaze, 

C.; Dauphinot, L; Jalbert, P.; Rouleau, G. A.; Thomas, G.; 

Aurias, A. : Cloning of a balanced translocation breakpoint 

in the. 

[13355] Further studies establishing the function and utilities of 
DGCR2 are found in John Hopkins OMIM database record 
ID 600594, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Fc fragment of 
igg, low affinity iib, receptor for (cd32) (FCGR2B, Acces- 
sion NM_004001.2) is another GAM84 target gene, herein 
designated TARGET GENE. FCGR2B BINDING SITE1 and 
FCGR2B BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by FCGR2B, corre- 



sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FCGR2B BINDING SITE1 and FCGR2B BINDING SITE2, des- 
ignated SEQ ID:19509 and SEQ ID:7555 respectively, to 
the nucleotide sequence of GAM84 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:204. 

[13356] Another function of GAM84 is therefore inhibition of Fc 
fragment of igg, low affinity iib, receptor for (cd32) 
(FCGR2B, Accession NM_004001.2) . Accordingly, utilities 
of GAM84 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FCGR2B. 

[13357] FLJ11117 (Accession NM.018329.1) is another GAM84 
target gene, herein designated TARGET GENE. FLJ11117 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11117, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11117 BINDING SITE, designated SEQ ID:6333, to the 
nucleotide sequence of GAM84 RNA, herein designated 
GAM RNA, also designated SEQ ID:204. 

[13358] Another function of GAM84 is therefore inhibition of 



FLJ11117 (Accession NM_018329.1) . Accordingly, utilities 
of GAM84 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11117. 

[13359] FLJ20276 (Accession NM.017738.1) is another GAM84 
target gene, herein designated TARGET GENE. FLJ20276 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ20276, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20276 BINDING SITE, designated SEQ ID:11122, to the 
nucleotide sequence of GAM84 RNA, herein designated 
GAM RNA, also designated SEQ ID:204. 

[13360] Another function of GAM84 is therefore inhibition of 

FLJ20276 (Accession NM_017738.1) . Accordingly, utilities 
of GAM84 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20276. 

[13361] FLJ30655 (Accession NM.144643.1) is another GAM84 
target gene, herein designated TARGET GENE. FLJ30655 
BINDING SITE1 and FLJ30655 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ30655, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ30655 BINDING SITE1 and 
FLJ30655 BINDING SITE2, designated SEQ ID:6164 and 
SEQ ID:6278 respectively, to the nucleotide sequence of 
GAM84 RNA, herein designated GAM RNA, also designated 
SEQID:204. 

[13362] Another function of GAM84 is therefore inhibition of 

FLJ30655 (Accession NM.144643.1) . Accordingly, utilities 
of GAM84 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30655. 

[13363] HTRA3 (Accession NM_053044.2) is another GAM84 target 
gene, herein designated TARGET GENE. HTRA3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by HTRA3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HTRA3 BIND- 
ING SITE, designated SEQ ID:1600, to the nucleotide se- 
quence of GAM84 RNA, herein designated GAM RNA, also 
designated SEQ ID:204. 

[13364] Another function of GAM84 is therefore inhibition of 

HTRA3 (Accession NM_053044.2) . Accordingly, utilities of 
GAM84 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with HTRA3. 

[13365] KIAA0982 (Accession NM_014023.1) is another GAM84 
target gene, herein designated TARGET GENE. KIAA0982 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0982, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0982 BINDING SITE, designated SEQ ID:6334, to the 
nucleotide sequence of GAM84 RNA, herein designated 
GAM RNA, also designated SEQ ID:204. 

[13366] Another function of GAM84 is therefore inhibition of 

KIAA0982 (Accession NM_014023.1) . Accordingly, utili- 
ties of GAM84 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0982. 

[13367] LOC127294 (Accession ) is another GAM84 target gene, 
herein designated TARGET GENE. LOC127294 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC127294, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC127294 BINDING SITE, designated SEQ ID:19840, to 
the nucleotide sequence of GAM84 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:204. 

[13368] Another function of GAM84 is therefore inhibition of 

LOC127294 (Accession ) . Accordingly, utilities of GAM84 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC127294. 

[13369] LOC133728 (Accession XM_068500.1) is another GAM84 
target gene, herein designated TARGET GENE. LOC133728 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC133728, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC133728 BINDING SITE, designated SEQ ID:8467, to 
the nucleotide sequence of GAM84 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:204. 

[13370] Another function of GAM84 is therefore inhibition of 

LOC133728 (Accession XM_068500.1) . Accordingly, utili- 
ties of GAM84 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC133728. 

[13371] LOC148918 (Accession XM_086361.5) is another GAM84 



target gene, herein designated TARGET GENE. LOC148918 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148918, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148918 BINDING SITE, designated SEQ ID:10115, to 
the nucleotide sequence of GAM84 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:204. 
[13372] Another function of GAM84 is therefore inhibition of 

LOC148918 (Accession XM.086361.5) . Accordingly, utili- 
ties of GAM84 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148918. 

[13373] LOC151124 (Accession XM_098006.2) is another GAM84 
target gene, herein designated TARGET GENE. LOC151124 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC151124, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151124 BINDING SITE, designated SEQ ID:2757, to 
the nucleotide sequence of GAM84 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:204. 
[13374] Another function of GAM84 is therefore inhibition of 

LOC151124 (Accession XM_098006.2) . Accordingly, utili- 
ties of GAM84 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151124. 

[13375] Olfactory receptor, family 2, subfamily c, member 3 

(OR2C3, Accession XM.060575.2) is another GAM84 tar- 
get gene, herein designated TARGET GENE. OR2C3 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by OR2C3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of OR2C3 
BINDING SITE, designated SEQ ID:15199, to the nucleotide 
sequence of GAM84 RNA, herein designated GAM RNA, 
also designated SEQ ID:204. 

[13376] Another function of GAM84 is therefore inhibition of Ol- 
factory receptor, family 2, subfamily c, member 3 (OR2C3, 
Accession XM.060575.2) . Accordingly, utilities of GAM84 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with OR2C3. 

[13377] 3-oxoacid coa transferase 2 (OXCT2, Accession 



NM_022120.1) is another GAM84 target gene, herein des- 
ignated TARGET GENE. OXCT2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by OXCT2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of OXCT2 BINDING SITE, designated 
SEQ ID:5349, to the nucleotide sequence of GAM84 RNA, 
herein designated GAM RNA, also designated SEQ ID:204. 

[13378] Another function of GAM84 is therefore inhibition of 
3-oxoacid coa transferase 2 (OXCT2, Accession 
NM.022120.1) . Accordingly, utilities of GAM84 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OXCT2. 

[13379] Ribosomal protein I13a (RPL13A, Accession 

NM_012423.2) is another GAM84 target gene, herein des- 
ignated TARGET GENE. RPL13A BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RPL13A, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of RPL13A BINDING SITE, desig- 
nated SEQ ID:3006, to the nucleotide sequence of GAM84 



RNA, herein designated GAM RNA, also designated SEQ 
ID:204. 

[13380] Another function of GAM84 is therefore inhibition of Ri- 
bosomal protein I13a (RPL13A, Accession NM.012423.2) . 
Accordingly, utilities of GAM84 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RPL13A. 

[13381] Thioredoxin 2 (TXN2, Accession NM.012473.3) is another 
GAM84 target gene, herein designated TARGET GENE. 
TXN2 BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by TXN2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TXN2 BINDING SITE, designated SEQ ID:12500, to the nu- 
cleotide sequence of GAM84 RNA, herein designated GAM 
RNA, also designated SEQ ID:204. 

[13382] Another function of GAM84 is therefore inhibition of 

Thioredoxin 2 (TXN2, Accession NM.012473.3) . Accord- 
ingly, utilities of GAM84 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
withTXN2. 

[13383] 



[13384] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 85 
(GAM85), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[13385] GAM85 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM85 was detected is described hereinabove 
with reference to Figs. 8-15. 

[13386] GAM85 gene, herein designated GAM GENE, and GAM85 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[13387] GAM85 gene encodes a GAM85 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM85 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM85 precursor RNA is designated SEQ ID: 182, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[13388] GAM85 precursor RNA folds onto itself, forming GAM85 
folded precursor RNA, herein designated GAM FOLDED 



PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[13389] GAM85 precursor RNA folds onto itself, forming GAM85 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[13390] Nucleotide sequence of GAM85 precursor RNA, desig- 
nated SEQ-ID: 182, and a schematic representation of a 
predicted secondary folding of CAM85 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[13391] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 8 5 folded precursor RNA into GAM 8 5 RNA, herein 



designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM85 RNA is designated SEQ 
ID:227, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[13392] GAM85 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM85 target 
RNA, herein designated GAM TARGET RNA. GAM85 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[13393] GAM85 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM85 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM85 
RNA is an accurate or a partial inversed-reversed se- 



quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM85 RNA may have a different number of target 
binding sites in untranslated regions of a GAM 8 5 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[13394] The complementary binding of GAM85 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM85 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM85 target RNA into GAM85 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[13395] it is appreciated that GAM85 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM85 target genes. The mRNA of each one of this plu- 



rality of GAM85 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM85 RNA, 
herein designated GAM RNA, and which when bound by 
GAM85 RNA causes inhibition of translation of respective 
one or more GAM85 target proteins. 

[13396] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM85 gene, herein designated GAM GENE, on one or 
more GAM85 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[13397] it j S appreciated that specific functions and accordingly 



utilities of GAM85 correlate with, and may be deduced 
from, the identity of the target genes which GAM85 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[13398] 
[13399] 

[13400] DKFZP434B044 (Accession NM_03 1476.1) is a GAM 8 5 tar- 
get gene, herein designated TARGET GENE. DK- 
FZP434B044 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by DK- 
FZP434B044, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434B044 BINDING SITE, des- 
ignated SEQ ID:7457, to the nucleotide sequence of 
GAM85 RNA, herein designated GAM RNA, also designated 
SEQID:227. 

[13401] a function of GAM 8 5 is therefore inhibition of DK- 

FZP434B044 (Accession NM_03 1476.1) . Accordingly, util- 
ities of GAM85 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434B044. 



[13402] Protocadherin gamma subfamily a, 6 (PCDHGA6, Acces- 
sion NM_018919.2) is another GAM85 target gene, herein 
designated TARGET GENE. PCDHGA6 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by PCDHGA6, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PCDHGA6 BIND- 
ING SITE, designated SEQ ID:13203, to the nucleotide se- 
quence of GAM85 RNA, herein designated GAM RNA, also 
designated SEQ ID:227. 

[13403] Another function of GAM85 is therefore inhibition of Pro- 
tocadherin gamma subfamily a, 6 (PCDHGA6, Accession 
NM.018919.2) . Accordingly, utilities of GAM85 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCDHGA6. 

[13404] Protein serine kinase hi (PSKH1, Accession NM_006742.1) 
is another GAM85 target gene, herein designated TARGET 
GENE. PSKH1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by PSKH1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of PSKH1 BINDING SITE, designated SEQ ID:9017, 
to the nucleotide sequence of GAM85 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:227. 
[13405] Another function of GAM85 is therefore inhibition of Pro- 
tein serine kinase hi (PSKH1, Accession NM_006742.1) . 
Accordingly, utilities of GAM85 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PSKH1. 

[13406] 

[13407] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 86 
(GAM86), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[13408] GAM86 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM86 was detected is described hereinabove 
with reference to Figs. 8-15. 

[13409] GAM86 gene, herein designated GAM GENE, and GAM86 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[13410] GAM86 gene encodes a GAM86 precursor RNA, herein 



designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM86 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM86 precursor RNA is designated SEQ ID:56, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

H3 411 ] GAM86 precursor RNA folds onto itself, forming GAM86 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[13412] GAM86 precursor RNA folds onto itself, forming GAM86 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[13413] Nucleotide sequence of GAM86 precursor RNA, desig- 
nated SEQ-ID: 56, and a schematic representation of a 
predicted secondary folding of GAM86 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[13414] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM86 folded precursor RNA into GAM86 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM86 RNA is designated SEQ 
ID:382, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[13415] GAM86 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM86 target 
RNA, herein designated GAM TARGET RNA. GAM86 target 
RNA comprises three regions, as is typical of mRNA of a 



protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

t 1 3 41 6] GAM86 RNA, herein designated GAM RNA, binds comple- 
mentary to one or more target binding sites located in 
untranslated regions of GAM86 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM86 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM86 RNA may have a different number of target 
binding sites in untranslated regions of a GAM86 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[13417] The complementary binding of GAM86 RNA, herein desig- 



nated GAM RNA, to target binding sites on GAM86 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM86 target RNA into GAM86 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[13418] it is appreciated that GAM86 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM86 target genes. The mRNA of each one of this plu- 
rality of GAM86 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM86 RNA, 
herein designated GAM RNA, and which when bound by 
GAM86 RNA causes inhibition of translation of respective 
one or more GAM86 target proteins. 

[13419] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM86 gene, herein designated GAM GENE, on one or 
more GAM86 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 



ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[13420] it is appreciated that specific functions and accordingly 
utilities of GAM86 correlate with, and may be deduced 
from, the identity of the target genes which GAM86 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[13421] 
[13422] 

[13423] FLJ20340 (Accession ) is a GAM86 target gene, herein 

designated TARGET GENE. FLJ20340 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by FLJ20340, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FLJ20340 BIND- 



ING SITE, designated SEQ ID:15070, to the nucleotide se- 
quence of GAM86 RNA, herein designated GAM RNA, also 
designated SEQ ID:382. 
[13424] A function of GAM86 is therefore inhibition of FLJ20340 
(Accession ) . Accordingly, utilities of GAM86 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with FLJ20340. 

[13425] 

[13426] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 87 
(GAM87), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[13427] GAM87 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM87 was detected is described hereinabove 
with reference to Figs. 8-15. 

[13428] GAM87 gene, herein designated GAM GENE, and GAM87 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[13429] GAM87 gene encodes a GAM 8 7 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 



genes, and unlike most ordinary genes, GAM87 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM87 precursor RNA is designated SEQ ID: 120, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[13430] GAM87 precursor RNA folds onto itself, forming GAM87 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[13431] GAM87 precursor RNA folds onto itself, forming GAM87 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 



cleotide sequence of the second half thereof. 

[13432] Nucleotide sequence of GAM87 precursor RNA, desig- 
nated SEQ-ID: 120, and a schematic representation of a 
predicted secondary folding of GAM87 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[13433] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 8 7 folded precursor RNA into GAM87 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM87 RNA is designated SEQ 
ID:366, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[13434] GAM87 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM87 target 
RNA, herein designated GAM TARGET RNA. GAM87 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 



coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[13435] GAM87 RNA, herein designated GAM RNA, binds comple- 
mentarity to one or more target binding sites located in 
untranslated regions of GAM87 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM87 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM87 RNA may have a different number of target 
binding sites in untranslated regions of a GAM87 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the S^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[13436] The complementary binding of GAM87 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM87 target 



RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM87 target RNA into GAM87 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[13437] | t j S appreciated that GAM87 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM87 target genes. The mRNA of each one of this plu- 
rality of GAM87 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM87 RNA, 
herein designated GAM RNA, and which when bound by 
GAM87 RNA causes inhibition of translation of respective 
one or more GAM87 target proteins. 

[13438] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM87 gene, herein designated GAM GENE, on one or 
more GAM87 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 



known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[13439] it is appreciated that specific functions and accordingly 
utilities of GAM87 correlate with, and may be deduced 
from, the identity of the target genes which GAM87 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[13440] 
[13441] 

[13442] Adam-like, decysin 1 (ADAM D EC 1, Accession 

NM.014479.2) is a GAM87 target gene, herein designated 
TARGET GENE. ADAMDEC1 BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by ADAM D EC 1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ADAM DEC 1 BINDING SITE, 



designated SEQ ID:3369, to the nucleotide sequence of 
GAM87 RNA, herein designated GAM RNA, also designated 
SEQID:366. 

[13443] A function of GAM87 is therefore inhibition of Adam-like, 
decysin 1 (ADAM D EC 1, Accession NM.014479.2) . Ac- 
cordingly, utilities of GAM87 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ADAM DEC 1. 

[13444] KIAA0663 (Accession NM.014827.1) is another GAM87 
target gene, herein designated TARGET GENE. KIAA0663 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0663, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0663 BINDING SITE, designated SEQ ID:2132, to the 
nucleotide sequence of GAM87 RNA, herein designated 
GAM RNA, also designated SEQ ID:366. 

[13445] Another function of GAM87 is therefore inhibition of 

KIAA0663 (Accession NM_014827.1) . Accordingly, utili- 
ties of GAM87 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0663. 



[13446] KIAA1571 (Accession XM_027744.1) is another GAM 8 7 
target gene, herein designated TARGET GENE. KIAA1571 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1571, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1571 BINDING SITE, designated SEQ ID:15798, to the 
nucleotide sequence of GAM87 RNA, herein designated 
GAM RNA, also designated SEQ ID:366. 

[13447] Another function of GAM87 is therefore inhibition of 

KIAA1571 (Accession XM.027744.1) . Accordingly, utili- 
ties of GAM87 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1571. 

[13448] KIAA1677 (Accession XM_040383.5) is another GAM 8 7 
target gene, herein designated TARGET GENE. KIAA1677 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1677, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1677 BINDING SITE, designated SEQ ID:10201, to the 



nucleotide sequence of GAM87 RNA, herein designated 
GAM RNA, also designated SEQ ID:366. 
[13449] Another function of GAM87 is therefore inhibition of 

KIAA1677 (Accession XM.040383.5) . Accordingly, utili- 
ties of GAM87 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1677. 

[13450] LOC91050 (Accession ) is another GAM87 target gene, 

herein designated TARGET GENE. LOC91050 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC91050, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC91050 
BINDING SITE, designated SEQ ID:7289, to the nucleotide 
sequence of GAM87 RNA, herein designated GAM RNA, 
also designated SEQ ID:366. 

[13451] Another function of GAM87 is therefore inhibition of 

LOC91050 (Accession ) . Accordingly, utilities of GAM87 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC91050. 

[13452] platelet derived growth factor c (PDGFC, Accession 

NM_016205.1) is another GAM87 target gene, herein des- 



ignated TARGET GENE. PDGFC BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by PDGFC, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PDGFC BINDING SITE, designated 
SEQ ID:2292, to the nucleotide sequence of GAM 8 7 RNA, 
herein designated GAM RNA, also designated SEQ ID:366. 
[13453] Another function of GAM87 is therefore inhibition of 
Platelet derived growth factor c (PDGFC, Accession 
NM_016205.1) . Accordingly, utilities of GAM87 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PDGFC. 

[13454] 

[13455] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 88 
(GAM88), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[13456] GAM88 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM88 was detected is described hereinabove 



with reference to Figs. 8-15. 

[13457] GAM88 gene, herein designated GAM GENE, and GAM88 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[13458] GAM88 gene encodes a GAM88 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM88 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM88 precursor RNA is designated SEQ ID: 178, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 178 is located at 
position 26570785 relative to chromosome 13. 

[13459] GAM88 precursor RNA folds onto itself, forming GAM88 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[13460] GAM88 precursor RNA folds onto itself, forming GAM88 



folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[13461] Nucleotide sequence of GAM88 precursor RNA, desig- 
nated SEQ-ID: 178, and a schematic representation of a 
predicted secondary folding of GAM88 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[13462] An enzyme complex designated DICER COMPLEX, ^dices^ 
the GAM88 folded precursor RNA into GAM88 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: B) 
nucleotide sequence of GAM88 RNA is designated SEQ 
ID:310, and is provided hereinbelow with references to the 



sequence listing part and Table 3, hereby incorporated by 
reference. 

[13463] GAM88 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM88 target 
RNA, herein designated GAM TARGET RNA. GAM88 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[13464] GAM88 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM88 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM88 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM88 RNA may have a different number of target 
binding sites in untranslated regions of a GAM88 target 



RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[13465] The complementary binding of GAM88 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM88 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM88 target RNA into GAM88 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[13466] it is appreciated that GAM88 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM88 target genes. The mRNA of each one of this plu- 
rality of GAM88 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM88 RNA, 
herein designated GAM RNA, and which when bound by 
GAM88 RNA causes inhibition of translation of respective 
one or more GAM88 target proteins. 

[13467] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 



specific reference to translational inhibition exerted by 
GAM88 gene, herein designated GAM GENE, on one or 
more GAM88 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[13468] it is appreciated that specific functions and accordingly 
utilities of GAM88 correlate with, and may be deduced 
from, the identity of the target genes which GAM88 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[13469] 
[13470] 

[13471] aipi (Accession NP.036433.2) is a GAM88 target gene, 



herein designated TARGET GENE. AIP1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by AIP1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of AIP1 BINDING SITE, desig- 
nated SEQ ID: 19267, to the nucleotide sequence of 
GAM88 RNA, herein designated GAM RNA, also designated 
SEQID:310. 

[13472] a function of GAM88 is therefore inhibition of AIP1 

(Accession NP.036433.2) . Accordingly, utilities of GAM88 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with AIP1. 

[13473] Bcl2-like 12 (proline rich) (BCL2L12, Accession 

NP_443074.2) is another GAM88 target gene, herein des- 
ignated TARGET GENE. BCL2L12 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by BCL2L12, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BCL2L12 BINDING SITE, designated SEQ ID:2744, to the 
nucleotide sequence of GAM88 RNA, herein designated 



GAM RNA, also designated SEQ ID:310. 

[13474] Another function of GAM88 is therefore inhibition of 
Bcl2-like 12 (proline rich) (BCL2L12, Accession 
NP.443074.2) . Accordingly, utilities of GAM88 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BCL2L12. 

[13475] Bcl2-like 12 (proline rich) (BCL2L12, Accession 

NP_619580.1) is another GAM88 target gene, herein des- 
ignated TARGET GENE. BCL2L12 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by BCL2L12, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BCL2L12 BINDING SITE, designated SEQ ID:2744, to the 
nucleotide sequence of GAM88 RNA, herein designated 
GAM RNA, also designated SEQ ID:310. 

[13476] Another function of GAM88 is therefore inhibition of 
Bcl2-like 12 (proline rich) (BCL2L12, Accession 
NP_619580.1) . Accordingly, utilities of GAM88 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BCL2L12. 

[13477] chromosome 18 open reading frame 1 (C18orfl, Acces- 



sion NP_004329.1) is another GAM88 target gene, herein 
designated TARGET GENE. C18orfl BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by C18orfl, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C18orfl BIND- 
ING SITE, designated SEQ ID:1225, to the nucleotide se- 
quence of GAM88 RNA, herein designated GAM RNA, also 
designated SEQ ID:310. 
[13478] Another function of GAM88 is therefore inhibition of 

Chromosome 18 open reading frame 1 (C18orfl, Acces- 
sion NP.004329.1), a gene which displays selective ex- 
pression, regulated spatially and temporally. Accordingly, 
utilities of GAM88 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with C18orfl. 

[13479] The function of C18orfl has been established by previous 
studies. By cDNA selection, Yoshikawa et al. (1997) iso- 
lated several brain- derived transcripts on chromosome 
18, including C180RF1, which maps to 18pll.2. 
Yoshikawa et al. (1998) further characterized C180RF1 
and identified 2 major classes of transcripts distinguished 



by their unique upstream regions, with the beta variants 
representing N- terminal- truncated versions of the alpha 
isoforms. The alpha- specific exons 1 to 3 are missing in 
beta; instead, the downstream sequence of intron C is 
present in the mature mRNA (exon 4a), which combines 
with exon 4b to create the upstream exon for beta. The 
differential splicing of exon 5 leads to the expression of 2 
alpha and 2 beta subclasses. Alpha- 1 and beta- 1 share 
identical sequences with alpha- 2 and beta- 2, respec- 
tively, except for the loss of exon 5 in alpha- 2 and beta- 
2. The differences between the alpha and the beta classes 
of transcripts predict 2 potentially distinct promoters for 
the C180RF1 gene. Yoshikawa et al. (1998) also presented 
evidence of RNA editing in the 5- prime untranslated re- 
gion of the beta- 2 variant. Yoshikawa et al. (1998) 
demonstrated that the C180RF1 transcripts display selec- 
tive expression, regulated spatially and temporally. The 
cortical and subcortical structures of brain appear to ex- 
press high levels of alpha, in both fetal and adult stages. 
The major 9- kb transcript of C180RF1, detectable in 
early development in kidney, liver, and lung, is indis- 
cernible in these tissues in the adult. The expression pro- 
file displayed by beta is more complex. Northern blots 



generated from adult tissues are devoid of hybridization 
signals with beta but fetal tissues exhibit a 4- kb tran- 
script. In contrast, all subcortical areas of adult brain 
show relatively intense signals at 6.8 kb, implying a dif- 
ferent mechanism of transcript processing in adult brain 
structures. Northern blot analysis also detected several 
minor bands in the alpha and beta isoforms. 

[13480] 

[13481] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13482] Yoshikawa, T.; Sanders, A. R.; Esterling, L E.; Detera- 

Wadleigh, S. D. : Multiple transcriptional variants and RNA 
editing in C18orfl, a novel gene with LDLRA and trans- 
membrane domains on 18pll.2. Genomics 47: 246- 257, 
1998. ; and 

[13483] Yoshikawa, T.; Sanders, A. R.; Esterling, L. E.; Overharser, 
J.; Games, J. A.; Lennon, G.; Grewal, R.; Detera- Wadleigh, 
S. D. : Isolation of chromosome 18- specific brain tran- 
scripts as. 

[13484] Further studies establishing the function and utilities of 
C18orfl are found in John Hopkins OMIM database record 
ID 606571, and in cited publications listed in Table 5, 



which are hereby incorporated by reference. Calcium chan- 
nel, voltage-dependent, I type, alpha Is subunit 
(CACNA1S, Accession NP_000060.1) is another GAM88 
target gene, herein designated TARGET GENE. CACNA1S 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by CACNA1S, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CACNA1S BINDING SITE, designated SEQ ID:476, to the 
nucleotide sequence of GAM88 RNA, herein designated 
GAM RNA, also designated SEQ ID:310. 

[13485] Another function of GAM88 is therefore inhibition of Cal- 
cium channel, voltage-dependent, I type, alpha Is subunit 
(CACNA1S, Accession NP_000060.1) . Accordingly, utilities 
of GAM88 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CACNA1S. 

[13486] D15Wsu75e (Accession XP.039495.1) is another GAM88 
target gene, herein designated TARGET GENE. D15Wsu75e 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by D15Wsu75e, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of D15Wsu75e BINDING SITE, designated SEQ ID:15739, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 
[13487] Another function of GAM88 is therefore inhibition of 

D15Wsu75e (Accession XP_039495.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
D15Wsu75e. 

[13488] DKFZP434P211 (Accession NP_055364.1) is another 

GAM88 target gene, herein designated TARGET GENE. DK- 
FZP434P211 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by DK- 
FZP434P211, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434P211 BINDING SITE, des- 
ignated SEQ ID:13554, to the nucleotide sequence of 
GAM88 RNA, herein designated GAM RNA, also designated 
SEQID:310. 

[13489] Another function of GAM88 is therefore inhibition of DK- 
FZP434P211 (Accession NP_055364.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
DKFZP434P211. 

[13490] DKFZP762N2316 (Accession XP_040560.4) is another 

GAM88 target gene, herein designated TARGET GENE. DK- 
FZP762N2316 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DKFZP762N2316, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZP762N2316 BINDING SITE, designated SEQ ID:18171, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13491] Another function of GAM88 is therefore inhibition of DK- 
FZP762N2316 (Accession XP_040560.4) . Accordingly, 
utilities of GAM88 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP762N2316. 

[13492] FLJ13105 (Accession XP.291109.1) is another GAM88 tar- 
get gene, herein designated TARGET GENE. FLJ13105 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ13105, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13105 BINDING SITE, designated SEQ ID:5327, to the 
nucleotide sequence of GAM88 RNA, herein designated 
GAM RNA, also designated SEQ ID:310. 

[13493] Another function of GAM88 is therefore inhibition of 

FLJ13105 (Accession XP.291109.1) . Accordingly, utilities 
of GAM88 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13105. 

[13494] FLJ21458 (Accession NP.079126.1) is another GAM88 tar- 
get gene, herein designated TARGET GENE. FLJ21458 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ21458, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21458 BINDING SITE, designated SEQ ID:2930, to the 
nucleotide sequence of GAM88 RNA, herein designated 
GAM RNA, also designated SEQ ID:310. 

[13495] Another function of GAM88 is therefore inhibition of 

FLJ21458 (Accession NP_079126.1) . Accordingly, utilities 
of GAM88 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21458. 



[13496] FLJ22578 (Accession NP_079140.1) is another GAM88 tar- 
get gene, herein designated TARGET GENE. FLJ22578 
BINDING SITE1 and FLJ22578 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ22578, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ22578 BINDING SITE1 and 
FLJ22578 BINDING SITE2, designated SEQ ID:12117 and 
SEQ ID: 16393 respectively, to the nucleotide sequence of 
GAM88 RNA, herein designated GAM RNA, also designated 
SEQID:310. 

[13497] Another function of GAM88 is therefore inhibition of 

FLJ22578 (Accession NP_079140.1) . Accordingly, utilities 
of GAM88 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22578. 

[13498] FLJ30794 (Accession NP_689740.1) is another GAM88 tar- 
get gene, herein designated TARGET GENE. FLJ30794 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ30794, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ30794 BINDING SITE, designated SEQ ID:885, to the 
nucleotide sequence of GAM88 RNA, herein designated 
GAM RNA, also designated SEQ ID:310. 

[13499] Another function of GAM88 is therefore inhibition of 

FLJ30794 (Accession NP_689740.1) . Accordingly, utilities 
of GAM88 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30794. 

[13500] FLJ34233 (Accession NP.775965.1) is another GAM88 tar- 
get gene, herein designated TARGET GENE. FLJ34233 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ34233, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ34233 BINDING SITE, designated SEQ ID:2585, to the 
nucleotide sequence of GAM88 RNA, herein designated 
GAM RNA, also designated SEQ ID:310. 

[13501] Another function of GAM88 is therefore inhibition of 

FLJ34233 (Accession NP.775965.1) . Accordingly, utilities 
of GAM88 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ34233. 

[13502] Glucocorticoid induced transcript 1 (GLCCI1, Accession 

XP.166529.2) is another GAM88 target gene, herein des- 



ignated TARGET GENE. GLCCI1 BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by GLCCI1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of GLCCI1 BINDING SITE, desig- 
nated SEQ ID: 10955, to the nucleotide sequence of 
GAM88 RNA, herein designated GAM RNA, also designated 
SEQID:310. 

[13503] Another function of GAM88 is therefore inhibition of Glu- 
cocorticoid induced transcript 1 (GLCCI1, Accession 
XP.166529.2) . Accordingly, utilities of GAM88 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with GLCCI1. 

[13504] Hydroxymethylbilane synthase (HMBS, Accession 

NP_000181.2) is another GAM88 target gene, herein des- 
ignated TARGET GENE. HMBS BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by HMBS, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HMBS BINDING SITE, designated 
SEQ ID:12118, to the nucleotide sequence of GAM88 RNA, 



herein designated GAM RNA, also designated SEQ ID:310. 

[13505] Another function of GAM88 is therefore inhibition of Hy- 
droxymethylbilane synthase (HMBS, Accession 
NP_000181.2) . Accordingly, utilities of GAM88 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HMBS. 

[13506] janus kinase 3 (a protein tyrosine kinase, leukocyte) QAK3, 
Accession NP_000206.1) is another GAM88 target gene, 
herein designated TARGET GENE. JAK3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded byJAK3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of JAK3 BINDING SITE, 
designated SEQ ID: 10674, to the nucleotide sequence of 
GAM88 RNA, herein designated GAM RNA, also designated 
SEQID:310. 

[13507] Another function of GAM88 is therefore inhibition of Janus 
kinase 3 (a protein tyrosine kinase, leukocyte) QAK3, Ac- 
cession NP_000206.1) . Accordingly, utilities of GAM88 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with JAK3. 

[13508] Potassium large conductance calcium-activated channel, 



subfamily m, beta member 2 (KCNMB2, Accession 
NP_852006.1) is another GAM88 target gene, herein des- 
ignated TARGET GENE. KCNMB2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by KCNMB2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KCNMB2 BINDING SITE, designated SEQ ID:6564, to the 
nucleotide sequence of GAM88 RNA, herein designated 
GAM RNA, also designated SEQ ID:310. 

[13509] Another function of GAM88 is therefore inhibition of 

Potassium large conductance calcium-activated channel, 
subfamily m, beta member 2 (KCNMB2, Accession 
NP_852006.1) . Accordingly, utilities of GAM88 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KCNMB2. 

[13510] Potassium large conductance calcium-activated channel, 
subfamily m, beta member 2 (KCNMB2, Accession 
NP_005823.1) is another GAM88 target gene, herein des- 
ignated TARGET GENE. KCNMB2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by KCNMB2, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KCNMB2 BINDING SITE, designated SEQ ID:6564, to the 
nucleotide sequence of GAM88 RNA, herein designated 
GAM RNA, also designated SEQ ID:310. 

[13511] Another function of GAM88 is therefore inhibition of 

Potassium large conductance calcium-activated channel, 
subfamily m, beta member 2 (KCNMB2, Accession 
NP.005823.1) . Accordingly, utilities of GAM88 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KCNMB2. 

[13512] LOC123722 (Accession XP.058721.2) is another GAM88 
target gene, herein designated TARGET GENE. LOC123722 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC123722, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC123722 BINDING SITE, designated SEQ ID:10477, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13513] Another function of GAM88 is therefore inhibition of 



LOC123722 (Accession XP_058721.2) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC123722. 

[13514] LOC149073 (Accession XP.097577.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC149073 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC149073, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149073 BINDING SITE, designated SEQ ID:11398, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13515] Another function of GAM88 is therefore inhibition of 

LOC149073 (Accession XP_097577.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149073. 

[13516] LOC150174 (Accession XP.086802.2) is another GAM88 
target gene, herein designated TARGET GENE. LOC150174 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150174, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150174 BINDING SITE, designated SEQ ID:13554, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 
[13517] Another function of GAM88 is therefore inhibition of 

LOC150174 (Accession XP.086802.2) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150174. 

[13518] LOC150213 (Accession XP.059324.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC150213 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC150213, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150213 BINDING SITE, designated SEQ ID:13554, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13519] Another function of GAM88 is therefore inhibition of 

LOC150213 (Accession XP_059324.1) . Accordingly, utili- 



ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150213. 

[13520] LOC153387 (Accession XP_098369.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC153387 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC153387, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153387 BINDING SITE, designated SEQ ID:17717, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13521] Another function of GAM88 is therefore inhibition of 

LOC153387 (Accession XP.098369.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153387. 

[13522] LOC154222 (Accession XP.098497.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC154222 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC154222, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154222 BINDING SITE, designated SEQ ID:18214, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 
[13523] Another function of GAM88 is therefore inhibition of 

LOC154222 (Accession XP_098497.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154222. 

[13524] LOC157627 (Accession XP.088347.2) is another GAM88 
target gene, herein designated TARGET GENE. LOC157627 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC157627, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157627 BINDING SITE, designated SEQ ID:10850, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13525] Another function of GAM88 is therefore inhibition of 

LOC157627 (Accession XP.088347.2) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC157627. 

[13526] LOC201173 (Accession XP.113312.3) is another GAM88 
target gene, herein designated TARGET GENE. LOC201173 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC201173, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201173 BINDING SITE, designated SEQ ID:18000, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13527] Another function of GAM88 is therefore inhibition of 

LOC201173 (Accession XP.113312.3) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201173. 

[13528] LOC254826 (Accession XP.173188.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC254826 
BINDING SITE1 and LOC254826 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC254826, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC254826 BINDING SITE1 
and LOC254826 BINDING SITE2, designated SEQ ID: 14223 
and SEQ ID: 15375 respectively, to the nucleotide se- 
quence of GAM88 RNA, herein designated GAM RNA, also 
designated SEQ ID:310. 
[13529] Another function of GAM88 is therefore inhibition of 

LOC254826 (Accession XP_173188.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC254826. 

[13530] LOC256447 (Accession XP.170877.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC256447 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC2 56447, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256447 BINDING SITE, designated SEQ ID:12508, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13531] Another function of GAM88 is therefore inhibition of 

LOC256447 (Accession XP_170877.1) . Accordingly, utili- 



ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC256447. 

[13532] LOC283244 (Accession XP.208583.2) is another GAM88 
target gene, herein designated TARGET GENE. LOC283244 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC283244, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283244 BINDING SITE, designated SEQ ID:9088, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13533] Another function of GAM88 is therefore inhibition of 

LOC283244 (Accession XP.208583.2) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283244. 

[13534] LOC283911 (Accession XP.211259.2) is another GAM88 
target gene, herein designated TARGET GENE. LOC283911 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283911, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283911 BINDING SITE, designated SEQ ID:11156, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 
[13535] Another function of GAM88 is therefore inhibition of 

LOC283911 (Accession XP.211259.2) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283911. 

[13536] LOC284277 (Accession XP_209102.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC284277 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC2842 77, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284277 BINDING SITE, designated SEQ ID: 17038, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13537] Another function of GAM88 is therefore inhibition of 

LOC284277 (Accession XP_209102.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC284277. 

[13538] LOC284906 (Accession XP_209402.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC284906 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284906, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284906 BINDING SITE, designated SEQ ID: 16684, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13539] Another function of GAM88 is therefore inhibition of 

LOC284906 (Accession XP_209402.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284906. 

[13540] LOC285321 (Accession XP_208313.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC285321 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285321, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC285321 BINDING SITE, designated SEQ ID:5638, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 
[13541] Another function of GAM88 is therefore inhibition of 

LOC285321 (Accession XP_208313.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285321. 

[13542] LOC285387 (Accession XP_209588.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC285387 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285387, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285387 BINDING SITE, designated SEQ ID:13211, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13543] Another function of GAM88 is therefore inhibition of 

LOC285387 (Accession XP_209588.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC285387. 

[13544] LOC285992 (Accession XP_212126.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC285992 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285992, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285992 BINDING SITE, designated SEQ ID:16051, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13545] Another function of GAM88 is therefore inhibition of 

LOC285992 (Accession XP_212126.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285992. 

[13546] LOC286047 (Accession XP.209872.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC286047 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286047, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC286047 BINDING SITE, designated SEQ ID:9088, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 
[13547] Another function of GAM88 is therefore inhibition of 

LOC286047 (Accession XP.209872.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286047. 

[13548] LOC286332 (Accession XP.212273.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC286332 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286332, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286332 BINDING SITE, designated SEQ ID:6130, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13549] Another function of GAM88 is therefore inhibition of 

LOC286332 (Accession XP_212273.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286332. 



[13550] LOC286333 (Accession XP_212271.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC286333 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286333, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286333 BINDING SITE, designated SEQ ID:6130, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13551] Another function of GAM88 is therefore inhibition of 

LOC286333 (Accession XP.212271.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286333. 

[13552] LOC338769 (Accession XP.294696.2) is another GAM88 
target gene, herein designated TARGET GENE. LOC338769 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338769, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338769 BINDING SITE, designated SEQ ID:6075, to 



the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 
[13553] Another function of GAM88 is therefore inhibition of 

LOC338769 (Accession XP.294696.2) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338769. 

[13554] LOC339556 (Accession XP_290951.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC339556 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339556, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339556 BINDING SITE, designated SEQ ID:8415, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13555] Another function of GAM88 is therefore inhibition of 

LOC339556 (Accession XP_290951.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339556. 

[13556] LOC339832 (Accession XP_295079.1) is another GAM88 



target gene, herein designated TARGET GENE. LOC339832 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339832, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339832 BINDING SITE, designated SEQ ID:3921, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 
[13557] Another function of GAM88 is therefore inhibition of 

LOC339832 (Accession XP_295079.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339832. 

[13558] LOC340269 (Accession XP_295199.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC340269 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340269, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340269 BINDING SITE, designated SEQ ID:4434, to 
the nucleotide sequence of GAM88 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:310. 
[13559] Another function of GAM88 is therefore inhibition of 

LOC340269 (Accession XP_295 199.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340269. 

[13560] LOC341625 (Accession XP.296347.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC341625 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC341625, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC341625 BINDING SITE, designated SEQ ID:10681, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13561] Another function of GAM88 is therefore inhibition of 

LOC341625 (Accession XP_296347.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC341625. 

[13562] LOC345484 (Accession XP_298816.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC345484 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC345484, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC345484 BINDING SITE, designated SEQ ID:6432, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 
[13563] Another function of GAM88 is therefore inhibition of 

LOC345484 (Accession XP_298816.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC345484. 

[13564] LOC347939 (Accession XP.029423.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC347939 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC347939, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347939 BINDING SITE, designated SEQ ID: 14547, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 



[13565] Another function of GAM88 is therefore inhibition of 

LOC347939 (Accession XP_029423.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347939. 

[13566] LOC348474 (Accession XP.209299.2) is another GAM88 
target gene, herein designated TARGET GENE. LOC348474 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC348474, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348474 BINDING SITE, designated SEQ ID:7632, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13567] Another function of GAM88 is therefore inhibition of 

LOC348474 (Accession XP.209299.2) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348474. 

[13568] LOC349059 (Accession XP_302946.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC349059 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC349059, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349059 BINDING SITE, designated SEQ ID: 182 14, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 
[13569] Another function of GAM88 is therefore inhibition of 

LOC349059 (Accession XP_302946.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349059. 

[13570] LOC349160 (Accession XP_302972.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC349160 
BINDING SITE1 and LOC349160 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC349160, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC349160 BINDING SITE1 
and LOC349160 BINDING SITE2, designated SEQ ID: 1659 
and SEQ ID: 18539 respectively, to the nucleotide se- 
quence of GAM88 RNA, herein designated GAM RNA, also 



designated SEQ ID:310. 
[13571] Another function of GAM88 is therefore inhibition of 

LOC349160 (Accession XP_302972.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349160. 

[13572] LOC90233 (Accession NP_612356.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC90233 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90233, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90233 BINDING SITE, designated SEQ ID:11676, to the 
nucleotide sequence of GAM88 RNA, herein designated 
GAM RNA, also designated SEQ ID:310. 

[13573] Another function of GAM88 is therefore inhibition of 

LOC90233 (Accession NP_612356.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90233. 

[13574] LOC91663 (Accession NP.612382.1) is another GAM88 
target gene, herein designated TARGET GENE. LOC91663 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91663, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91663 BINDING SITE, designated SEQ ID:3125, to the 
nucleotide sequence of GAM88 RNA, herein designated 
GAM RNA, also designated SEQ ID:310. 
[13575] Another function of GAM88 is therefore inhibition of 

LOC91663 (Accession NP.612382.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91663. 

[13576] Mesoderm development candidate 2 (MESDC2, Accession 
XP_051854.1) is another GAM88 target gene, herein des- 
ignated TARGET GENE. MESDC2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MESDC2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MESDC2 BINDING SITE, desig- 
nated SEQ ID: 10030, to the nucleotide sequence of 
GAM88 RNA, herein designated GAM RNA, also designated 



SEQID:310. 

[13577] Another function of GAM88 is therefore inhibition of 

Mesoderm development candidate 2 (MESDC2, Accession 
XP_051854.1) . Accordingly, utilities of GAM88 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with MESDC2. 

[13578] MGC40579 (Accession NP_689989.1) is another GAM88 
target gene, herein designated TARGET GENE. MGC40579 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC40579, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC40579 BINDING SITE, designated SEQ ID:17677, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13579] Another function of GAM88 is therefore inhibition of 

MGC40579 (Accession NP_689989.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC40579. 

[13580] MGC47799 (Accession NP_775816.1) is another GAM88 
target gene, herein designated TARGET GENE. MGC47799 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC47799, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC47799 BINDING SITE, designated SEQ ID:1116, to the 
nucleotide sequence of GAM88 RNA, herein designated 
GAM RNA, also designated SEQ ID:310. 
[13581] Another function of GAM88 is therefore inhibition of 

MGC47799 (Accession NP.775816.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC47799. 

[13582] NCYM (Accession NP_006307.1) is another GAM88 target 
gene, herein designated TARGET GENE. NCYM BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by NCYM, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NCYM BIND- 
ING SITE, designated SEQ ID:3893, to the nucleotide se- 
quence of GAM88 RNA, herein designated GAM RNA, also 
designated SEQ ID:310. 



[13583] Another function of GAM88 is therefore inhibition of 

NCYM (Accession NP_006307.1), a gene which may have a 
functional role during normal fetal development. Accord- 
ingly, utilities of GAM88 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NCYM. 

[13584] The function of NCYM has been established by previous 
studies. Krystal et al. (1990) demonstrated that antisense 
primary transcription of the MYCN oncogene (OMIM Ref. 
No. 164840) gives rise to stable polyadenylated tran- 
scripts. The antisense transcription unit, designated 
NCYM, has significant overlap with MYCN, but is ex- 
pressed from the opposite DNA strand. After RNase pro- 
tection and restriction mapping, Armstrong and Krystal 
(1992) identified a probe containing sequence unique to 
the MYCN locus antisense transcript and isolated an NCYM 
cDNA from a neuroblastoma cell line cDNA library. The 
deduced 109- amino acid, 12- kD NCYM protein is en- 
coded by 3 exons. Armstrong and Krystal (1992) used 
RACE to identify 2 polyadenylation sites and multiple 5- 
prime ends, consistent with the results of RNase protec- 
tion experiments. The predicted sequence contains a he- 
lix- loop- helix motif and a basic region, suggesting that 



NCYM may function as a DNA- binding protein. By RT- 
PCR, Armstrong and Krystal (1992) detected NCYM ex- 
pression at varying low levels in fetal tissues including 
brain, lung, liver, and kidney, suggesting afunctional role 
during development. By Northern blot analysis, they de- 
tected NCYM expression at high levels in 2 neuroblastoma 
cell lines and in a small cell lung cancer cell line. All 3 of 
these cell lines also contained amplified MYCN. The ex- 
pression of MYCN and NCYM also appeared to be coregu- 
lated in response to retinoic acid, leading Armstrong and 
Krystal (1992) to suggest that NCYM should invariably be 
amplified in tumors containing MYCN amplification. 

[13585] 

[13586] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13587] Armstrong, B. C; Krystal, C. W. : Isolation and characteri- 
zation of complementary DNA for N- cym, a gene en- 
coded by the DNA strand opposite to N- myc. Cell Growth 
Differ. 3: 385- 390, 1992. ; and 

[13588] Krystal, G. W.; Armstrong, B. C; Battey, J. F. : N- myc 

mRNA forms an RNA- RNA duplex with endogenous anti- 
sense transcripts. Molec. Cell. Biol. 10: 4180- 4191, 



1990. 

[13589] Further studies establishing the function and utilities of 

NCYM are found in John Hopkins OMIM database record ID 
605374, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Nudix (nucleoside 
diphosphate linked moiety x)-type motif 4 (NUDT4, Ac- 
cession NP.061967.2) is another GAM88 target gene, 
herein designated TARGET GENE. NUDT4 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by NUDT4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NUDT4 BINDING 
SITE, designated SEQ ID:13312, to the nucleotide se- 
quence of GAM88 RNA, herein designated GAM RNA, also 
designated SEQ ID:310. 

[13590] Another function of GAM88 is therefore inhibition of 

Nudix (nucleoside diphosphate linked moiety x)-type mo- 
tif 4 (NUDT4, Accession NP.061967.2) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
NUDT4. 

[13591] Protocadherin 10 (PCDH10, Accession NP_065866.1) is 



another GAM88 target gene, herein designated TARGET 
GENE. PCDH10 BINDING SITE is a target binding site found 
in the 5 X untranslated region of multiple transcripts of 
mRNA encoded by PCDH10, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PCDH10 BIND- 
ING SITE, designated SEQ ID:17410, to the nucleotide se- 
quence of GAM88 RNA, herein designated GAM RNA, also 
designated SEQ ID:310. 

[13592] Another function of GAM88 is therefore inhibition of Pro- 
tocadherin 10 (PCDH10, Accession NP.065866.1) . Ac- 
cordingly, utilities of GAM88 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PCDH10. 

[13593] Protocadherin 10 (PCDH10, Accession NP_116586.1) is 
another GAM88 target gene, herein designated TARGET 
GENE. PCDH10 BINDING SITE is a target binding site found 
in the 5 X untranslated region of multiple transcripts of 
mRNA encoded by PCDH10, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PCDH10 BIND- 



ING SITE, designated SEQ ID:17410, to the nucleotide se- 
quence of GAM88 RNA, herein designated GAM RNA, also 
designated SEQ ID:310. 

[13594] Another function of GAM88 is therefore inhibition of Pro- 
tocadherin 10 (PCDH10, Accession NP_116586.1) . Ac- 
cordingly, utilities of GAM88 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PCDH10. 

[13595] Protein o-fucosyltransferase 1 (POFUT1, Accession 

NP.056167.1) is another GAM88 target gene, herein des- 
ignated TARGET GENE. POFUT1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by POFUT1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of PO- 
FUT1 BINDING SITE, designated SEQ ID:1461, to the nu- 
cleotide sequence of GAM88 RNA, herein designated GAM 
RNA, also designated SEQ ID:310. 

[13596] Another function of GAM88 is therefore inhibition of Pro- 
tein o-fucosyltransferase 1 (POFUT1, Accession 
NP_056167.1) . Accordingly, utilities of GAM88 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with POFUT1. 

[13597] PR01768 (Accession NP_054818.1) is another GAM88 tar- 
get gene, herein designated TARGET GENE. PR01768 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PR01768, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PR01768 BINDING SITE, designated SEQ ID:3744, to the 
nucleotide sequence of GAM88 RNA, herein designated 
GAM RNA, also designated SEQ ID:310. 

[13598] Another function of GAM88 is therefore inhibition of 

PR01768 (Accession NP_054818.1) . Accordingly, utilities 
of GAM88 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR01768. 

[13599] Rablla, member ras oncogene family (RAB11A, Accession 
NP_004654.1) is another GAM88 target gene, herein des- 
ignated TARGET GENE. RAB11A BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RAB11A, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of RAB11A BINDING SITE, desig- 



nated SEQ ID:6694, to the nucleotide sequence of GAM88 
RNA, herein designated GAM RNA, also designated SEQ 
ID:310. 

[13600] Another function of GAM88 is therefore inhibition of 

Rablla, member ras oncogene family (RAB11A, Accession 
NP_004654.1) . Accordingly, utilities of GAM88 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB11A. 

[13601] R na binding motif protein 3 (RBM3, Accession 

NP.006734.1) is another GAM88 target gene, herein des- 
ignated TARGET GENE. RBM3 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by RBM3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RBM3 BINDING SITE, designated 
SEQ ID:8083, to the nucleotide sequence of GAM88 RNA, 
herein designated GAM RNA, also designated SEQ ID:310. 

[13602] Another function of GAM88 is therefore inhibition of Rna 
binding motif protein 3 (RBM3, Accession NP_006734.1) . 
Accordingly, utilities of GAM88 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RBM3. 



[13603] Sarcoma amplified sequence (SAS, Accession 

NP_005972.1) is another GAM88 target gene, herein des- 
ignated TARGET GENE. SAS BINDING SITE is a target bind- 
ing site found in the 5 X untranslated region of mRNA en- 
coded by SAS, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SAS BINDING SITE, designated SEQ 
ID:15612, to the nucleotide sequence of GAM88 RNA, 
herein designated GAM RNA, also designated SEQ ID:310. 

[13604] Another function of GAM88 is therefore inhibition of Sar- 
coma amplified sequence (SAS, Accession NP.005972.1), 
a gene which is a member of the transmembrane 4 super- 
family (TM4SF) and may be involved in growth- related 
cellular processes T. Accordingly, utilities of GAM88 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SAS. 

[13605] The function of SAS has been established by previous 

studies. SAS is a member of the transmembrane 4 super- 
family, all members of which have 4 hydrophobic do- 
mains. This family includes various tumor- associated 
antigens such as CO- 029 (OMIM Ref. No. 600769), L6 
(M3S1; 191155), and ME491 (CD63; 155740), hematopoi- 



etic cell antigens such as CD9 (OMIM Ref. No. 143030), 
CD53 (OMIM Ref. No. 151525), CD37 (OMIM Ref. No. 
151523),and TAPA1 (OMIM Ref. No. 186845), as well as 
the parasitic trematode surface proteins Sm23 and Sj23. 
Meltzer et al. (1991) identified and partially cloned a gene 
that is amplified in human malignant fibrous histiocy- 
toma. They demonstrated that the gene, designated sar- 
coma amplified sequence, is located on chromosome 12 
by hybridization to a rodent/human somatic cell hybrid 
mapping panel. They further regionalized the assignment 
to 12ql3- ql4 by fluorescence in situ hybridization. This 
chromosomal region is commonly involved in rearrange- 
ments in myxoid liposarcoma, benign lipoma, and uterine 
leiomyoma. Meltzer et al. (1991) identified SAS amplifica- 
tion in 5 of 29 malignant fibrous histiocytoma biopsies, 4 
of 12 liposarcoma biopsies, and 1 osteogenic sarcoma cell 
line. Since amplification of cellular oncogenes occurs fre- 
quently in human cancers, identification of amplified 
genes in tumor cells is a useful approach for understand- 
ing genetic alterations. Jankowski et al. (1995) character- 
ized the genomic structure of SAS and showed that it has 
6 exons spanning approximately 3.2 kb. 

[13606] 



[13607] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13608] jankowski, S. A.; De Jong, P.; Meltzer, P. S. : Genomic 

structure of SAS, a member of the transmembrane 4 su- 
perfamily amplified in human sarcomas. Genomics 25: 
501- 506, 1995. ; and 

[13609] Meltzer, P. S.; Jankowski, S. A.; Dal Cin, P.; Sandberg, A. 

A.; Paz, I. B.; Coccia, M. A.; Smith, S. H. : Identification and 
cloning of a novel amplified DNA sequence in human ma- 
lignant. 

[13610] Further studies establishing the function and utilities of 
SAS are found in John Hopkins OMIM database record ID 
181035, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Sry (sex determining 
region y)-box 9 (campomelic dysplasia, autosomal sex- 
reversal) (SOX9, Accession NP_000337.1) is another 
GAM88 target gene, herein designated TARGET GENE. 
SOX9 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by SOX9, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



S0X9 BINDING SITE, designated SEQ ID:9040, to the nu- 
cleotide sequence of GAM88 RNA, herein designated GAM 
RNA, also designated SEQ ID:310. 

[13611] Another function of GAM88 is therefore inhibition of Sry 
(sex determining region y)-box 9 (campomelic dysplasia, 
autosomal sex-reversal) (SOX9, Accession NP_000337.1), 
a gene which regulates the expression of other genes in- 
volved in chondrogenesis. Accordingly, utilities of GAM88 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SOX9. 

[13612] The function of SOX9 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Tafl-like rna polymerase ii, tata box binding 
protein (tbp)-associated factor, 210kda (TAF1L, Accession 
NP.722516.1) is another GAM88 target gene, herein des- 
ignated TARGET GENE. TAF1L BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded byTAFIL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TAF1L BINDING SITE, designated 
SEQ ID:5793, to the nucleotide sequence of GAM88 RNA, 



herein designated GAM RNA, also designated SEQ ID:310. 

[13613] Another function of GAM88 is therefore inhibition of 
Tafl-like rna polymerase ii, tata box binding protein 
(tbp)-associated factor, 210kda (TAF1L, Accession 
NP.722516.1) . Accordingly, utilities of GAM88 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TAF1L. 

[13614] TU12B1-TY (Accession NP_057659.1) is another GAM88 
target gene, herein designated TARGET GENE. TU12B1-TY 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded byTU12Bl-TY, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TU12B1-TY BINDING SITE, designated SEQ ID:16898, to 
the nucleotide sequence of GAM88 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:310. 

[13615] Another function of GAM88 is therefore inhibition of 

TU12B1-TY (Accession NP_057659.1) . Accordingly, utili- 
ties of GAM88 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
TU12B1-TY. 

[13616] ubiquitin specific protease 13 (isopeptidase t-3) (USP13, 



Accession NP_003931.1) is another GAM88 target gene, 
herein designated TARGET GENE. USP13 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by USP13, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of USP13 BINDING SITE, 
designated SEQ ID:8813, to the nucleotide sequence of 
GAM88 RNA, herein designated GAM RNA, also designated 
SEQID:310. 

[13617] Another function of GAM88 is therefore inhibition of 

Ubiquitin specific protease 13 (isopeptidase t-3) (USP13, 
Accession NP.003931.1) .Accordingly, utilities of GAM88 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with USP13. 

[13618] Z i nc finger protein 211 (ZNF211, Accession XP.290823.1) 
is another GAM88 target gene, herein designated TARGET 
GENE. ZNF211 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ZNF211, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF211 BINDING 



SITE, designated SEQ ID:8415, to the nucleotide sequence 
of GAM88 RNA, herein designated GAM RNA, also desig- 
nated SEQID:310. 

[13619] Another function of GAM88 is therefore inhibition of Zinc 
finger protein 211 (ZNF211, Accession XP_290823.1) . 
Accordingly, utilities of GAM88 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF211. 

[13620] zinc finger protein 211 (ZNF211, Accession NP_006376.1) 
is another GAM88 target gene, herein designated TARGET 
GENE. ZNF211 BINDING SITE is a target binding site found 
in the 3 N untranslated region of multiple transcripts of 
mRNA encoded by ZNF211, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF211 BINDING 
SITE, designated SEQ ID:8415, to the nucleotide sequence 
of GAM88 RNA, herein designated GAM RNA, also desig- 
nated SEQID:310. 

[13621] Another function of GAM88 is therefore inhibition of Zinc 
finger protein 211 (ZNF211, Accession NP_006376.1) . 
Accordingly, utilities of GAM88 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 



sociated with ZNF211. 



[13622] 

[13623] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 89 
(GAM89), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[13624] GAM89 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM89 was detected is described hereinabove 
with reference to Figs. 8-15. 

[13625] CAM89 gene, herein designated GAM GENE, and GAM89 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[13626] GAM89 gene encodes a GAM89 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM89 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM89 precursor RNA is designated SEQ ID: 106, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[13627] GAM89 precursor RN A folds onto itself, forming GAM89 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[13628] GAM89 precursor RNA folds onto itself, forming GAM89 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[13629] Nucleotide sequence of GAM89 precursor RNA, desig- 
nated SEQ-ID: 106, and a schematic representation of a 
predicted secondary folding of GAM89 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 



[13630] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM89 folded precursor RNA into GAM89 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM89 RNA is designated SEQ 
ID:235, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[13631] GAM89 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM89 target 
RNA, herein designated GAM TARGET RNA. GAM89 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[13632] GAM89 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM89 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 



due to the fact that the nucleotide sequence of GAM89 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM89 RNA may have a different number of target 
binding sites in untranslated regions of a GAM89 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 

[13633] The complementary binding of GAM89 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM89 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM89 target RNA into GAM89 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[13634] it j S appreciated that GAM89 target gene, herein desig- 



nated TARGET GENE, in fact represents a plurality of 
GAM89 target genes. The mRNA of each one of this plu- 
rality of GAM89 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM89 RNA, 
herein designated GAM RNA, and which when bound by 
GAM89 RNA causes inhibition of translation of respective 
one or more GAM89 target proteins. 
[13635] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM89 gene, herein designated GAM GENE, on one or 
more GAM89 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 



tiny RNA world, Science 294,779 (2001)). 
[13636] ^ is appreciated that specific functions and accordingly 
utilities of GAM89 correlate with, and may be deduced 
from, the identity of the target genes which GAM89 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[13637] 
[13638] 

[13639] Apl gamma subunit binding protein 1 (AP1GBP1, Acces- 
sion NM.080550.1) is a GAM89 target gene, herein desig- 
nated TARGET GENE. AP1GBP1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by AP1GBP1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
AP1GBP1 BINDING SITE, designated SEQ ID:17343, to the 
nucleotide sequence of GAM89 RNA, herein designated 
GAM RNA, also designated SEQ ID:235. 

[13640] a function of GAM89 is therefore inhibition of Apl gamma 
subunit binding protein 1 (AP1GBP1, Accession 
NM_080550.1) . Accordingly, utilities of GAM89 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AP1GBP1. 

I 1 3641] KIAA1244 (Accession NM_020340.1) is another GAM89 
target gene, herein designated TARGET GENE. KIAA1244 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1244, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1244 BINDING SITE, designated SEQ ID:5953, to the 
nucleotide sequence of GAM89 RNA, herein designated 
GAM RNA, also designated SEQ ID:235. 

[13642] Another function of GAM89 is therefore inhibition of 

KIAA1244 (Accession NM_020340.1) . Accordingly, utili- 
ties of GAM89 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1244. 

[13643] LOC153218 (Accession XM_087628.1) is another GAM89 
target gene, herein designated TARGET GENE. LOC153218 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC153218, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC153218 BINDING SITE, designated SEQ ID:1873, to 
the nucleotide sequence of GAM89 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:235. 
[13644] Another function of GAM89 is therefore inhibition of 

LOC153218 (Accession XM_087628.1) . Accordingly, utili- 
ties of GAM89 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153218. 

[13645] LOC2 56691 (Accession ) is another GAM89 target gene, 
herein designated TARGET GENE. LOC256691 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC256691, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC256691 BINDING SITE, designated SEQ ID:16637, to 
the nucleotide sequence of GAM89 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:235. 

[13646] Another function of GAM89 is therefore inhibition of 

LOC256691 (Accession ) . Accordingly, utilities of GAM89 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC256691. 



[13647] 

[13648] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 90 
(GAM90), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[13649] GAM90 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM90 was detected is described hereinabove 
with reference to Figs. 8-15. 

[13650] GAM90 gene, herein designated GAM GENE, and GAM90 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[13651] GAM90 gene encodes a GAM90 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM90 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM90 precursor RNA is designated SEQ ID: 131, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[13652] GAM90 precursor RNA folds onto itself, forming GAM90 



folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[13653] GAM90 precursor RNA folds onto itself, forming GAM90 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this " hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[13654] Nucleotide sequence of GAM90 precursor RNA, desig- 
nated SEQ-ID: 131, and a schematic representation of a 
predicted secondary folding of GAM90 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[13655] An enzyme complex designated DICER COMPLEX, x dices x 



the GAM90 folded precursor RNA into GAM90 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM90 RNA is designated SEQ 
ID:374, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[13656] GAM90 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM90 target 
RNA, herein designated GAM TARGET RNA. GAM90 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[13657] GAM90 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM90 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM90 



RNA is an accurate or a partial inversed- reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM90 RNA may have a different number of target 
binding sites in untranslated regions of a GAM90 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[13658] The complementary binding of GAM90 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM90 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM90 target RNA into GAM90 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[13659] ^ is appreciated that GAM90 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 



GAM90 target genes. The mRNA of each one of this plu- 
rality of GAM90 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM90 RNA, 
herein designated GAM RNA, and which when bound by 
GAM90 RNA causes inhibition of translation of respective 
one or more GAM90 target proteins. 
[13660] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM90 gene, herein designated GAM GENE, on one or 
more GAM90 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 



[13661] ^ is appreciated that specific functions and accordingly 
utilities of GAM90 correlate with, and may be deduced 
from, the identity of the target genes which GAM90 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[13662] 
[13663] 

[13664] AF020591 (Accession NM_014480.1) is a GAM90 target 
gene, herein designated TARGET GENE. AF020591 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by AF020591, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
AF020591 BINDING SITE, designated SEQ ID:16052, to the 
nucleotide sequence of GAM90 RNA, herein designated 
GAM RNA, also designated SEQ ID:374. 

[13665] a function of GAM90 is therefore inhibition of AF020591 
(Accession NM_014480.1) . Accordingly, utilities of 
GAM90 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
AF020591. 



[13666] BANP (Accession NM.017869.2) is another GAM90 target 
gene, herein designated TARGET GENE. BANP BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by BANP, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of BANP BINDING SITE, designated SEQ ID:18199, 
to the nucleotide sequence of GAM90 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:374. 

[13667] Another function of GAM90 is therefore inhibition of BANP 
(Accession NM.017869.2) . Accordingly, utilities of 
GAM90 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BANP. 

[13668] B-cell cll/lymphoma 6 (zinc finger protein 51) (BCL6, Ac- 
cession NM_001706.2) is another GAM90 target gene, 
herein designated TARGET GENE. BCL6 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by BCL6, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BCL6 BINDING SITE, designated SEQ ID:9018, to the nu- 



cleotide sequence of GAM90 RNA, herein designated GAM 
RNA, also designated SEQ ID:374. 

[13669] Another function of GAM90 is therefore inhibition of B- 

cell cll/lymphoma 6 (zinc finger protein 51) (BCL6, Acces- 
sion NM.001706.2), a gene which is involved in the gen- 
eration and maintenance of both T and B cells during im- 
mune responses and therefore may be associated with B- 
cell non- hodgkin lymphoma, diffuse large cell lym- 
phomas and follicular lymphomas. Accordingly, utilities of 
GAM90 include diagnosis, prevention and treatment of B- 
cell non- hodgkin lymphoma, diffuse large cell lym- 
phomas and follicular lymphomas, and of other diseases 
and clinical conditions associated with BCL6. 

[13670] jhe function of BCL6 has been established by previous 
studies. Chromosomal translocations involving chromo- 
some 3q27 and immunoglobulin gene regions are among 
the most common rearrangements in B- cell non- 
Hodgkin lymphoma. Using a probe from the immunoglob- 
ulin heavy chain joining region locus (OMIM Ref. No. 
147010), Baron et al. (1993) isolated genomic clones from 
a bacteriophage lambda library prepared from a lym- 
phoma characterized by a translocation t(3;14)(q27;q32). 
Normal chromosome 3 sequences and the reciprocal 



breakpoint junction were isolated. DNA probes on each 
side of the chromosome 3 breakpoint hybridized at high 
stringency to the DNA of various mammalian species, 
demonstrating evolutionary conservation. A probe made 
from partial cDNA clones isolated from a T- cell line hy- 
bridized the genomic DNA from both sides of the chro- 
mosome 3 breakpoint, indicating that the t(3;14) is asso- 
ciated with a break within the gene on chromosome 3. In 
situ chromosomal hybridization revealed that the same 
gene is involved in the t(3;22)(q27;qll). Preliminary nu- 
cleotide sequencing showed no identity of the cDNA to 
gene sequences in available data banks. Baron et al. 
(1993) proposed the name B- cell lymphoma- 6 (BCL6) for 
this gene, which they presumed plays a role in the patho- 
genesis of certain B- cell lymphomas. Ye et al. (1993) 
cloned the BCL6 gene. 
[13671] Animal model experiments lend further support to the 

function of BCL6. Ichii et al. (2002) observed that the per- 
centage of CD8 (see OMIM Ref. No. 186910)- positive T 
cells with a memory phenotype was lower in Bcl6 - /- 
mice than in wildtype mice, while the percentage of acti- 
vated T cells was the same. Transgenic mice and 'rescued' 
Bcl6 - /- mice expressing the Bcl6 transgene specifically 



in T cells had levels of memory CD8 cells like those of 
wildtype mice. After antigenic stimulation, memory CD8 
cells, which express CD44 (OMIM Ref. No. 107269), Ly6C 
(see OMIM Ref. No. LY6D; 606204), CD122 (OMIM Ref. No. 
146710), and Bcl2 (OMIM Ref. No. 151430), differentiated 
into effector cells more rapidly than nonmemory CD8 cells 
in wildtype mice. Analysis of CD8- positive T- cell prolif- 
eration indicated that memory- type CD8 cells prolifer- 
ated through a homeostatic mechanism in a Bcl6- depen- 
dent manner in the lymphopenic environment of very 
young mouse spleens. Ichii et al. (2002) concluded that 
BCL6 is involved in the generation and maintenance of 
both T and B cells during immune responses. 

[13672] | t j S appreciated that the abovementioned animal model 
for BCL6 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[13673] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13674] ye, B. H.; Rao, P. H.; Chaganti, R. S. K.; Dalla- Favera, R. : 
Cloning of bcl- 6, the locus involved in chromosome 
translocations affecting band 3q27 in B- cell lymphoma. 



Cancer Res. 53: 2732- 2735, 1993. ; and 
[13675] ichii, H.; Sakamoto, A.; Hatano, M.; Okada, S.; Toyama, H.; 
Taki, S.; Arima, M.; Kuroda, Y.; Tokuhisa, T. : Role of Bcl- 
6 in the generation and maintenance of memory CD8+ T 
cells. Natu. 

[13676] Further studies establishing the function and utilities of 
BCL6 are found in John Hopkins OMIM database record ID 
109565, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cold autoinflamma- 
tory syndrome 1 (CIAS1, Accession NM_004895.2) is an- 
other GAM90 target gene, herein designated TARGET 
GENE. CIAS1 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by CIAS1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CIAS1 BINDING SITE, designated SEQID:19841, 
to the nucleotide sequence of GAM90 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:374. 

[13677] Another function of GAM90 is therefore inhibition of Cold 
autoinflammatory syndrome 1 (CIAS1, Accession 
NM_004895.2), a gene which may mediate protein- pro- 
tein interactions; contains a leucine rich repeat and there- 



fore may be associated with Familial cold autoinflamma- 
tory syndrome, muckle- wells syndrome. Accordingly, 
utilities of GAM90 include diagnosis, prevention and 
treatment of Familial cold autoinflammatory syndrome, 
muckle- wells syndrome, and of other diseases and clini- 
cal conditions associated with CIAS1. 
[13678] The function of CIAS1 has been established by previous 
studies. In a positional cloning effort to identify the gene 
mutated in familial cold autoinflammatory syndrome and 
Muckle- Wells syndrome, both of which map to lq44, 
Hoffman et al. (2001) cloned and characterized the CIAS1 
gene, so named for 'cold- induced autoinflammatory syn- 
drome." The full- length cDNA corresponds to a 9- exon 
gene encoding an open reading frame of 3,105 basepairs 
with 2 potential start codons in exon 1, with the second 
start codon meeting more Kozak criteria, and a stop 
codon at exon 9. Northern blot analysis identified a broad 
mRNA band of approximately 4 kb expressed at a low 
level in peripheral blood leukocytes; little or no expres- 
sion was detectable in other tissues. Further analysis re- 
vealed extensive alternative splicing of exons 4 through 8 
that resulted in mRNAs ranging from 3,315 to 4,170 bp, 
consistent with the Northern blot analysis. The predicted 



protein encoded by the first splice form of CIAS1 (exons 
1- 3, 5, and 7- 9), called cryopyrin, consists of 920 amino 
acids with a size of 105.7 kD and a PI of 6.16. The protein 
sequence contains several distinct motifs including a pyrin 
domain in the amino terminus (amino acids 13 through 
83), a central nucleotide- binding site (NACHT subfamily) 
domain in exon 3 (amino acids 217 to 533), and a C- ter- 
minal leucine- rich repeat domain containing 7 leucine- 
rich repeats (amino acids 697 through 920). No nuclear 
localization signals were identified and no clear trans- 
membrane regions were found. The largest protein poten- 
tially encoded by the 9 exons of CIAS1 consists of 1,034 
amino acids with a size of 117.9 kD and 11 C- terminal 
leucine- rich repeats. Hoffman et al. (2001) suggested 
that cryopyrin is a signaling protein involved in the regu- 
lation of apoptosis. Dode et al. (2002) identified CIAS1 
mutations, all located in exon 3, in 9 unrelated families 
with MWS and in 3 unrelated families with familial cold ur- 
ticaria (FCU), originating from France, England, and Alge- 
ria. Five mutations were novel. The R260W mutation 
(606416.0005) was identified in 2 families with MWS and 
in 2 families with FCU, of different ethnic origins, thereby 
demonstrating that a single CIAS1 mutation may cause 



both syndromes. This result indicated that modifier genes 
are involved in determining either an MWS or an FCU phe- 
notype. The finding of the G569R mutation 
(606416.0006) in asymptomatic individuals further em- 
phasized the importance of a modifier gene (or genes) in 
determining disease phenotype. The authors suggested 
that identification of modifiers was likely to have signifi- 
cant therapeutic implications for these severe diseases. 

[13679] 

[13680] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13681] Dode, C; Le Du, N.; Cuisset, L; Letourneur, F.; Berthelot, 
J.- M.; Vaudour, C; Meyrier, A.; Watts, R. A.; Scott, D. G. I.; 
Nicholls, A.; Granel, B.; Frances, C.; Garcier, F.; Edery, P.; 
Boulinguez, S.; Domergues, J.- P.; Delpech, M.; Grateau, 
G. : New mutations of CIAS1 that are responsible for 
Muckle- Wells syndrome and familial cold urticaria: a 
novel mutation underlies both syndromes. Am. J. Hum. 
Genet. 70: 1498- 1506, 2002. ; and 

[13682] Hoffman, H. M.; Mueller, J. L; Broide, D. H.; Wanderer, A. 
A.; Kolodner, R. D. : Mutation of a new gene encoding a 
putative pyrin- like protein causes familial cold autoin- 



flammatory syn. 

[13683] Further studies establishing the function and utilities of 

CIAS1 are found in John Hopkins OMIM database record ID 
606416, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Ccctc-binding factor 
(zinc finger protein)-like (CTCFL, Accession 
NM_080618.2) is another GAM90 target gene, herein des- 
ignated TARGET GENE. CTCFL BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CTCFL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CTCFL BINDING SITE, designated 
SEQ ID: 16845, to the nucleotide sequence of GAM90 RNA, 
herein designated GAM RNA, also designated SEQ ID:374. 

[13684] Another function of GAM90 is therefore inhibition of Cc- 
ctc-binding factor (zinc finger protein)-like (CTCFL, Ac- 
cession NM_080618.2) . Accordingly, utilities of GAM90 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CTCFL. 

[13685] DKFZp434O0515 (Accession NM_178123.1) is another 

GAM90 target gene, herein designated TARGET GENE. DK- 
FZp434O0515 BINDING SITE is a target binding site found 



in the 5 X untranslated region of mRNA encoded by DK- 
FZp434O0515, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434O0515 BINDING SITE, 
designated SEQ ID: 12460, to the nucleotide sequence of 
GAM90 RNA, herein designated GAM RNA, also designated 
SEQID:374. 

[13686] Another function of GAM90 is therefore inhibition of DK- 
FZp434O0515 (Accession NM.178123.1) . Accordingly, 
utilities of GAM90 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434O0515. 

[13687] E 2iG4 (Accession NM_015516.1) is another GAM90 target 
gene, herein designated TARGET GENE. E2IG4 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by E2IG4, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of E2IG4 BIND- 
ING SITE, designated SEQ ID:10835, to the nucleotide se- 
quence of GAM90 RNA, herein designated GAM RNA, also 
designated SEQ ID:374. 



[13688] Another function of GAM90 is therefore inhibition of 

E2IG4 (Accession NM_015516.1) . Accordingly, utilities of 
GAM90 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with E2IG4. 

[13689] Estrogen receptor binding site associated, antigen, 9 

(EBAG9, Accession NM.004215.2) is another GAM90 tar- 
get gene, herein designated TARGET GENE. EBAG9 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by EBAG9, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of EBAG9 
BINDING SITE, designated SEQ ID:768, to the nucleotide 
sequence of GAM90 RNA, herein designated GAM RNA, 
also designated SEQ ID:374. 

[13690] Another function of GAM90 is therefore inhibition of Es- 
trogen receptor binding site associated, antigen, 9 
(EBAG9, Accession NM_004215.2), a gene which sup- 
presses cell proliferation and induces apoptotic cell death 
and therefore may be associated with Cancer and tumor 
invasiveness. Accordingly, utilities of GAM90 include di- 
agnosis, prevention and treatment of Cancer and tumor 
invasiveness, and of other diseases and clinical conditions 



associated with EBAG9. 
[13691] The function of EBAG9 has been established by previous 
studies. Watanabe et al. (1998) used the CpG- GBS 
(genomic binding site) method to isolate novel estrogen- 
responsive genes. By screening a breast cancer cDNA li- 
brary with the ESR- binding fragments isolated from the 
CpG island library, they isolated cDNAs encoding EBAG9, 
GRIN2D (OMIM Ref. No. 602717), and COX7A2L (OMIM 
Ref. No. 605771), which the authors termed EB9, EB11, 
and EB1 (or COX7RP), respectively. EBAG9 encodes a de- 
duced 214- amino acid protein. Northern blot analysis re- 
vealed expression of a 1.8- kb transcript in endometrial 
carcinoma and breast cancer cell lines and, to a lesser ex- 
tent, in an osteosarcoma cell line. Gel mobility shift analy- 
sis confirmed that the ERE of EBAG9 binds to ESR. North- 
ern blot analysis detected an upregulation of EBAG9 after 
estrogen treatment of a breast cancer cell line. Ikeda et al. 
(2000) noted that EBAG9 is identical with RCAS1, a human 
cancer cell surface antigen isolated by Nakashima et al. 
(1999). Ikeda et al. (2000) determined that the 5- prime 
flanking region of EBAG9 is 65% GC- rich, lacks a TATA 
motif, and contains a perfect palindromic ERE element at - 
60 to - 48 upstream of the transcription initiation site. 



Promoter analysis revealed that the ERE- containing re- 
gion can respond to estrogen in a breast cancer cell line. 
Electrophoretic mobility shift and supershift analysis 
demonstrated that ESR1 (OMIM Ref. No. 133430) is in- 
volved in binding to the ERE element. 

[13692] 

[13693] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13694] Watanabe, T.; Inoue, S.; Hiroi, H.; Orimo, A.; Kawashima, 
H.; Muramatsu, M. : Isolation of estrogen- responsive 
genes with a CpG island library. Molec. Cell. Biol. 18: 442- 
449, 1998. ; and 

[13695] |k e cla, K.; Sato, M.; Tsutsumi, O.; Tsuchiya, F.; 

Tsuneizumi, M.; Emi, M.; Imoto, I.; Inazawa, J.; Muramatsu, 
M.; Inoue, S. : Promoter analysis and chromosomal map- 
ping of human EBAG9 gene. 

[13696] Further studies establishing the function and utilities of 
EBAG9 are found in John Hopkins OMIM database record 
ID 605772, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. FLJ 13964 
(Accession ) is another GAM90 target gene, herein desig- 
nated TARGET GENE. FLJ13964 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ13964, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of FLJ13964 BINDING SITE, des- 
ignated SEQ ID:10501, to the nucleotide sequence of 
GAM90 RNA, herein designated GAM RNA, also designated 
SEQID:374. 

[13697] Another function of GAM90 is therefore inhibition of 

FLJ13964 (Accession ) . Accordingly, utilities of GAM90 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ13964. 

[13698] FLJ21916 (Accession ) is another GAM90 target gene, 

herein designated TARGET GENE. FLJ21916 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by FLJ21916, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ21916 
BINDING SITE, designated SEQ ID:6125, to the nucleotide 
sequence of GAM90 RNA, herein designated GAM RNA, 
also designated SEQ ID:374. 

[13699] Another function of GAM90 is therefore inhibition of 



FLJ21916 (Accession ) . Accordingly, utilities of GAM90 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ21916. 

[13700] Grb2-associated binding protein 2 (GAB2, Accession 

NM_080491.1) is another GAM90 target gene, herein des- 
ignated TARGET GENE. GAB2 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by GAB2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GAB2 
BINDING SITE, designated SEQ ID:12509, to the nucleotide 
sequence of GAM90 RNA, herein designated GAM RNA, 
also designated SEQ ID:374. 

[13701] Another function of GAM90 is therefore inhibition of 
Grb2-associated binding protein 2 (GAB2, Accession 
NM_080491.1), a gene which act as adapters for transmit- 
ting various signals. Accordingly, utilities of GAM90 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GAB2. 

[13702] The function of GAB2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to GAM63.1. Glycoprotein a repetitions predominant 
(GARP, Accession NM_005512.1) is another GAM90 target 
gene, herein designated TARGET GENE. GARP BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by GARP, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of GARP BIND- 
ING SITE, designated SEQ ID:10589, to the nucleotide se- 
quence of GAM90 RNA, herein designated GAM RNA, also 
designated SEQ ID:374. 

[13703] Another function of GAM90 is therefore inhibition of Gly- 
coprotein a repetitions predominant (GARP, Accession 
NM_005512.1) . Accordingly, utilities of GAM90 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GARP. 

[13704] HCC8 (Accession NM_0 165 16.1) is another GAM90 target 
gene, herein designated TARGET GENE. HCC8 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by HCC8, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HCC8 BIND- 



ING SITE, designated SEQ ID:19979, to the nucleotide se- 
quence of GAM90 RNA, herein designated GAM RNA, also 
designated SEQ ID:374. 

[13705] Another function of GAM90 is therefore inhibition of 

HCC8 (Accession NM_016516.1) . Accordingly, utilities of 
GAM90 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HCC8. 

[13706] HMP19 (Accession NM_015980.1) is another GAM90 tar- 
get gene, herein designated TARGET GENE. HMP19 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by HMP19, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HMP19 
BINDING SITE, designated SEQ ID:1334, to the nucleotide 
sequence of GAM90 RNA, herein designated GAM RNA, 
also designated SEQ ID:374. 

[13707] Another function of GAM90 is therefore inhibition of 

HMP19 (Accession NM_015980.1) . Accordingly, utilities of 
GAM90 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HMP19. 

[13708] interferon regulatory factor 1 (IRF1, Accession 

NM_002198.1) is another GAM90 target gene, herein des- 



ignated TARGET GENE. IRF1 BINDING SITE is a target bind- 
ing site found in the 3 X untranslated region of mRNA en- 
coded by IRF1, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of IRF1 BINDING SITE, designated SEQ 
ID:622, to the nucleotide sequence of GAM90 RNA, herein 
designated GAM RNA, also designated SEQ ID:374. 
[13709] Another function of GAM90 is therefore inhibition of In- 
terferon regulatory factor 1 (IRF1, Accession 
NM_002198.1), a gene which specifically binds to the up- 
stream regulatory region of type i ifn and ifn- inducible 
mhc class i genes and therefore may be associated with 
Gastric cancer. Accordingly, utilities of GAM90 include di- 
agnosis, prevention and treatment of Gastric cancer, and 
of other diseases and clinical conditions associated with 
IRF1. 

[13710] The function of IRF1 has been established by previous 

studies. In the course of studies of the regulation of type I 
interferon gene expression (147660, 147640), Miyamoto 
et al. (1988) identified a nuclear factor, termed interferon 
regulatory factor- 1 (IRF1), that binds to the upstream cis 
elements of both the interferon- alpha and the interferon- 



beta genes. It was found that IRF1 functions as a tran- 
scriptional activator for the type I IFN genes (Harada et al., 
1990). Harada et al. (1989) found that another factor, IRF2 
(OMIM Ref. No. 147576), apparently antagonizes the IRF1 
effect by competing for the same cis elements. By linkage 
studies using RFLPs, the IRF1 gene was assigned to 5q23- 
q31. To assess the possible role of IRF1 in the regulation 
of cell growth and differentiation, Yamada et al. (1991) 
generated transgenic mice carrying the human IRF1 gene, 
the constitutive expression of which was driven at a high 
level by the juxtaposed human immunoglobulin heavy- 
chain enhancer. They found that these transgenic mice 
showed a dramatic reduction in the number of B lympho- 
cytes. Itoh et al. (1991) also mapped IRF1 to chromosome 
5 by analysis of mouse- human somatic cell hybrids. Loss 
of heterozygosity (LOH) at the IRF1 locus occurs fre- 
quently in human gastric cancer (OMIM Ref. No. 137215) 
(Tamura et al., 1996). Nozawa et al. (1998) identified a 
point mutation in a human gastric cancer cell line 
(147575.0001) that changed methionine at codon 8 to 
leucine and produced an IRF1 protein with reduced tran- 
scriptional activity, but unaltered DNA- binding activity. In 
addition, Harada et al. (1994) had observed alternative 



splicing of IRF1 mRNA, producing nonfunctional IRF1 pro- 
tein at high frequencies in patients with mye I odys plastic 
syndrome and acute myelogenous leukemia 
[13711] Animal model experiments lend further support to the 

function of IRF1. Ko et al. (2002) noted that Irfl - /- mice 
are deficient in Inos (OMIM Ref. No. 163730), 1112b (OMIM 
Ref. No. 161561), Cd8 (see OMIM Ref. No. 186910)- posi- 
tive T cells, and natural killer (NK) cells, whereas Irf2 - /- 
mice are deficient in NK cells and have dysregulated 1112b 
induction. Icsbp (OMIM Ref. No. 601565) - /- mice are 
deficient in 1112b, Irf2, and reactive oxygen intermediates 
(ROIs). The Irfl, Irf2, and Icsbp genes are all inducible by 
gamma- interferon (Ifng; 147570). Irfl-, I rf 2 - , and Icsbp- 
deficient mouse strains have varying susceptibility to dif- 
ferent intracellular bacterial and protozoan pathogens. Ko 
et al. (2002) determined that Irfl - /- mice are highly 
susceptible to fatal liver damage from Brucella abortus, 
the causative agent of brucellosis, which manifests as 
arthritis, endocarditis, and meningitis in humans. In con- 
trast, Irf2 - /- mice are highly resistant to Brucella, 
whereas Icsbp - /- mice maintain a plateau of infection 
similar to that seen in 1112b - /- mice. The authors con- 
cluded that IL12, reactive nitrogen intermediates, and 



ROIs are probably crucial immune components in resis- 
tance to Brucella infection. 

[13712] it j S appreciated that the abovementioned animal model 
for IRF1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[13713] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13714] Yamada, C; Ogawa, M.; Akagi, K.; Miyamoto, H.; Nakano, 
N.; Itoh, S.; Miyazaki, J.; Nishikawa, S.; Yamamura, K.; 
Taniguchi, T. : Specific depletion of the B- cell population 
induced by aberrant expression of human interferon reg- 
ulatory factor 1 gene in transgenic mice. Proc. Nat. Acad. 
Sci. 88: 532- 536, 1991. ; and 

[13715] Ko, J.; Gendron- Fitzpatrick, A.; Splitter, C. A. : Suscepti- 
bility of IFN regulatory factor- 1 and IFN consensus se- 
quence binding protein- deficient mice to brucellosis. J. 
Immun. 168: 2433. 

[13716] Further studies establishing the function and utilities of 
IRF1 are found in John Hopkins OMIM database record ID 
147575, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.KIAA0280 



(Accession XM_166238.1) is another GAM90 target gene, 
herein designated TARGET GENE. KIAA0280 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0280, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0280 
BINDING SITE, designated SEQ ID:5713, to the nucleotide 
sequence of GAM90 RNA, herein designated GAM RNA, 
also designated SEQ ID:374. 
[13717] Another function of GAM90 is therefore inhibition of 

KIAA0280 (Accession XM.166238.1) . Accordingly, utili- 
ties of GAM90 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0280. 

t 1 3 71 8] KIAA1219 (Accession XM.028835.7) is another GAM90 
target gene, herein designated TARGET GENE. KIAA1219 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1219, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1219 BINDING SITE, designated SEQ ID:9549, to the 



nucleotide sequence of GAM90 RNA, herein designated 
GAM RNA, also designated SEQ ID:374. 
[13719] Another function of GAM90 is therefore inhibition of 

KIAA1219 (Accession XM.028835.7) . Accordingly, utili- 
ties of GAM90 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1219. 

[13720] KIAA1340 (Accession XM.044836.7) is another GAM90 
target gene, herein designated TARGET GENE. KIAA1340 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1340, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1340 BINDING SITE, designated SEQ ID:17198, to the 
nucleotide sequence of GAM90 RNA, herein designated 
GAM RNA, also designated SEQ ID:374. 

[13721] Another function of GAM90 is therefore inhibition of 

KIAA1340 (Accession XM.044836.7) . Accordingly, utili- 
ties of GAM90 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1340. 

H3 722 ] KIAA1715 (Accession XM.042834.2) is another GAM90 



target gene, herein designated TARGET GENE. KIAA1715 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1715, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1715 BINDING SITE, designated SEQ ID:2627, to the 
nucleotide sequence of GAM90 RNA, herein designated 
GAM RNA, also designated SEQ ID:374. 
[13723] Another function of GAM90 is therefore inhibition of 

KIAA1715 (Accession XM.042834.2) . Accordingly, utili- 
ties of GAM90 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1715. 

[13724] LOC124446 (Accession XM_058805.5) is another GAM90 
target gene, herein designated TARGET GENE. LOC124446 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC124446, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC124446 BINDING SITE, designated SEQ ID:14538, to 
the nucleotide sequence of GAM90 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:374. 
[13725] Another function of GAM90 is therefore inhibition of 

LOC124446 (Accession XM.058805.5) . Accordingly, utili- 
ties of GAM90 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC124446. 

[13726] LOC147685 (Accession ) is another GAM90 target gene, 
herein designated TARGET GENE. LOC147685 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC147685, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC147685 BINDING SITE, designated SEQ ID:15549, to 
the nucleotide sequence of GAM90 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:374. 

[13727] Another function of GAM90 is therefore inhibition of 

LOC147685 (Accession ) . Accordingly, utilities of GAM90 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC147685. 

[13728] LOC148508 (Accession ) is another GAM90 target gene, 
herein designated TARGET GENE. LOC148508 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by LOC148508, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC148508 BINDING SITE, designated SEQ ID:16878, to 
the nucleotide sequence of GAM90 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:374. 

[13729] Another function of GAM90 is therefore inhibition of 

LOC148508 (Accession ) . Accordingly, utilities of GAM90 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC148508. 

[13730] LOC150998 (Accession ) is another GAM90 target gene, 
herein designated TARGET GENE. LOC150998 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC150998, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC150998 BINDING SITE, designated SEQ ID:18871, to 
the nucleotide sequence of GAM90 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:374. 

[13731] Another function of GAM90 is therefore inhibition of 

LOC150998 (Accession ) . Accordingly, utilities of GAM90 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC150998. 

[13732] LOC159199 (Accession ) is another GAM90 target gene, 
herein designated TARGET GENE. LOC159199 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC159199, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC159199 BINDING SITE, designated SEQ ID:16647, to 
the nucleotide sequence of GAM90 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:374. 

[13733] Another function of GAM90 is therefore inhibition of 

LOC159199 (Accession ) . Accordingly, utilities of GAM90 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC159199. 

[13734] LOC199786 (Accession ) is another GAM90 target gene, 
herein designated TARGET GENE. LOC199786 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC199786, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC199786 BINDING SITE, designated SEQ ID:5506, to the 
nucleotide sequence of GAM90 RNA, herein designated 
GAM RNA, also designated SEQ ID:374. 

[13735] Another function of GAM90 is therefore inhibition of 

LOC199786 (Accession ) . Accordingly, utilities of GAM90 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC199786. 

[13736] LOC200205 (Accession XM.114152.1) is another GAM90 
target gene, herein designated TARGET GENE. LOC200205 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200205, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200205 BINDING SITE, designated SEQ ID:13733, to 
the nucleotide sequence of GAM90 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:374. 

[13737] Another function of GAM90 is therefore inhibition of 

LOC200205 (Accession XM_114152.1) . Accordingly, utili- 
ties of GAM90 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200205. 

[13738] LOC220522 (Accession XM_018306.6) is another GAM90 



target gene, herein designated TARGET GENE. LOC220522 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC220522, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220522 BINDING SITE, designated SEQ ID:10285, to 
the nucleotide sequence of GAM90 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:374. 
[13739] Another function of GAM90 is therefore inhibition of 

LOC220522 (Accession XM.018306.6) . Accordingly, utili- 
ties of GAM90 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC220522. 

[13740] LOC222803 (Accession ) is another GAM90 target gene, 
herein designated TARGET GENE. LOC222803 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222803, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC222803 BINDING SITE, designated SEQ ID:2424, to the 
nucleotide sequence of GAM90 RNA, herein designated 



GAM RNA, also designated SEQ ID:374. 

[13741] Another function of GAM90 is therefore inhibition of 

LOC222803 (Accession ) . Accordingly, utilities of GAM90 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC222803. 

[13742] LOC254132 (Accession ) is another GAM90 target gene, 
herein designated TARGET GENE. LOC254132 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC254132, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC254132 BINDING SITE, designated SEQ ID:16296, to 
the nucleotide sequence of GAM90 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:374. 

[13743] Another function of GAM90 is therefore inhibition of 

LOC254132 (Accession ) . Accordingly, utilities of GAM90 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC254132. 

[13744] LOC257554 (Accession ) is another GAM90 target gene, 
herein designated TARGET GENE. LOC257554 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC257554, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC257554 BINDING SITE, designated SEQ ID:13098, to 
the nucleotide sequence of GAM90 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:374. 

[13745] Another function of GAM90 is therefore inhibition of 

LOC257554 (Accession ) . Accordingly, utilities of GAM90 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC257554. 

[13746] LOC51279 (Accession NM_016546.1) is another GAM90 
target gene, herein designated TARGET GENE. LOC51279 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC51279, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51279 BINDING SITE, designated SEQ ID:954, to the 
nucleotide sequence of GAM90 RNA, herein designated 
GAM RNA, also designated SEQ ID:374. 

[13747] Another function of GAM90 is therefore inhibition of 

LOC51279 (Accession NM_016546.1) . Accordingly, utili- 
ties of GAM90 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC51279. 

[13748] LOC80298 (Accession NM.025198.2) is another GAM90 
target gene, herein designated TARGET GENE. LOC80298 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC80298, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC80298 BINDING SITE, designated SEQ ID: 18667, to the 
nucleotide sequence of GAM90 RNA, herein designated 
GAM RNA, also designated SEQ ID:374. 

[13749] Another function of GAM90 is therefore inhibition of 

LOC80298 (Accession NM.025 198.2) . Accordingly, utili- 
ties of GAM90 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC80298. 

[13750] LOC91660 (Accession ) is another GAM90 target gene, 

herein designated TARGET GENE. LOC91660 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by LOC91660, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of LOC91660 
BINDING SITE, designated SEQ ID:10541, to the nucleotide 
sequence of GAM90 RNA, herein designated GAM RNA, 
also designated SEQ ID:374. 

[13751] Another function of GAM90 is therefore inhibition of 

LOC91660 (Accession ) . Accordingly, utilities of GAM90 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC91660. 

[13752] MGC1203 (Accession NM_024296.1) is another GAM90 
target gene, herein designated TARGET GENE. MGC1203 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC1203, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC1203 BINDING SITE, designated SEQ ID:6223, to the 
nucleotide sequence of GAM90 RNA, herein designated 
GAM RNA, also designated SEQ ID:374. 

[13753] Another function of GAM90 is therefore inhibition of 

MGC1203 (Accession NM_024296.1) . Accordingly, utili- 
ties of GAM90 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC1203. 



[13754] MGC3035 (Accession NM_024293.1) is another GAM90 
target gene, herein designated TARGET GENE. MGC3035 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC3035, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3035 BINDING SITE, designated SEQ ID:11606, to the 
nucleotide sequence of GAM90 RNA, herein designated 
GAM RNA, also designated SEQ ID:374. 

[13755] Another function of GAM90 is therefore inhibition of 

MGC3035 (Accession NM.024293.1) . Accordingly, utili- 
ties of GAM90 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC3035. 

[13756] MiRie (Accession NM.016641.2) is another GAM90 target 
gene, herein designated TARGET GENE. MIR16 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by MIR16, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MIR16 BIND- 
ING SITE, designated SEQ ID:3695, to the nucleotide se- 



quence of GAM90 RNA, herein designated GAM RNA, also 
designated SEQ ID:374. 

[13757] Another function of GAM90 is therefore inhibition of 

MIR16 (Accession NM_016641.2), a gene which is a mem- 
brane interacting protein. Accordingly, utilities of GAM90 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MIR16. 

[13758] The function of MIR16 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1. Nuclear factor (erythroid-derived 2)-like 1 
(NFE2L1, Accession NM.003204.1) is another GAM90 tar- 
get gene, herein designated TARGET GENE. NFE2L1 BIND- 
ING SITE is a target binding site found in the 5^ untrans- 
lated region of mRNA encoded by NFE2L1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of NFE2L1 
BINDING SITE, designated SEQ ID:19520, to the nucleotide 
sequence of GAM90 RNA, herein designated GAM RNA, 
also designated SEQ ID:374. 

[13759] Another function of GAM90 is therefore inhibition of Nu- 
clear factor (erythroid-derived 2)-like 1 (NFE2L1, Acces- 



sion NM_003204.1), a gene which may regulate expres- 
sion of ferritin genes. Accordingly, utilities of GAM90 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with NFE2L1. 

[13760] The function of NFE2L1 has been established by previous 
studies. Chan et al. (1993) devised a complementation as- 
say in yeast to clone mammalian transcription activators 
and used it to identify a distinct human bZIP transcription 
factor, NFE2L1, which they designated NRF1 (NFE2- re- 
lated factor- 1) because of its similarities to NFE2 (OMIM 
Ref. No. 601490). Chan et al. (1995) showed that the 
NFE2L1 gene encodes a 742- amino acid protein with a 
different molecular weight than either the p45 subunit 
(NFE2) or the Maf protein subunit (MafF, MafC (OMIM Ref. 
No. 602020), or MafK (OMIM Ref. No. 600197)) of nuclear 
factor erythroid- 2. Chan et al. (1993) found that NFE2L1 
activates transcription via NFE2- binding sites in yeast 
cells. The ubiquitous expression pattern of NFE2L1 and 
the range of promoters containing the NFE2- binding mo- 
tif suggested that this gene may play a role in the regula- 
tion of heme synthesis and ferritin genes 

[13761] Animal model experiments lend further support to the 
function of NFE2L1. To determine the function of Nrfl, 



Chan et al. (1998) disrupted the mouse gene by homolo- 
gous recombination. Heterozygous Nfrl mutant mice de- 
veloped normally, were fertile, and showed no obvious 
abnormalities. Mice homozygous for the Nrfl mutation 
suffered from anemia as a result of abnormal fetal liver 
erythropoiesis and died in utero at mid- late gestation. 
The authors did not detect defects in globin gene expres- 
sion. Abnormal red cell production appeared to result 
from a defect in the fetal liver microenvironment specific 
for erythroid cells. Chan et al. (1998) suggested that tar- 
get genes regulated by Nrfl play an essential role during 
fetal liver hematopoiesis. 

[13762] it i S appreciated that the abovementioned animal model 
for NFE2L1 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[13763] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13764] C han, J. Y.; Kwong, M.; Lu, R.; Chang, J.; Wang, B.; Yen, T. 
S. B.; Kan, Y. W. : Targeted disruption of the ubiquitous 
CNC- bZIP transcription factor, Nrf- 1, results in anemia 
and embryonic lethality in mice. EMBO J. 17: 1779- 1787, 



1998. ; and 

H3 7 65] Chan, J. Y.; Han, X.- L; Kan, Y. W. : Cloning of Nrfl, an 
NF- E2- related transcription factor, by genetic selection 
in yeast. Proc. Nat. Acad. Sci. 90: 11371- 11375, 1993. 

[13766] Further studies establishing the function and utilities of 
NFE2L1 are found in John Hopkins OMIM database record 
ID 163260, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Neuroligin 1 
(NLGN1, Accession NM_014932.1) is another GAM90 tar- 
get gene, herein designated TARGET GENE. NLGN1 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by NLGN1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of NLGN1 
BINDING SITE, designated SEQ ID:8799, to the nucleotide 
sequence of GAM90 RNA, herein designated GAM RNA, 
also designated SEQ ID:374. 

[13767] Another function of GAM90 is therefore inhibition of Neu- 
roligin 1 (NLGN1, Accession NM_014932.1), a gene which 
may trigger the de novo formation of presynaptic struc- 
ture. Accordingly, utilities of GAM90 include diagnosis, 
prevention and treatment of diseases and clinical condi- 



tions associated with NLGN1. 
[13768] The function of NLGN1 has been established by previous 
studies. Neurexins (see OMIM Ref. No. NRXN1; 600565) 
are neuronal cell surface proteins first identified in rat 
brain with hundreds of isoforms generated by alternative 
splicing. Ichtchenko et al. (1995) described neuroligin I, a 
neuronal cell surface protein that is enriched in rat synap- 
tic plasma membranes and acts as a splice site- specific 
ligand for beta- neurexins. (Each of 3 genes encoding 
neurexins- - NRXN1, NRXN2, and NRXN3- - has 2 inde- 
pendent promoters and generates 2 classes of mRNAs. 
The longer mRNAs encode alpha- neurexins and the 
shorter mRNAs beta- neurexins.) Neuroligin I binds to 
beta- neurexins only if they lack an insert in the alterna- 
tively spliced sequence of the C domain, and not if they 
contain an insert. The extracellular sequence of rat neu- 
roligin I is composed of a catalytically inactive esterase 
domain homologous to acetylcholinesterase. Ichtchenko 
et al. (1995) used in situ hybridization to demonstrate 
that alternative splicing of neurexins at the binding site 
recognized by neuroligin I is highly regulated. These find- 
ings support a model whereby alternative splicing of 
neurexins creates a family of cell surface receptors that 



confer interactive specificity on their resident neurons. 
Using an in vitro system, Scheiffele et al. (2000) demon- 
strated that mouse neuroligin- 1 and - 2, postsynaptically 
localized proteins, can trigger the de novo formation of 
presynaptic structure. Nonneuronal cells engineered to 
express neuroligins induced morphologic and functional 
presynaptic differentiation in contacting axons. This activ- 
ity could be inhibited by addition of a soluble version of 
beta- neurexin. Furthermore, addition of soluble beta- 
neurexin to a coculture of defined pre- and postsynaptic 
central nervous system (CNS) neurons inhibited synaptic 
vesicle clustering in axons contacting target neurons. 
These results suggested that neuroligins are part of the 
machinery employed during the formation and remodeling 
of CNS synapses. 

[13769] 

[13770] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

H3 771 ] Ichtchenko, K.; Hata, Y.; Nguyen, T.; Ullrich, B.; Missler, 
M.; Moomaw, C; Sudhof, T. C. : Neuroligin 1: a splice 
site- specific ligand for beta- neurexins. Cell 81: 435- 
443, 1995. ; and 



H3 772 ] Scheiffele, P.; Fan, J.; Choih, J.; Fetter, R.; Serafini, T. : 

Neuroligin expressed in nonneuronal cells triggers presy- 
naptic development in contacting axons. Cell 101: 657- 
669, 2000. 

[13773] Further studies establishing the function and utilities of 
NLGN1 are found in John Hopkins OMIM database record 
ID 600568, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Neurexin 2 
(NRXN2, Accession NM_138732.1) is another GAM90 tar- 
get gene, herein designated TARGET GENE. NRXN2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
NRXN2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NRXN2 BINDING SITE, designated 
SEQ ID: 10578, to the nucleotide sequence of GAM90 RNA, 
herein designated GAM RNA, also designated SEQ ID:374. 

[13774] Another function of GAM90 is therefore inhibition of 
Neurexin 2 (NRXN2, Accession NM_138732.1), a gene 
which may be involved in cell recognition, cell adhesion, 
and may mediate intracellular signaling. Accordingly, util- 
ities of GAM90 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
NRXN2. 

[13775] The function of NRXN2 has been established by previous 
studies. Neurexins are polymorphic cell surface proteins 
that are expressed in neurons. Neurexin II is 1 of 3 rat 
neurexin genes identified by Ushkaryov et al. (1992). Each 
gene contains 2 promoters that direct synthesis of alpha- 
and beta- neurexins. By analysis of a 1.2- Mb region 
flanking the MEN1 (OMIM Ref. No. 131100) locus on 
llql3, Bergman et al. (1999) identified MCG36, a human 
gene similar to rat neurexin II- alpha. By genomic se- 
quence analysis, Tabuchi and Sudhof (2002) determined 
that the NRXN2 gene contains 23 exons, has very large 
introns, and spans 106 kb, making it a relatively small 
gene compared to NRXN1 (OMIM Ref. No. 600565) and 
NRXN3. Exon 1 is more than 2 kb and encodes the first 
LNS domain and the first EGF- like repeat of alpha- 
neurexins. Other exons are average in size, with the re- 
maining LNS domains interrupted by at least 1 intron, 
whereas all EGF- like repeats are encoded in single exons. 
The last exon, also relatively large, encodes the trans- 
membrane region and cytoplasmic tail. Tabuchi and Sud- 
hof (2002) also described a number of neurexin splice 



sites. 



[13776] 

[13777] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13778] Bergman, L; Silins, C; Grimmond, S.; Hummerich, H.; 

Stewart, C; Little, P.; Hayward, N. : A 500- kb sequence- 
ready cosmid contig and transcript map of the MEN1 re- 
gion on llql3. Genomics 55: 49- 56, 1999. ; and 

[13779] Tabuchi, K.; Sudhof, T. C. : Structure and evolution of 

neurexin genes: insight into the mechanism of alternative 
splicing. Genomics 79: 849- 859, 2002. 

[13780] Further studies establishing the function and utilities of 
NRXN2 are found in John Hopkins OMIM database record 
ID 600566, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Numb ho- 
molog (drosophila) (NUMB, Accession NM.003744.3) is 
another GAM90 target gene, herein designated TARGET 
GENE. NUMB BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by NUMB, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of NUMB BINDING SITE, designated SEQ ID:13662, 
to the nucleotide sequence of GAM90 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:374. 

[13781] Another function of GAM90 is therefore inhibition of 
Numb homolog (drosophila) (NUMB, Accession 
NM.003744.3), a gene which may act in generating asym- 
metric cell division during neurogenesisand is strongly 
similar to murine Numb. Accordingly, utilities of GAM90 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NUMB. 

[13782] The function of NUMB has been established by previous 
studies. During Drosophila neurogenesis, differential par- 
titioning of the 'Numb' (dNumb) gene product is necessary 
for daughter cells to adopt distinct fates. Numb is thought 
to act by causing a bias in the cell- cell interaction medi- 
ated by Notch (see OMIM Ref. No. JAG2; 602570). Zhong 
et al. (1996) isolated cDNAs encoding mouse Numb 
(mNumb). The N- terminal region of the deduced 593- 
amino acid mouse protein contains a predicted phospho- 
tyrosine- binding domain and shares 63% identity with 
dNumb. The C- terminal half shows little similarity with 
dNumb and includes a proline- rich segment with poten- 
tial SH3- binding sites. Immunofluorescence experiments 



revealed that mNumb is asymmetrically localized to the 
apical membrane of dividing ventricular neural progeni- 
tors during mouse cortical neurogenesis. However, unlike 
dNumb, there was no correlation between cleavage planes 
and mNumb localization at the apical cell membrane in 
anaphase ventricular cells. Zhong et al. (1996) expressed 
mNumb in Drosophila embryos and found that it localized 
asymmetrically in dividing neural precursors and rescued 
the Numb mutant phenotype. Yeast 2- hybrid assays and 
in vitro binding experiments demonstrated that mNumb 
can physically interact with the intracellular domain of 
mouse Notchl (OMIM Ref. No. 190198). The authors con- 
cluded that shared molecular mechanisms generate asym- 
metric cell divisions during neurogenesis of vertebrates 
and invertebrates. Salcini et al. (1997) reported that both 
the NUMB and NUMB- like (NUMBL; 604018) proteins bind 
to the EH protein- protein interaction domain found in 
EPS 15 (OMIM Ref. No. 600051) and other proteins. Coim- 
munoprecipitation studies demonstrated that NUMB and 
EPS15 are associated in vivo. This association appears to 
be mediated by an interaction between the EH domain of 
EPS15 and an asn- pro- phe (NPF) motif located near the 
C terminus of NUMB. 



[13783] 

[13784] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13785] Salcini, A. E.; Confalonieri, S.; Doria, M.; Santolini, E.; 
Tassi, E.; Minenkova, O.; Cesareni, C; Pelicci, P. C; Di 
Fiore, P. P. : Binding specificity and in vivo targets of the 
EH domain, a novel protein- protein interaction module. 
Genes Dev. 11: 2239- 2249, 1997. ; and 

[13786] zhong, W.; Feder, J. N.; Jiang, M.- M.; Jan, L. Y.; Jan, Y. N. : 
Asymmetric localization of a mammalian Numb homolog 
during mouse cortical neurogenesis. Neuron 17: 43- 53, 
1996. 

[13787] Further studies establishing the function and utilities of 

NUMB are found in John Hopkins OMIM database record ID 
603728, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Parvin, alpha 
(PARVA, Accession NM_018222.2) is another GAM90 tar- 
get gene, herein designated TARGET GENE. PARVA BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PARVA, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of PARVA 
BINDING SITE, designated SEQ ID: 14808, to the nucleotide 
sequence of GAM90 RNA, herein designated GAM RNA, 
also designated SEQ ID:374. 
[13788] Another function of GAM90 is therefore inhibition of 

Parvin, alpha (PARVA, Accession NM.018222.2) . Accord- 
ingly, utilities of GAM90 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PARVA. 

[13789] PR01496 (Accession NM.018603.1) is another GAM90 
target gene, herein designated TARGET GENE. PR01496 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PR01496, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PR01496 BINDING SITE, designated SEQ ID: 1444, to the 
nucleotide sequence of GAM90 RNA, herein designated 
GAM RNA, also designated SEQ ID:374. 

[13790] Another function of GAM90 is therefore inhibition of 

PR01496 (Accession NM_018603.1) . Accordingly, utilities 
of GAM90 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR01496. 



[13791] Protein tyrosine phosphatase, receptor type, t (PTPRT, Ac- 
cession NM_007050.3) is another GAM90 target gene, 
herein designated TARGET GENE. PTPRT BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by PTPRT, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PTPRT BINDING SITE, designated SEQ ID:2885, to the nu- 
cleotide sequence of GAM90 RNA, herein designated GAM 
RNA, also designated SEQ ID:374. 

[13792] Another function of GAM90 is therefore inhibition of Pro- 
tein tyrosine phosphatase, receptor type, t (PTPRT, Acces- 
sion NM_007050.3) . Accordingly, utilities of GAM90 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PTPRT. 

[13793] v-rel reticuloendotheliosis viral oncogene homolog b, nu- 
clear factor of kappa light polypeptide gene enhancer in 
b-cells 3 (avian) (RELB, Accession NM_006509.1) is an- 
other GAM90 target gene, herein designated TARGET 
GENE. RELB BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by RELB, 
corresponding to a target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RELB BINDING SITE, designated SEQ ID:9956, 
to the nucleotide sequence of GAM90 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:374. 
[13794] Another function of GAM90 is therefore inhibition of V-rel 
reticuloendotheliosis viral oncogene homolog b, nuclear 
factor of kappa light polypeptide gene enhancer in b-cells 
3 (avian) (RELB, Accession NM_006509.1) . Accordingly, 
utilities of GAM90 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with RELB. 

[13795] Rho-associated, coiled-coil containing protein kinase 2 
(ROCK2, Accession NM.004850.2) is another GAM90 tar- 
get gene, herein designated TARGET GENE. ROCK2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ROCK2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ROCK2 
BINDING SITE, designated SEQ ID:4807, to the nucleotide 
sequence of GAM90 RNA, herein designated GAM RNA, 
also designated SEQ ID:374. 



[13796] Another function of GAM90 is therefore inhibition of Rho- 
associated, coiled-coil containing protein kinase 2 
(ROCK2, Accession NM.004850.2), a gene which regulates 
cytokinesis, smooth muscle contraction, the formation of 
actin stress fibers and focal adhesions. Accordingly, utili- 
ties of GAM90 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
ROCK2. 

[13797] The function of ROCK2 has been established by previous 
studies. ROCK2 is a serine/threonine kinase that regulates 
cytokinesis, smooth muscle contraction, the formation of 
actin stress fibers and focal adhesions, and the activation 
of the c- fos (OMIM Ref. No. 164810) serum response ele- 
ment. ROCK2, which is an isozyme of ROCK1 (OMIM Ref. 
No. 601702), is a target for the small CTPase Rho (e.g., 
165390). Nakamura et al. (2001) studied the role of Rho 
in the migration of corneal epithelial cells in rabbit. They 
detected both ROCK1 (OMIM Ref. No. 601702) and ROCK2 
in the corneal epithelium at protein and mRNA levels. 
They found that exoenzyme C3, a Rho inhibitor, inhibits 
corneal epithelial migration in a dose- dependent manner 
and prevents the stimulatory effect of the Rho activator 
lysophosphatidic acid (LPA). Both cytochalasin B, an in- 



hibitor of actin filament assembly, and ML7, an inhibitor 
of myosin light chain kinase, also prevent LPA stimulation 
of epithelial migration. The authors suggested that Rho 
mediates corneal epithelial migration in response to ex- 
ternal stimuli by regulating the organization of the actin 
cytoskeleton. Rao et al. (2001) investigated the role of Rho 
kinase in the modulation of aqueous humor outflow facil- 
ity. The treatment of human trabecular meshwork and 
canal of Schlemm cells with a Rho kinase- specific in- 
hibitor led to significant but reversible changes in cell 
shape and decreased actin stress fibers, focal adhesions, 
and protein phosphotyrosine staining. Based on the Rho 
kinase inhibitor- induced changes in myosin light chain 
phosphorylation and actomyosin organization, the authors 
suggested that cellular relaxation and loss of cell- sub- 
stratum adhesions in the human trabecular meshwork and 
canal of Schlemm cells could result in either increased 
paracellular fluid flow across the canal of Schlemm or al- 
tered flow pathway through the juxtacanalicular tissue, 
thereby lowering resistance to outflow. They suggested 
Rho kinase as a potential target for the development of 
drugs to modulate intraocular pressure in glaucoma pa- 
tients. 



[13798] 

[13799] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13800] Nakamura, M.; Nagano, T.; Chikama, T.; Nishida, T. : Role 
of the small GTP- binding protein Rho in epithelial cell 
migration in the rabbit cornea. Invest. Ophthal. Vis. Sci. 
42: 941- 947, 2001. ; and 

[13801] Ra0j p. v.; Deng, P.- F.; Kumar, J.; Epstein, D. L. : Modula- 
tion of aqueous humor outflow facility by the Rho kinase- 
specific inhibitory- 27632. Invest. Ophthal. Vis. Sci. 42: 
1029- 1037. 

[13802] Further studies establishing the function and utilities of 
ROCK2 are found in John Hopkins OMIM database record 
ID 604002, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Wingless-type 
mmtv integration site family, member 10b (WNT10B, Ac- 
cession NM_003394.2) is another CAM90 target gene, 
herein designated TARGET GENE. WNT10B BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by WNT10B, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of WNT10B BIND- 
ING SITE, designated SEQ ID:5168, to the nucleotide se- 
quence of GAM90 RNA, herein designated GAM RNA, also 
designated SEQ ID:374. 

[13803] Another function of GAM90 is therefore inhibition of 

Wingless-type mmtv integration site family, member 10b 
(WNT10B, Accession NM.003394.2), a gene which is a lig- 
and for members of the frizzled family of seven trans- 
membrane receptors and may be a signaling molecule. 
Accordingly, utilities of GAM90 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with WNT10B. 

[13804] -rh e function of WNT10B has been established by previous 
studies. Several members of the Wnt gene family have 
been shown to cause mammary tumors in mice. Using de- 
generate primer PCR on human genomic DNA and specific 
PCR of cDNA libraries, Bui et al. (1997) isolated a Wnt 
gene that had not previously been described in human. It 
is the human homolog of mouse WntlOb, which had been 
shown to be one of the oncogenes cooperating with FGF3 
(OMIM Ref. No. 164950) in the development of mouse 
mammary tumor virus (MMTV)- induced mammary carci- 
nomas in mice. The human WNT10B sequence is 88 and 



95% identical to the murine gene at nucleotide and amino 
acid levels, respectively. By YAC and fluorescence in situ 
hybridization (FISH) mapping, Bui et al. (1997) localized 
the gene to 12ql3, a chromosomal region frequently re- 
arranged in human tumors and also containing the WNT1 
gene (OMIM Ref. No. 164820). WNT10B expression was 
not observed in normal and benign proliferations of hu- 
man breast tissue but was found to be elevated in 3 of 50 
primary breast carcinomas. Southern blot analysis of the 
carcinoma expressing the highest level of WNT10B 
showed no amplification or rearrangement of the gene. 
Hardiman et al. (1997) demonstrated that the WNT10B 
gene encodes a 389- amino acid protein with 96.6% se- 
quence identity to mouse WntlOb. The expression pattern 
showed that it is synthesized in many adult tissues with 
the highest levels found in heart and skeletal muscle. Ross 
et al. (2000) showed that WNT signaling, likely mediated 
by WNT10B, is a molecular switch that governs adipogen- 
esis. WNT signaling maintains preadipocytes in an undif- 
ferentiated state through inhibition of the adipogenic 
transcription factors CEBPA (OMIM Ref. No. 116897) and 
PPAR- gamma (OMIM Ref. No. 601487). When WNT sig- 
naling in preadipocytes is prevented by overexpression of 



axin (OMIM Ref. No. 603816) or dominant- negative TCF4 
(OMIM Ref. No. 602272), these cells differentiate into 
adipocytes. Disruption of WNT signaling also causes 
transdifferentiation of myoblasts into adipocytes in vitro, 
highlighting the importance of this pathway not only in 
adipocyte differentiation but also in mesodermal cell fate 
determination. By PCR typing of a human/rodent 
monochromosomal panel and FISH, Hardiman et al. (1997) 
mapped the WNT10B gene to chromosome 12ql3.1. By 
analyzing human genome draft sequence, Kirikoshi et al. 
(2001) determined that WNT10B is encoded by 5 exons 
and is clustered with WNT1 (OMIM Ref. No. 164820) in a 
head- to- head manner with an interval of less than 7 kb. 
They hypothesized that the WNT1- WNT10B gene cluster 
and the WNT6 (OMIM Ref. No. 604663)- WNT10A (OMIM 
Ref. No. 606268) gene cluster on chromosome 2 might be 
due to duplication of an ancestral WNT gene cluster. 

[13805] 

[13806] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13807] Kirikoshi, H.; Sekihara, H.; Katoh, M. : WNT10A and WNT6, 
clustered in human chromosome 2q35 region with head- 



to- tail manner, are strongly coexpressed in SW480 cells. 
Biochem. Biophys. Res. Commun. 283: 798- 805, 2001. ; 
and 

[13808] Ross, S. E.; Hemati, N.; Longo, K. A.; Bennett, C. N.; Lucas, 
P. C; Erickson, R. L; MacDougald, O. A. : Inhibition of 
adipogenesis by Wnt signaling. Science 289: 950- 953, 
2000. 

[13809] Further studies establishing the function and utilities of 
WNT10B are found in John Hopkins OMIM database record 
ID 601906, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. 

[13810] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 91 
(GAM91), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[13811] GAM91 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM91 was detected is described hereinabove 
with reference to Figs. 8-15. 

I 1 3812] GAM91 gene, herein designated GAM GENE, and GAM91 
target gene, herein designated TARGET GENE, are human 



genes contained in the human genome. 

[13813] GAM91 gene encodes a GAM91 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM91 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM91 precursor RNA is designated SEQ ID: 130, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 130 is located at 
position 50784242 relative to chromosome 1. 

[13814] GAM91 precursor RNA folds onto itself, forming GAM91 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[13815] GAM91 precursor RNA folds onto itself, forming GAM91 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[13816] Nucleotide sequence of GAM91 precursor RNA, desig- 
nated SEQ-ID: 130, and a schematic representation of a 
predicted secondary folding of GAM91 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[13817] An enzyme complex designated DICER COMPLEX, x dices^ 
the GAM 91 folded precursor RNA into GAM91 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM91 RNA is designated SEQ 
ID:336, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[13818] GAM91 target gene, herein designated TARGET GENE, en- 



codes a corresponding messenger RNA, GAM91 target 
RNA, herein designated GAM TARGET RNA. GAM91 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[13819] GAM91 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM91 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM91 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM91 RNA may have a different number of target 
binding sites in untranslated regions of a GAM91 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[13820] The complementary binding of GAM91 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM91 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM 91 target RNA into GAM91 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[13821] | t j S appreciated that GAM91 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM91 target genes. The mRNA of each one of this plu- 
rality of GAM91 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM91 RNA, 
herein designated GAM RNA, and which when bound by 
GAM91 RNA causes inhibition of translation of respective 
one or more GAM91 target proteins. 

[13822] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM91 gene, herein designated GAM GENE, on one or 
more GAM91 target genes, herein collectively designated 



TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[13823] it is appreciated that specific functions and accordingly 
utilities of GAM91 correlate with, and may be deduced 
from, the identity of the target genes which GAM91 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[13824] 
[13825] 

[13826] Aquaporin 6, kidney specific (AQP6, Accession 

NM_053286.1) is a GAM91 target gene, herein designated 
TARGET GENE. AQP6 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 



of mRNA encoded by AQP6, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of AQP6 BINDING 
SITE, designated SEQ ID: 14082, to the nucleotide se- 
quence of GAM91 RNA, herein designated GAM RNA, also 
designated SEQ ID:336. 

[13827] a function of GAM91 is therefore inhibition of Aquaporin 
6, kidney specific (AQP6, Accession NM_053286.1), a gene 
which participates in distinct physiologic function such as 
glomerular filtration, tubular endocytosis, and acid- base 
metabolism. Accordingly, utilities of GAM91 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with AQP6. 

[13828] The function of AQP6 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM51.1. Chromosome 20 open reading frame 70 
(C20orf70, Accession XM_114180.1) is another GAM91 
target gene, herein designated TARGET GENE. C20orf70 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by C20orf70, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C20orf70 BINDING SITE, designated SEQ ID: 17422, to the 
nucleotide sequence of GAM91 RNA, herein designated 
GAM RNA, also designated SEQ ID:336. 

[13829] Another function of GAM91 is therefore inhibition of 

Chromosome 20 open reading frame 70 (C20orf70, Ac- 
cession XM_114180.1) . Accordingly, utilities of GAM91 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orf70. 

[13830] Fas (tnfrsf6) associated factor 1 (FAF1, Accession 

NM.131917.1) is another GAM91 target gene, herein des- 
ignated TARGET GENE. FAF1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by FAF1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of FAF1 
BINDING SITE, designated SEQ ID:899, to the nucleotide 
sequence of GAM91 RNA, herein designated GAM RNA, 
also designated SEQ ID:336. 

[13831] Another function of GAM91 is therefore inhibition of Fas 
(tnfrsf6) associated factor 1 (FAF1, Accession 



NM.131917.1) . Accordingly, utilities of GAM91 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FAF1. 

[13832] FLJ20207 (Accession NM_017711.2) is another GAM 91 
target gene, herein designated TARGET GENE. FLJ20207 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by FLJ20207, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20207 BINDING SITE, designated SEQ ID:3833, to the 
nucleotide sequence of GAM91 RNA, herein designated 
GAM RNA, also designated SEQ ID:336. 

[13833] Another function of GAM91 is therefore inhibition of 

FLJ20207 (Accession NM_017711.2) . Accordingly, utilities 
of GAM91 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20207. 

[13834] FLJ22408 (Accession NM.024794.1) is another GAM 91 
target gene, herein designated TARGET GENE. FLJ22408 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22408, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ22408 BINDING SITE, designated SEQ ID:18346, to the 
nucleotide sequence of GAM91 RNA, herein designated 
GAM RNA, also designated SEQ ID:336. 

[13835] Another function of GAM91 is therefore inhibition of 

FLJ22408 (Accession NM.024794.1) . Accordingly, utilities 
of GAM91 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22408. 

[13836] Hippocalcin-like 1 (HPCAL1, Accession NM.002149.2) is 
another GAM91 target gene, herein designated TARGET 
GENE. HPCAL1 BINDING SITE is a target binding site found 
in the 3 N untranslated region of multiple transcripts of 
mRNA encoded by HPCAL1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HPCAL1 BINDING 
SITE, designated SEQ ID:4354, to the nucleotide sequence 
of GAM91 RNA, herein designated GAM RNA, also desig- 
nated SEQID:336. 

[13837] Another function of GAM91 is therefore inhibition of Hip- 
pocalcin-like 1 (HPCAL1, Accession NM.002 149.2) . Ac- 
cordingly, utilities of GAM91 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with HPCAL1. 

[13838] |_j m domains containing 1 (LIMD1, Accession 

NM_014240.1) is another GAM91 target gene, herein des- 
ignated TARGET GENE. LIMD1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by LIMD1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LIMD1 BINDING SITE, designated 
SEQ ID: 19473, to the nucleotide sequence of GAM91 RNA, 
herein designated GAM RNA, also designated SEQ ID:336. 

[13839] Another function of GAM91 is therefore inhibition of Lim 
domains containing 1 (LIMD1, Accession NM.014240.1) . 
Accordingly, utilities of GAM91 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with LIMD1. 

[13840] 

[13841] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 92 
(GAM92), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 



[13842] GAM92 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM92 was detected is described hereinabove 
with reference to Figs. 8-15. 

[13843] GAM92 gene, herein designated GAM GENE, and GAM92 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[13844] GAM92 gene encodes a GAM92 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM92 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM92 precursor RNA is designated SEQ ID:60, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[13845] GAM92 precursor RNA folds onto itself, forming GAM92 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 



sequence of the second half thereof. 

[13846] GAM92 precursor RN A folds onto itself, forming GAM92 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[13847] Nucleotide sequence of GAM92 precursor RNA, desig- 
nated SEQ-ID: 60, and a schematic representation of a 
predicted secondary folding of GAM92 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[13848] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM92 folded precursor RNA into GAM92 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 



nucleotide sequence of GAM92 RNA is designated SEQ 
ID:308, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[13849] GAM92 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM92 target 
RNA, herein designated GAM TARGET RNA. GAM92 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[13850] CAM92 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM92 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM92 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 



ing GAM92 RNA may have a different number of target 
binding sites in untranslated regions of a GAM92 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[13851] The complementary binding of GAM92 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM92 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM92 target RNA into GAM92 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[13852] | t j S appreciated that GAM92 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM92 target genes. The mRNA of each one of this plu- 
rality of GAM92 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM92 RNA, 
herein designated GAM RNA, and which when bound by 
GAM92 RNA causes inhibition of translation of respective 
one or more GAM92 target proteins. 



[13853] ^ is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM92 gene, herein designated GAM GENE, on one or 
more GAM92 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[13854] | t j S appreciated that specific functions and accordingly 
utilities of GAM92 correlate with, and may be deduced 
from, the identity of the target genes which GAM92 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[13855] 
[13856] 



[13857] LOC158156 (Accession ) is a GAM92 target gene, herein 
designated TARGET GENE. LOC158156 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by LOC158156, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC158156 
BINDING SITE, designated SEQ ID:16734, to the nucleotide 
sequence of GAM92 RNA, herein designated GAM RNA, 
also designated SEQ ID:308. 

[13858] a function of GAM92 is therefore inhibition of LOC158156 
(Accession ) . Accordingly, utilities of GAM92 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with LOC158156. 

[13859] 

[13860] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 93 
(GAM93), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[13861] GAM93 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 



by which GAM93 was detected is described hereinabove 
with reference to Figs. 8-15. 

[13862] GAM93 gene, herein designated GAM GENE, and GAM93 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[13863] GAM93 gene encodes a GAM93 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM93 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM93 precursor RNA is designated SEQ ID: 14, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 14 is located at po- 
sition 32921767 relative to chromosome 21. 

[13864] GAM93 precursor RNA folds onto itself, forming GAM93 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[13865] GAM93 precursor RN A folds onto itself, forming GAM93 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[13866] Nucleotide sequence of GAM93 precursor RNA, desig- 
nated SEQ-ID: 14, and a schematic representation of a 
predicted secondary folding of GAM93 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[13867] An enzyme complex designated DICER COMPLEX, ^dices x 
the GAM93 folded precursor RNA into GAM93 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM93 RNA is designated SEQ 



ID:397, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[13868] GAM93 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM93 target 
RNA, herein designated GAM TARGET RNA. GAM93 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[13869] GAM93 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM93 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM93 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM93 RNA may have a different number of target 



binding sites in untranslated regions of a GAM93 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[13870] The complementary binding of GAM93 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM93 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM93 target RNA into GAM93 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[13871] | t j S appreciated that GAM93 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM93 target genes. The mRNA of each one of this plu- 
rality of GAM93 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM93 RNA, 
herein designated GAM RNA, and which when bound by 
GAM93 RNA causes inhibition of translation of respective 
one or more GAM93 target proteins. 

[13872] it j S further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM93 gene, herein designated GAM GENE, on one or 
more GAM93 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[13873] it is appreciated that specific functions and accordingly 
utilities of GAM93 correlate with, and may be deduced 
from, the identity of the target genes which GAM93 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[13874] 
[13875] 



[13876] FLJ32334 (Accession NM.144565.1) is a GAM93 target 

gene, herein designated TARGET GENE. FLJ32334 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ32334, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ32334 
BINDING SITE, designated SEQ ID:19780, to the nucleotide 
sequence of GAM93 RNA, herein designated GAM RNA, 
also designated SEQ ID:397. 

[13877] A function of GAM93 is therefore inhibition of FLJ32334 
(Accession NM.144565.1) . Accordingly, utilities of 
GAM93 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32334. 

[13878] Piakophilin 2 (PKP2, Accession NM_004572.1) is another 
GAM93 target gene, herein designated TARGET GENE. 
PKP2 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by PKP2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PKP2 BINDING SITE, designated SEQ ID:7334, to the nu- 
cleotide sequence of GAM93 RNA, herein designated GAM 



RNA, also designated SEQ ID:397. 
[13879] Another function of GAM93 is therefore inhibition of 
Plakophilin 2 (PKP2, Accession NM_004572.1), a gene 
which may play a role in junctional plaques. Accordingly, 
utilities of GAM93 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PKP2. 

[13880] The function of PKP2 has been established by previous 
studies. Plakophilins are armadillo repeat- containing 
proteins that are localized in the desmosomal plaque and 
cell nucleus. Desmosomal plakophilins, like plakophilin 2, 
form part of the link between the cytoplasmic tail of cad- 
herins and the intermediate filament cytoskeleton (Bonne 
et al., 2000). Mertens et al. (1996) isolated cDNAs encod- 
ing 2 forms of plakophilin- 2 (PKP2), which they named 
PKP2a and PKP2b, from human colon carcinoma and heart 
cDNA libraries. The predicted 837- amino acid PKP2a pro- 
tein contains 9 complete copies of the armadillo motif, 
which is an approximately 42- amino acid domain first 
defined in the Drosophila 'armadillo' gene product. Com- 
pared with PKP2a, the predicted 881- amino acid PKP2b 
protein contains an insertion of 44 amino acids between 
the second and third armadillo motifs. The authors sug- 



gested that PKP2a and PKP2b are derived from alterna- 
tively spliced PKP2 transcripts. The PKP2 and PKP1 (OMIM 
Ref. No. 601975) proteins are 42% identical in the ar- 
madillo repeats. Immunoblot analysis of a wide range of 
human cell lines and tissues using antibodies against 
PKP2 detected an approximately 100- kD protein, which 
sometimes appeared as a twin band. Immunolocalization 
studies showed that PKP2 is a constituent of the desmo- 
somal plaque in simple epithelia, some stratified epithelia, 
and some nonepithelial cells. PKP2 is also enriched in the 
karyoplasm of cells of various types, including those lack- 
ing desmosomes. Northern blot analysis detected approx- 
imately 5.3- kb PKP2 transcripts in diverse human cell 
lines and tissues representing both epithelial and nonep- 
ithelial cells. By fluorescence in situ hybridization and 
analysis of a somatic cell hybrid mapping panel, Bonne et 
al. (1998) mapped the PKP2 gene to 12pl3. Schmidt et al. 
(1999) used FISH to map the PKP2 gene to 12pll. Further 
analysis by Bonne et al. (2000) of a human 12pl3- spe- 
cific PAC clone showed that 12pl3 was the location of a 
processed plakophilin- 2 pseudogene, PKP2P1. By fluo- 
rescence in situ hybridization, Bonne et al. (2000) con- 
firmed the localization of PKP2 to 12pll. 



[13881] 

[13882] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13883] Bonne, S.; van Hengel, J; van Roy, F. : Assignment of the 
plakophilin- 2 gene (PKP2) and a plakophilin- 2 pseudo- 
gene (PKP2P1) to human chromosome bands 12pll and 
12pl3, respectively, by in situ hybridization. Cytogenet. 
Cell Genet. 88: 286- 287, 2000. ; and 

[13884] Bonne, S.; van Hengel, J.; van Roy, F. : Chromosomal map- 
ping of human armadillo genes belonging to the 
pl20(ctn)/plakophilin subfamily. Genomics 51: 452- 454, 
1998. 

[13885] Further studies establishing the function and utilities of 
PKP2 are found in John Hopkins OMIM database record ID 
602861, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Proline rich 1 
(PROL1, Accession NM_021225.1) is another GAM93 tar- 
get gene, herein designated TARGET GENE. PROL1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PROL1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of PROL1 
BINDING SITE, designated SEQ ID:11105, to the nucleotide 
sequence of GAM93 RNA, herein designated GAM RNA, 
also designated SEQ ID:397. 
[13886] Another function of GAM93 is therefore inhibition of Pro- 
line rich 1 (PROL1, Accession NM_021225.1) . Accordingly, 
utilities of GAM93 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PROL1. 

[13887] 

[13888] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 94 
(GAM94), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[13889] GAM94 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM94 was detected is described hereinabove 
with reference to Figs. 8-15. 

[13890] GAM94 gene, herein designated GAM GENE, and GAM94 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 



[13891] GAM94 gene encodes a GAM94 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM94 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM94 precursor RNA is designated SEQ ID:2, and is pro- 
vided hereinbelow with reference to the sequence listing 
part. 

[13892] GAM94 precursor RNA folds onto itself, forming GAM94 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this " hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[13893] GAM94 precursor RNA folds onto itself, forming GAM94 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 



half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[13894] Nucleotide sequence of GAM94 precursor RNA, desig- 
nated SEQ-ID: 2, and a schematic representation of a pre- 
dicted secondary folding of GAM94 folded precursor RNA 
are further described with reference to Table 2, hereby in- 
corporated by reference. 

[13895] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM94 folded precursor RNA into GAM94 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: B) 
nucleotide sequence of GAM94 RNA is designated SEQ 
ID:332, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[13896] GAM94 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM94 target 
RNA, herein designated GAM TARGET RNA. GAM94 target 



RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5^ untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[13897] GAM94 RNA, herein designated GAM RNA, binds comple- 
mentary to one or more target binding sites located in 
untranslated regions of GAM94 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM94 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM94 RNA may have a different number of target 
binding sites in untranslated regions of a GAM94 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 



[13898] The complementary binding of GAM94 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM94 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM94 target RNA into GAM94 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[13899] it is appreciated that GAM94 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM94 target genes. The mRNA of each one of this plu- 
rality of GAM94 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM94 RNA, 
herein designated GAM RNA, and which when bound by 
GAM94 RNA causes inhibition of translation of respective 
one or more GAM94 target proteins. 

[13900] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM94 gene, herein designated GAM GENE, on one or 
more GAM94 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 



ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[13901] it j S appreciated that specific functions and accordingly 
utilities of GAM94 correlate with, and may be deduced 
from, the identity of the target genes which GAM94 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[13902] 
[13903] 

[13904] Atp-binding cassette, sub-family a (abcl), member 1 

(ABCA1, Accession NP.005493.2) is a GAM94 target gene, 
herein designated TARGET GENE. ABCA1 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by ABCA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ABCA1 BINDING 
SITE, designated SEQ ID:8991, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 
[13905] A function of GAM94 is therefore inhibition of Atp- 

binding cassette, sub-family a (abcl), member 1 (ABCA1, 
Accession NP_005493.2), a gene which camp- dependent 
and sulfonylurea- sensitive anion transporter, and there- 
fore is associated with Tangier disease (high density 
lipoprotein deficiency type i ). Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
Tangier disease (high density lipoprotein deficiency type i 
), and of other diseases and clinical conditions associated 
with ABCA1. 

[13906] The function of ABCA1 has been established by previous 
studies. By a PCR- based approach, Luciani et al. (1994) 
identified 2 novel mammalian members of the family of 
ATP- binding cassette (ABC) transporters designated ABC1 
and ABC2 (OMIM Ref. No. 600047). They belong to a 
group of traffic ATPases encoded as a single multifunc- 
tional protein, such as CFTR (OMIM Ref. No. 602421) and 
P- glycoproteins (see OMIM Ref. No. 171050). Both ABC1 



and ABC2 are large, internally symmetrical molecules that 
contain complete information for a functional 'channel- 
like' structure, a feature typical of the mammalian trans- 
porters at the plasma membrane. In both ABC1 and ABC2, 
the 2 halves of the molecules do not share extensive se- 
quence similarity, apart from the nucleotide binding do- 
mains. This feature, shared with CFTR and with MRP1 
(OMIM Ref. No. 158343), is in contrast with the high simi- 
larity shown by the 2 halves of P- glycoproteins. The find- 
ing argues against internal gene duplication as the event 
giving rise to the symmetric structure and favors the al- 
ternative hypothesis of the fusion of 2 independently 
evolved genes encoding the 2 halves. Santamarina- Fojo 
et al. (2000) found that the ABCA1 gene spans 149 kb and 
contains 50 exons. They identified 62 repetitive Alu se- 
quences in the 49 introns. Comparative analysis of the 
mouse and human ABCA1 promoter sequences identified 
specific regulatory elements that are evolutionarily con- 
served. Pullinger et al. (2000) analyzed the promoter re- 
gion of ABCA1. They identified 7 putative SP1 (OMIM Ref. 
No. 189906)- binding sites, 4 sterol regulatory elements 
(SREs) similar to the SRE of the low density lipoprotein re- 
ceptor (LDLR; 606945) promoter region, a CpG island, a 



possible weak TATA box, 2 distal CCAAT sequences, and 
binding sites for several other transcription factors. 

[13907] 

[13908] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13909] Luciani, M. F.; Denizot, F.; Savary, S.; Mattel, M. C; Chi- 
mini, G. : Cloning of two novel ABC transporters mapping 
on human chromosome 9. Genomics 21: 150- 159, 1994. 
; and 

[13910] Santamarina- Fojo, S.; Peterson, K.; Knapper, C; Qiu, Y.; 
Freeman, L; Cheng, J.- F.; Osorio, J.; Remaley, A.; Yang, 
X.- P.; Haudenschild, C; Prades, C; Chimini, G.; Black- 
mon, E.; Franc. 

[13911] Further studies establishing the function and utilities of 
ABCA1 are found in John Hopkins OMIM database record 
ID 600046, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Active bcr- 
related gene (ABR, Accession NP_001083.1) is another 
GAM94 target gene, herein designated TARGET GENE. ABR 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by ABR, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ABR BINDING SITE, designated SEQ 
ID: 18596, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[13912] Another function of GAM94 is therefore inhibition of Ac- 
tive bcr-related gene (ABR, Accession NP_001083.1), a 
gene which gtpase- activating protein for rac and cdc42. 
and therefore may be associated with Medulloblastoma. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of Medulloblastoma, and of other dis- 
eases and clinical conditions associated with ABR. 

[13913] The function of ABR has been established by previous 
studies. Heisterkamp et al. (1989) described an active 
BCR- related gene (ABR) that they identified based on its 
homology with the BCR gene (OMIM Ref. No. 151410) lo- 
cated on chromosome 22. BCR is involved in reciprocal 
translocations with the ABL oncogene (OMIM Ref. No. 
189980) on chromosome 9 in Philadelphia chromosome- 
positive chronic myelogenous leukemia. Heisterkamp et 
al. (1993) mapped the ABR gene to 17pl3.3 by in situ hy- 
bridization techniques. McDonald et al. (1994) found that 
the ABR locus was deleted in 7 of 8 informative cases of 



medulloblastoma. Using pulsed field gel electrophoresis, 
they localized a polymorphic marker of the ABR gene to 
within 220 kb of D17S34. A cosmid contig constructed in 
this region was used to demonstrate by fluorescence in 
situ hybridization that the 5- prime to 3- prime transcrip- 
tional orientation of the ABR gene is toward the telomere. 

[13914] 

[13915] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13916] Heisterkamp, N.; Kaartinen, V.; van Soest, S.; Bokoch, G. 
M.; Groffen, J. : Human ABR encodes a protein with GAP- 
rac activity and homology to the DBL nucleotide exchange 
factor domain. J. Biol. Chem. 268: 16903- 16906, 1993. ; 
and 

[13917] McDonald, J. D.; Daneshvar, L; Willert, J. R.; Matsumura, 
K.; Waldman, F.; Cogen, P. H. : Physical mapping of chro- 
mosome 17pl3.3 in the region of a putative tumor sup- 
pressor gene import. 

[13918] Further studies establishing the function and utilities of 
ABR are found in John Hopkins OMIM database record ID 
600365, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Angiotensin i con- 



verting enzyme (peptidyl-dipeptidase a) 1 (ACE, Accession 
NP_690044.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. ACE BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of multiple 
transcripts of mRNA encoded by ACE, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ACE BINDING 
SITE, designated SEQ ID: 10322, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 
[13919] Another function of GAM94 is therefore inhibition of An- 
giotensin i converting enzyme (peptidyl-dipeptidase a) 1 
(ACE, Accession NP_690044.1), a gene which Angiotensin 
I- converting enzyme (dipeptidyl carboxypeptidase 1). Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ACE. 

[13920] The function of ACE and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.ACTR6 (Accession NP_071941.1) is another 
GAM94 target gene, herein designated TARGET GENE. 



ACTR6 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by ACTR6, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ACTR6 BINDING SITE, designated SEQ ID: 17448, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[13921] Another function of GAM94 is therefore inhibition of 

ACTR6 (Accession NP.071941.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ACTR6. 

[13922] Arp8 actin-related protein 8 homolog (yeast) (ACTR8, Ac- 
cession NP_075050.1) is another GAM94 target gene, 
herein designated TARGET GENE. ACTR8 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by ACTR8, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ACTR8 BINDING 
SITE, designated SEQ ID:7335, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 



[13923] Another function of GAM94 is therefore inhibition of Arp8 
actin-related protein 8 homolog (yeast) (ACTR8, Accession 
NP_075050.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ACTR8. 

[13924] Adisintegrin and metalloproteinase domain 10 (ADAM 10, 
Accession NP_001101.1) is another GAM94 target gene, 
herein designated TARGET GENE. ADAM 10 BINDING SITE is 
a target binding site found in the 5 X untranslated region 
of mRNA encoded by ADAM 10, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ADAM10 BIND- 
ING SITE, designated SEQ ID:19754, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[13925] Another function of GAM94 is therefore inhibition of A 
disintegrin and metalloproteinase domain 10 (ADAM 10, 
Accession NP_001101.1), a gene which Member of ADAM 
family of zinc metalloproteases. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ADAM10. 

[13926] The function of ADAM10 and its association with various 



diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.A disintegrin-like and metalloprotease 
(reprolysin type) with thrombospondin type 1 motif, 8 
(ADAMTS8, Accession NP_008968.2) is another GAM94 
target gene, herein designated TARGET GENE. ADAMTS8 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by ADAMTS8, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ADAMTS8 BINDING SITE, designated SEQ ID: 192 14, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[13927] Another function of GAM94 is therefore inhibition of A 

disintegrin-like and metalloprotease (reprolysin type) with 
thrombospondin type 1 motif, 8 (ADAMTS8, Accession 
NP_008968.2), a gene which has anti- angiogenic proper- 
ties. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with ADAMTS8. 

[13928] The function of ADAMTS8 has been established by previ- 
ous studies. Thrombospondin- 1 (THBS1; 188060) asso- 



ciates with the extracellular matrix and inhibits angiogen- 
esis in vivo. In vitro, THBS1 blocks capillary- like tube for- 
mation and endothelial cell proliferation. The antiangio- 
genic activity is mediated by a region that contains 3 type 
1 (properdin or thrombospondin) repeats. By searching an 
EST database for sequences containing the antiangiogenic 
motif of THBS1, Vazquez et al. (1999) identified heart and 
lung cDNAs encoding ADAMTS1 (OMIM Ref. No. 605174) 
and ADAMTS8, which they called METH1 and METH2, re- 
spectively. Sequence analysis predicted that the 890- 
amino acid ADAMTS8 protein shares 52% amino acid 
identity with ADAMTS1. ADAMTS8 is a secreted protein 
that has an N- terminal signal peptide, a zinc metallopro- 
tease domain containing a zinc- binding site, and a cys- 
teine- rich region containing 2 putative disintegrin loops. 
The C terminus of ADAMTS8 has 2 heparin- binding 
thrombospondin repeats with 6 cys and 3 trp residues. 
Southern blot analysis showed that ADAMTS8 is a single- 
copy gene distinct from that encoding ADAMTS1. North- 
ern blot analysis detected highest expression of a 3.7- kb 
ADAMTS8 transcript in adult and fetal lung, with lower 
expression in brain, placenta, heart, and stomach, as well 
as fetal brain and kidney. Expression was also detected in 



a colon carcinoma cell line. SDS- PAGE analysis demon- 
strated that ADAMTS8 is expressed as a 98- kD protein, a 
79- kD protein after cleavage at the subtilisin site, or as a 
64- kD protein, which is most abundant, generated by an 
additional processing event. Functional analysis deter- 
mined that ADAMTS8 disrupts angiogenesis in vivo and in 
vitro more efficiently than THBS1 or endostatin (OMIM Ref. 
No. 120328) but somewhat less efficiently than ADAMTS1. 
By interspecific backcross analysis, Georgiadis et al. 
(1999) mapped the mouse Adamts8 gene to chromosome 
9 in a region showing homology of synteny with human 
llq23- qter. They mapped the human ADAMTS8 gene to 
llq25 by PCR analysis of a radiation hybrid mapping 
panel. The authors noted that a number of disorders have 
been mapped in the vicinity of the ADAMTS8 gene in mice 
and humans, most notably, given the expression and 
functional analyses, lung neoplasms. 

[13929] 

[13930] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13931] Georgiadis, K. E.; Hirohata, S.; Seldin, M. F.; Apte, S. S. : 
ADAM- TS8, a novel metalloprotease of the ADAM- TS 



family located on mouse chromosome 9 and human chro- 
mosome 11. Genomics 62: 312- 315, 1999. ; and 

[13932] Vazquez, F.; Hastings, C; Ortega, M.- A.; Lane, T. F.; 

Oikemus, S.; Lombardo, M.; Iruela- Arispe, M. L. : METH- 
1, a human ortholog of ADAMTS- 1, and METH- 2 are 
members of a new family of. 

[13933] Further studies establishing the function and utilities of 
ADAMTS8 are found in John Hopkins OMIM database 
record ID 605175, and in cited publications listed in Table 
5, which are hereby incorporated by reference.Afg3 atpase 
family gene 3-like 1 (yeast) (AFG3L1, Accession 
NP_001123.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. AFG3L1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by AFG3L1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of AFG3L1 BINDING SITE, desig- 
nated SEQ ID:13711, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[13934] Another function of GAM94 is therefore inhibition of Afg3 
atpase family gene 3-like 1 (yeast) (AFG3L1, Accession 



NP_001123.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AFC3L1. 

[13935] a kinase (prka) anchor protein 2 (AKAP2, Accession 

NP_009134.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. AKAP2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by AKAP2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
AKAP2 BINDING SITE, designated SEQ ID:6726, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[13936] Another function of GAM94 is therefore inhibition of A ki- 
nase (prka) anchor protein 2 (AKAP2, Accession 
NP_009134.1), a gene which binds to regulatory subunit 
(rii) of protein kinase a. Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with AKAP2. 

[13937] The function of AKAP2 has been established by previous 
studies. Gene map locus Chr.9 Protein kinase A (PKA; 
OMIM Ref. No. 176911) mediates actions of hormones and 



neurotransmitters that activate adenylate cyclase (see 
OMIM Ref. No. 103070). Signals carried by cAMP are often 
directed at discrete intracellular sites. A nonuniform dis- 
tribution of PKA type II molecules occurs when they are 
attached to the cytoskeleton by 'A- kinase anchor pro- 
teins' (see OMIM Ref. No. AKAP1, 602449). Such anchored 
molecules may be essential for dissemination of cAMP 
signals in highly polarized epithelium such as lung and 
kidney. Using yeast 2- hybrid screening, Dong et al. 
(1998) isolated cDNAs encoding 6 isoforms of a full- 
length 885- kD mouse protein which they termed AKAP- 
KL because of its expression in epithelial cells of kidney 
and lung. Sequence analysis showed that the isoforms are 
generated by alternative splicing and by utilization of ei- 
ther of 2 translation start codons. Using affinity chro- 
matography and Western blot analysis, the authors 
showed that AKAP- KL binds PKA type II in intact cells. By 
immunoblot analysis of tissue fractions, Dong et al. 
(1998) found that AKAP- KL is abundantly expressed in 
lung, moderately expressed in thymus and cerebellum, 
but absent in heart, cerebral cortex, and liver. Confocal 
immunofluorescence microscopy revealed that AKAP- KL 
accumulates in regions of the cortical cytoskeleton in as- 



sociation with F- actin (see OMIM Ref. No. 102610) in hu- 
man embryonic kidney cells. By radiation hybrid analysis, 
Nagase et al. (1999) mapped the human AKAP gene, 
which they called KIAA0920, to chromosome 9. 

[13938] 

[13939] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13940] Dong, F.; Feldmesser, M.; Casadevall, A.; Rubin, C. S. : 
Molecular characterization of a cDNA that encodes six 
isoforms of a novel murine A kinase anchor protein. J. 
Biol. Chem. 273: 6533- 6541, 1998. ; and 

[13941] Nagase, T.; Ishikawa, K.; Suyama, M.; Kikuno, R.; Hiro- 

sawa, M.; Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; 
Ohara, O. : Prediction of the coding sequences of uniden- 
tified human ge. 

[13942] Further studies establishing the function and utilities of 
AKAP2 are found in John Hopkins OMIM database record 
ID 604582, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.A kinase 
(prka) anchor protein 2 (AKAP2, Accession NP.671492.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. AKAP2 BINDING SITE is a target binding site found 



in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by AKAP2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of AKAP2 BINDING 
SITE, designated SEQ ID:6726, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[13943] Another function of GAM94 is therefore inhibition of A ki- 
nase (prka) anchor protein 2 (AKAP2, Accession 
NP_671492.1), a gene which binds to regulatory subunit 
(rii) of protein kinase a. Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with AKAP2. 

[13944] The function of AKAP2 has been established by previous 
studies. Gene map locus Chr.9 Protein kinase A (PKA; 
OMIM Ref. No. 176911) mediates actions of hormones and 
neurotransmitters that activate adenylate cyclase (see 
OMIM Ref. No. 103070). Signals carried by cAMP are often 
directed at discrete intracellular sites. A nonuniform dis- 
tribution of PKA type II molecules occurs when they are 
attached to the cytoskeleton by 'A- kinase anchor pro- 
teins' (see OMIM Ref. No. AKAP1, 602449). Such anchored 



molecules may be essential for dissemination of cAMP 
signals in highly polarized epithelium such as lung and 
kidney. Using yeast 2- hybrid screening, Dong et al. 
(1998) isolated cDNAs encoding 6 isoforms of a full- 
length 885- kD mouse protein which they termed AKAP- 
KL because of its expression in epithelial cells of kidney 
and lung. Sequence analysis showed that the isoforms are 
generated by alternative splicing and by utilization of ei- 
ther of 2 translation start codons. Using affinity chro- 
matography and Western blot analysis, the authors 
showed that AKAP- KL binds PKA type II in intact cells. By 
immunoblot analysis of tissue fractions, Dong et al. 
(1998) found that AKAP- KL is abundantly expressed in 
lung, moderately expressed in thymus and cerebellum, 
but absent in heart, cerebral cortex, and liver. Confocal 
immunofluorescence microscopy revealed that AKAP- KL 
accumulates in regions of the cortical cytoskeleton in as- 
sociation with F- actin (see OMIM Ref. No. 102610) in hu- 
man embryonic kidney cells. By radiation hybrid analysis, 
Nagase et al. (1999) mapped the human AKAP gene, 
which they called KIAA0920, to chromosome 9. 

[13945] 

[13946] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[13947] Dong, F.; Feldmesser, M.; Casadevall, A.; Rubin, C. S. : 
Molecular characterization of a cDNA that encodes six 
isoforms of a novel murine A kinase anchor protein. J. 
Biol. Chem. 273: 6533- 6541, 1998. ; and 

[13948] Nagase, T.; Ishikawa, K.; Suyama, M.; Kikuno, R.; Hiro- 

sawa, M.; Miyajima, N.; Tanaka, A.; Kotani, H.; Nomura, N.; 
Ohara, O. : Prediction of the coding sequences of uniden- 
tified human ge. 

[13949] Further studies establishing the function and utilities of 
AKAP2 are found in John Hopkins OMIM database record 
ID 604582, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.ALEX3 
(Accession NP_057691.1) is another CAM94 target gene, 
herein designated TARGET GENE. ALEX3 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
multiple transcripts of mRNA encoded by ALEX3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ALEX3 BINDING SITE, designated SEQ ID:15945, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 



RNA, also designated SEQ ID:332. 

[13950] Another function of GAM94 is therefore inhibition of 

ALEX3 (Accession NP_057691.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ALEX3. 

[13951] ALEX3 (Accession NP_808816.1) is another GAM94 target 
gene, herein designated TARGET GENE. ALEX3 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by ALEX3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ALEX3 BINDING SITE, designated SEQ 
ID:15945, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[13952] Another function of GAM94 is therefore inhibition of 

ALEX3 (Accession NP_808816.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ALEX3. 

[13953] ALEX3 (Accession NP_808817.1) is another GAM94 target 
gene, herein designated TARGET GENE. ALEX3 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by ALEX3, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ALEX3 BINDING SITE, designated SEQ 
ID: 15945, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[13954] Another function of GAM94 is therefore inhibition of 

ALEX3 (Accession NP_808817.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ALEX3. 

[13955] ALK7 (Accession NP_660302.1) is another GAM94 target 
gene, herein designated TARGET GENE. ALK7 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ALK7, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ALK7 BINDING 
SITE, designated SEQ ID: 1036, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[13956] Another function of GAM94 is therefore inhibition of ALK7 
(Accession NP_660302.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with ALK7. 
[13957] Ankyrin 1, erythrocytic (ANK1, Accession NP_065208.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. ANK1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ANK1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ANK1 BINDING SITE, 
designated SEQ ID: 1839, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[13958] Another function of GAM94 is therefore inhibition of 

Ankyrin 1, erythrocytic (ANK1, Accession NP_065208.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ANK1. 

[13959] Ankyrin 1, erythrocytic (ANK1, Accession NP_065214.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. ANK1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ANK1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ANK1 BINDING SITE, 
designated SEQ ID: 1839, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[13960] Another function of GAM94 is therefore inhibition of 

Ankyrin 1, erythrocytic (ANK1, Accession NP_065214.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ANK1. 

[13961] Ankyrin 1, erythrocytic (ANK1, Accession NP_065210.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. ANK1 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by ANK1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ANK1 BINDING SITE, 
designated SEQ ID: 1839, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[13962] Another function of GAM94 is therefore inhibition of 

Ankyrin 1, erythrocytic (ANK1, Accession NP_065210.1) . 



Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ANK1. 
[13963] Ankyrin 1, erythrocytic (ANK1, Accession NP_065211.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. ANK1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ANK1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ANK1 BINDING SITE, 
designated SEQ ID: 1839, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[13964] Another function of GAM94 is therefore inhibition of 

Ankyrin 1, erythrocytic (ANK1, Accession NP_065211.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ANK1. 

[13965] Ankyrin 1, erythrocytic (ANK1, Accession NP_000028.2) is 
another GAM94 target gene, herein designated TARGET 
GENE. ANK1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 



mRNA encoded by ANK1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ANK1 BINDING SITE, 
designated SEQ ID: 1839, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[13966] Another function of GAM94 is therefore inhibition of 

Ankyrin 1, erythrocytic (ANK1, Accession NP_000028.2) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ANK1. 

[13967] Ankyrin 1, erythrocytic (ANK1, Accession NP.065213.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. ANK1 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by ANK1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ANK1 BINDING SITE, 
designated SEQ ID: 1839, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 



[13968] Another function of GAM94 is therefore inhibition of 

Ankyrin 1, erythrocytic (ANK1, Accession NP_065213.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ANK1. 

[13969] Ankyrin 1, erythrocytic (ANK1, Accession NP_065212.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. ANK1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ANK1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ANK1 BINDING SITE, 
designated SEQ ID: 1839, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[13970] Another function of GAM94 is therefore inhibition of 

Ankyrin 1, erythrocytic (ANK1, Accession NP_065212.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ANK1. 

H39 71 ] Ankyrin 1, erythrocytic (ANK1, Accession NP_065209.1) is 
another GAM94 target gene, herein designated TARGET 



GENE. ANK1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ANK1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ANK1 BINDING SITE, 
designated SEQ ID: 1839, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[13972] Another function of GAM94 is therefore inhibition of 

Ankyrin 1, erythrocytic (ANK1, Accession NP_065209.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ANK1. 

[13973] AP1S3 (Accession XP.291023.1) is another GAM94 target 
gene, herein designated TARGET GENE. AP1S3 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by AP1S3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of AP1S3 BINDING SITE, designated SEQ ID:6748, 
to the nucleotide sequence of GAM94 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:332. 

[13974] Another function of GAM94 is therefore inhibition of 

AP1S3 (Accession XP.291023.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AP1S3. 

[13975] APLN (Accession NP.059109.2) is another GAM94 target 
gene, herein designated TARGET GENE. APLN BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by APLN, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of APLN BINDING 
SITE, designated SEQ ID:3649, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[13976] Another function of GAM94 is therefore inhibition of APLN 
(Accession NP_059109.2) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with APLN. 

[13977] Apolipoprotein a-v (APOA5, Accession NP_443200.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. APOA5 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 



AP0A5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of APOA5 BINDING SITE, designated 
SEQ ID: 14854, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[13978] Another function of GAM94 is therefore inhibition of 
Apolipoprotein a-v (APOA5, Accession NP_443200.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with APOA5. 

[13979] Aquaporin 1 (channel-forming integral protein, 28kda) 

(AQP1, Accession NP_000376.1) is another GAM94 target 
gene, herein designated TARGET GENE. AQP1 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by AQP1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of AQP1 BIND- 
ING SITE, designated SEQ ID:19824, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[13980] Another function of GAM94 is therefore inhibition of 



Aquaporin 1 (channel -forming integral protein, 28kda) 
(AQP1, Accession NP_000376.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AQP1. 

[13981] Archain 1 (ARCN1, Accession NP.001646.2) is another 
GAM94 target gene, herein designated TARGET GENE. 
ARCN1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byARCNl, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ARCN1 BINDING SITE, designated SEQ ID:10942, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[13982] Another function of GAM94 is therefore inhibition of Ar- 
chain 1 (ARCN1, Accession NP.001646.2), a gene which 
plays a fundamental role in eukaryotic cell biology. Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ARCN1. 

[13983] The function of ARCN1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to GAM30.1.Rho guanine nucleotide exchange factor (gef) 
12 (ARHGEF12, Accession NP_056128.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
ARHGEF12 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by 
ARHGEF12, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ARHGEF12 BINDING SITE, desig- 
nated SEQ ID:3599, to the nucleotide sequence of GAM94 
RNA, herein designated GAM RNA, also designated SEQ 
ID:332. 

[13984] Another function of GAM94 is therefore inhibition of Rho 
guanine nucleotide exchange factor (gef) 12 (ARHGEF12, 
Accession NP_056128.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ARHGEF12. 

[13985] cdc42 guanine nucleotide exchange factor (gef) 9 

(ARHGEF9, Accession NP_056000.1) is another GAM94 
target gene, herein designated TARGET GENE. ARHGEF9 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by ARHGEF9, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ARHGEF9 BINDING SITE, designated SEQ ID: 14362, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[13986] Another function of GAM94 is therefore inhibition of 
Cdc42 guanine nucleotide exchange factor (gef) 9 
(ARHGEF9, Accession NP_056000.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ARHGEF9. 

[13987] Astrotactin (ASTN, Accession XP_045113.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
ASTN BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by ASTN, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ASTN BINDING SITE, designated SEQ ID: 14476, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[13988] Another function of GAM94 is therefore inhibition of As- 
trotactin (ASTN, Accession XP_045 113.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with ASTN. 

[13989] Atpase, h+ transporting, lysosomal 13kda, vl subunit g 

isoform 2 (ATP6V1G2, Accession NP.569730.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
ATP6V1G2 BINDING SITE is a target binding site found in 
the 5 X untranslated region of multiple transcripts of 
mRNA encoded by ATP6V1G2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ATP6V1G2 
BINDING SITE, designated SEQ ID:2763, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[13990] Another function of GAM94 is therefore inhibition of At- 
pase, h+ transporting, lysosomal 13kda, vl subunit g iso- 
form 2 (ATP6V1G2, Accession NP_569730.1) . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ATP6V1G2. 

[13991] Beta-site app-cleaving enzyme (BACE, Accession 

NP_620428.1) is another GAM 94 target gene, herein des- 
ignated TARGET GENE. BACE BINDING SITE is a target 



binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by BACE, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of BACE 
BINDING SITE, designated SEQ ID:19344, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[13992] Another function of GAM94 is therefore inhibition of Beta- 
site app-cleaving enzyme (BACE, Accession 
NP_620428.1), a gene which is responsible for the prote- 
olytic processing of the amyloid precursor protein and 
therefore may be associated with Alzheimer disease. Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of Alzheimer disease, and of other diseases 
and clinical conditions associated with BACE. 

[13993] The function of BACE and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM71.1. Beta-site app-cleaving enzyme (BACE, Acces- 
sion NP_036236.1) is another GAM94 target gene, herein 
designated TARGET GENE. BACE BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 



pie transcripts of mRNA encoded by BACE, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of BACE 
BINDING SITE, designated SEQ ID:19344, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[13994] Another function of GAM94 is therefore inhibition of Beta- 
site app-cleaving enzyme (BACE, Accession 
NP_036236.1), a gene which is responsible for the prote- 
olytic processing of the amyloid precursor protein and 
therefore may be associated with Alzheimer disease. Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of Alzheimer disease, and of other diseases 
and clinical conditions associated with BACE. 

[13995] The function of BACE and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM71.1. Beta-site app-cleaving enzyme (BACE, Acces- 
sion NP_620429.1) is another GAM94 target gene, herein 
designated TARGET GENE. BACE BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by BACE, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of BACE 
BINDING SITE, designated SEQ ID: 19344, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[13996] Another function of GAM94 is therefore inhibition of Beta- 
site app-cleaving enzyme (BACE, Accession 
NP_620429.1), a gene which is responsible for the prote- 
olytic processing of the amyloid precursor protein and 
therefore may be associated with Alzheimer disease. Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of Alzheimer disease, and of other diseases 
and clinical conditions associated with BACE. 

[13997] The function of BACE and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM71.1. Beta-site app-cleaving enzyme (BACE, Acces- 
sion NP_620427.1) is another GAM94 target gene, herein 
designated TARGET GENE. BACE BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by BACE, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of BACE 
BINDING SITE, designated SEQ ID:19344, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[13998] Another function of GAM94 is therefore inhibition of Beta- 
site app-cleaving enzyme (BACE, Accession 
NP_620427.1), a gene which is responsible for the prote- 
olytic processing of the amyloid precursor protein and 
therefore may be associated with Alzheimer disease. Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of Alzheimer disease, and of other diseases 
and clinical conditions associated with BACE. 

[13999] jhe function of BACE and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM71.1.Btb and cnc homology 1, basic leucine zipper 
transcription factor 2 (BACH2, Accession NP_068585.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. BACH 2 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
BACH2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of BACH 2 BINDING SITE, designated 
SEQ ID: 17333, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14000] Another function of GAM94 is therefore inhibition of Btb 
and cnc homology 1, basic leucine zipper transcription 
factor 2 (BACH 2, Accession NP_068585.1), a gene which 
acts as repressor or activator, binds to maf recognition el- 
ements and therefore may be associated with Non- 
hodgkin lymphoma. Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of Non- 
hodgkin lymphoma, and of other diseases and clinical 
conditions associated with BACH2. 

[14001] jhe function of BACH2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Bromodomain adjacent to zinc finger domain, 
2a (BAZ2A, Accession NP_038477.1) is another GAM94 
target gene, herein designated TARGET GENE. BAZ2A 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by BAZ2A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
BAZ2A BINDING SITE, designated SEQ ID: 16323, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[14002] Another function of GAM94 is therefore inhibition of Bro- 
modomain adjacent to zinc finger domain, 2a (BAZ2A, Ac- 
cession NP_038477.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BAZ2A. 

[14003] B-cell cll/lymphoma lib (zinc finger protein) (BCL11B, 
Accession NP_075049.1) is another GAM94 target gene, 
herein designated TARGET GENE. BCL11B BINDING SITE1 
and BCL11B BINDING SITE2 are target binding sites found 
in untranslated regions of multiple transcripts of mRNA 
encoded by BCL11B, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BCL11B BINDING SITE1 and 
BCL11B BINDING SITE2, designated SEQ ID:17597 and SEQ 
ID: 17597 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14004] Another function of GAM94 is therefore inhibition of B- 



cell cll/lymphoma lib (zinc finger protein) (BCL11B, Ac- 
cession NP_075049.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BCL11B. 
[14005] B-cell cll/lymphoma lib (zinc finger protein) (BCL11B, 
Accession NP_075049.1) is another GAM94 target gene, 
herein designated TARGET GENE. BCL11B BINDING SITE1 
and BCL11B BINDING SITE2 are target binding sites found 
in untranslated regions of multiple transcripts of mRNA 
encoded by BCL11B, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BCL11B BINDING SITE1 and 
BCL11B BINDING SITE2, designated SEQ ID:3630 and SEQ 
ID: 14045 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14006] Another function of GAM94 is therefore inhibition of B- 
cell cll/lymphoma lib (zinc finger protein) (BCL11B, Ac- 
cession NP_075049.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BCL11B. 

[14007] BM-002 (Accession NP_057701.1) is another GAM94 tar- 



get gene, herein designated TARGET GENE. BM-002 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by BM-002, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of BM-002 
BINDING SITE, designated SEQ ID:19641, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[14008] Another function of GAM94 is therefore inhibition of BM- 
002 (Accession NP_057701.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BM-002. 

[14009] Bone morphogenetic protein 4 (BMP4, Accession 

NP_570911.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. BMP4 BINDING SITE1 through BMP4 
BINDING SITE4 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
BMP4, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of BMP4 BINDING SITE1 through BMP4 
BINDING SITE4, designated SEQ ID:17767, SEQ ID:11479, 



SEQ ID:16063 and SEQ ID:17767 respectively, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[14010] Another function of GAM94 is therefore inhibition of Bone 
morphogenetic protein 4 (BMP4, Accession NP_570911.1), 
a gene which acts in mesoderm induction, tooth develop- 
ment, limb formation and fracture repair and therefore 
may be associated with Fibrodysplasia ossificans progres- 
siva. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Fibrodysplasia ossificans 
progressiva, and of other diseases and clinical conditions 
associated with BMP4. 

[14011] The function of BMP4 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Bone morphogenetic protein 4 (BMP4, Acces- 
sion NP_570911.1) is another GAM94 target gene, herein 
designated TARGET GENE. BMP4 BINDING SITE1 through 
BMP4 BINDING SITE4 are target binding sites found in un- 
translated regions of multiple transcripts of mRNA en- 
coded by BMP4, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of BMP4 BINDING SITE1 through 
BMP4 BINDING SITE4, designated SEQ ID:11479, SEQ 
ID:15443, SEQ ID:15443 and SEQ ID:16063 respectively, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14012] Another function of GAM94 is therefore inhibition of Bone 
morphogenetic protein 4 (BMP4, Accession NP_570911.1), 
a gene which acts in mesoderm induction, tooth develop- 
ment, limb formation and fracture repair and therefore 
may be associated with Fibrodysplasia ossificans progres- 
siva. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Fibrodysplasia ossificans 
progressiva, and of other diseases and clinical conditions 
associated with BMP4. 

[14013] The function of BMP4 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. Basic transcription element binding protein 1 
(BTEB1, Accession NP_001197.1) is another GAM94 target 
gene, herein designated TARGET GENE. BTEB1 BINDING 
SITE1 and BTEB1 BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by 
BTEB1, corresponding to target binding sites such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of BTEB1 BINDING SITE1 and BTEB1 
BINDING SITE2, designated SEQ ID:6904 and SEQ ID:12461 
respectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14014] Another function of GAM94 is therefore inhibition of Basic 
transcription element binding protein 1 (BTEB1, Accession 
NP_001197.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BTEB1. 

[14015] Butyrophilin, subfamily 2, member al (BTN2A1, Accession 
NP_008980.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. BTN2A1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by BTN2A1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
BTN2A1 BINDING SITE, designated SEQ ID:2586, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14016] Another function of GAM94 is therefore inhibition of Buty- 



rophilin, subfamily 2, member al (BTN2A1, Accession 
NP_008980.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BTN2A1. 

[14017] Butyrophilin, subfamily 2, member al (BTN2A1, Accession 
NP_510961.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. BTN2A1 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by BTN2A1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
BTN2A1 BINDING SITE, designated SEQ ID:2586, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14018] Another function of GAM94 is therefore inhibition of Buty- 
rophilin, subfamily 2, member al (BTN2A1, Accession 
NP_510961.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BTN2A1. 

[14019] BY55 (Accession NP_008984.1) is another GAM94 target 
gene, herein designated TARGET GENE. BY55 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by BY55, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BY55 BINDING 
SITE, designated SEQ ID:11183, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14020] Another function of GAM94 is therefore inhibition of BY55 
(Accession NP_008984.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BY55. 

[14021] C10orf5 (Accession XP.172843.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. C10orf5 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
C10orf5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C10orf5 BINDING SITE, designated 
SEQ ID: 12775, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14022] Another function of GAM94 is therefore inhibition of 

C10orf5 (Accession XP_172843.1) . Accordingly, utilities 



of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C10orf5. 

[14023] ci4orf72 (Accession XP_096733.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. C14orf72 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by C14orf72, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orf72 BINDING SITE, designated SEQ ID:7433, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14024] Another function of GAM94 is therefore inhibition of 

C14orf72 (Accession XP_096733.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C14orf72. 

[14025] Chromosome 1 open reading frame 16 (Clorfl6, Acces- 
sion NP.055652.2) is another GAM94 target gene, herein 
designated TARGET GENE. Clorfl6 BINDING SITE1 and 
Clorfl6 BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by Clorfl6, cor- 
responding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
Clorfl6 BINDING SITE1 and Clorfl6 BINDING SITE2, des- 
ignated SEQ ID:7627 and SEQ ID:4187 respectively, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14026] Another function of GAM94 is therefore inhibition of 

Chromosome 1 open reading frame 16 (Clorfl6, Acces- 
sion NP.055652.2) . Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorfl6. 

[14027] chromosome 1 open reading frame 2 (Clorf2, Accession 
NP.006580.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. Clorf2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by Clorf2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of Clorf2 BINDING SITE, designated 
SEQ ID: 1834, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14028] Another function of GAM94 is therefore inhibition of 

Chromosome 1 open reading frame 2 (Clorf2, Accession 
NP_006580.1) . Accordingly, utilities of GAM94 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with Clorf2. 

[14029] Chromosome 1 open reading frame 21 (Clorf21, Acces- 
sion NP_1 10433.1) is another CAM94 target gene, herein 
designated TARGET GENE. Clorf21 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by Clorf21, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of Clorf21 BIND- 
ING SITE, designated SEQ ID:15376, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14030] Another function of GAM94 is therefore inhibition of 

Chromosome 1 open reading frame 21 (Clorf21, Acces- 
sion NP_110433.1) . Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorf21. 

[14031] Chromosome 1 open reading frame 9 (Clorf9, Accession 
NP_055098.1) is another GAM 94 target gene, herein des- 
ignated TARGET GENE. Clorf9 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by Clorf9, correspond- 



ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
Clorf9 BINDING SITE, designated SEQ ID: 19770, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14032] Another function of GAM94 is therefore inhibition of 

Chromosome 1 open reading frame 9 (Clorf9, Accession 
NP_055098.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with Clorf9. 

[14033] chromosome 20 open reading frame 158 (C20orfl58, Ac- 
cession NP_689515.1) is another GAM94 target gene, 
herein designated TARGET GENE. C20orfl58 BINDING 
SITE1 and C20orfl58 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
C20orfl58, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C20orfl58 BINDING SITE1 and 
C20orfl58 BINDING SITE2, designated SEQID:14515 and 
SEQ ID: 14428 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 



SEQID:332. 

[14034] Another function of GAM94 is therefore inhibition of 

Chromosome 20 open reading frame 158 (C20orfl58, Ac- 
cession NP_689515.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl58. 

[14035] Chromosome 20 open reading frame 174 (C20orfl74, Ac- 
cession XP_066058.2) is another GAM94 target gene, 
herein designated TARGET GENE. C20orfl74 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C20orfl74, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl74 
BINDING SITE, designated SEQ ID: 14077, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[14036] Another function of GAM94 is therefore inhibition of 

Chromosome 20 open reading frame 174 (C20orfl74, Ac- 
cession XP_066058.2) . Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C20orfl74. 

[14037] chromosome 3 open reading frame 4 (C3orf4, Accession 



NP_063948.1) is another GAM 94 target gene, herein des- 
ignated TARGET GENE. C3orf4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by C3orf4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of C3orf4 BINDING SITE, designated 
SEQ ID: 12 175, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14038] Another function of GAM94 is therefore inhibition of 

Chromosome 3 open reading frame 4 (C3orf4, Accession 
NP.063948.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C3orf4. 

[14039] Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_115761.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. C5orf4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by C5orf4, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
C5orf4 BINDING SITE, designated SEQ ID:1351, to the nu- 



cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[14040] Another function of GAM94 is therefore inhibition of 

Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_115761.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C5orf4. 

[14041] Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_057432.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. C5orf4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by C5orf4, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
C5orf4 BINDING SITE, designated SEQ ID:1351, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[14042] Another function of GAM94 is therefore inhibition of 

Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_057432.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C5orf4. 



[14043] C6orf49 (Accession NP_060071.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. C6orf49 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
C6orf49, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C6orf49 BINDING SITE, designated 
SEQ ID: 5 100, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14044] Another function of GAM94 is therefore inhibition of 

C6orf49 (Accession NP.060071.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C6orf49. 

[14045] c6orf84 (Accession NP_055710.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. C6orf84 BIND- 
ING SITE1 and C6orf84 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
C6orf84, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C6orf84 BINDING SITE1 and 
C6orf84 BINDING SITE2, designated SEQ ID:5543 and SEQ 



ID: 16947 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14046] Another function of GAM94 is therefore inhibition of 

C6orf84 (Accession NP_055710.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C6orf84. 

[14047] Chromosome 8 open reading frame 17 (C8orfl7, Acces- 
sion NP_064622.1) is another GAM94 target gene, herein 
designated TARGET GENE. C8orfl7 BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 
mRNA encoded by C8orfl7, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C8orfl7 BIND- 
ING SITE, designated SEQ ID:4088, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14048] Another function of GAM94 is therefore inhibition of 

Chromosome 8 open reading frame 17 (C8orfl7, Acces- 
sion NP_064622.1) . Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C8orfl7. 



[14049] Carbonic anhydrase x (CA10, Accession NP_064563.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. CA10 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by CA10, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CA10 BINDING SITE, designated SEQID:3311, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14050] Another function of GAM94 is therefore inhibition of Car- 
bonic anhydrase x (CA10, Accession NP.064563.1) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CA10. 

t 14051 ] Calcitonin receptor (CALCR, Accession NP_001733.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. CALCR BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
CALCR, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CALCR BINDING SITE, designated 



SEQ ID: 16744, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[14052] Another function of GAM94 is therefore inhibition of Cal- 
citonin receptor (CALCR, Accession NP_001733.1), a gene 
which is a receptor for calcitonin, is mediated by g pro- 
teins which activate adenylyl cyclase, and thought to cou- 
ple to the heterotrimeric guanosine triphosphate- binding 
protein that is sensitive to cholera toxin. Accordingly, util- 
ities of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CALCR. 

[14053] The function of CALCR has been established by previous 
studies. Taboulet et al. (1996) had reported the point mu- 
tation polymorphism (OMIM Ref. No. T to C) in the 3- 
prime region of the CALCR gene which induced a pro447- 
to- leu amino acid change in the third intracellular do- 
main of the protein. This was the same mutation as that 
subsequently identified by Nakamura et al. (1997) and 
Masi et al. (1998) and referred to as pro463 to leu; the 
difference in numbering depended on whether isoform 1 
or isoform 2 of the calcitonin receptor, with or without the 
16- amino acid insert, was referred to (de Vernejoul, 
1999). Taboulet et al. (1998) studied the distribution of 



these alleles in a cohort of 123 women with no osteo- 
porotic fractures and 92 women who presented with one 
or more osteoporotic fractures of wrist or vertebrae. They 
found that bone mineral density of the femoral neck was 
significantly higher in heterozygous subjects compared 
with the homozygous leucine and homozygous proline 
genotypes. Also, a decreased fracture risk was observed in 
heterozygote subjects. In conclusion, they suggested that 
polymorphism of CALCR is associated with osteoporotic 
factors and bone mineral density in a population of post- 
menopausal women. The heterozygous advantage of the 
pro/leu subjects could explain their protection against 
osteoporosis. The distribution of the CALCR alleles in the 
French population studied by Taboulet et al. (1998) was 
quite different from that observed by Nakamura et al. 
(1997) in the Japanese population. In Japan, the proline 
homozygote was the most frequent genotype (70%), Gorn 
et al. (1992) cloned a human calcitonin receptor cDNA 
from a eukaryotic expression library prepared from an 
ovarian small cell carcinoma cell line. A cell line had been 
shown to respond to calcitonin (CT, or CALCA; 114130) 
with increases in content of cellular cAMP. Transfection of 
this cDNA into COS cells resulted in expression of recep- 



tors with high affinity for salmon and human calcitonin. 
The expressed CALCR was coupled to adenylate cyclase. 
Northern analysis indicated a single transcript of about 
4.2 kb. The cloned cDNA encoded a putative peptide of 
490 amino acids with 7 potential transmembrane do- 
mains. The amino acid sequence was 73% identical to 
porcine CALCR, although the human CALCR contained an 
inset of 16 amino acids between transmembrane domains 
I and II. CALCR is closely related to the parathyroid hor- 
mone receptor (OMIM Ref. No. 168468) and the secretin 
receptor (OMIM Ref. No. 182098); these receptors com- 
prise a distinct family of G protein- coupled 7- trans- 
membrane domain receptors. A comparison of the human 
CALCR sequence to protein sequences in databases sug- 
gested that the receptor for calcitonin is evolutionarily re- 
lated to the chemoattractant receptor of the primitive eu- 
karyote Dictyostelium discoideum. 

[14054] 

[14055] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14056] corn, A. H.; Lin, H. Y.; Yamin, M.; Auron, P. E.; Flannery, 
M. R.; Tapp, D. R.; Manning, C. A.; Lodish, H. F.; Krane, S. 



M.; Goldring, S. R. : Cloning, characterization, and expres- 
sion of a human calcitonin receptor from an ovarian carci- 
noma cell line. J. Clin. Invest. 90: 1726- 1735, 1992. ; and 
t 14057 ] TabouletJ.; Frenkian, M.; FrendoJ. L; Feingold, N.;Julli- 
enne, A.; de Vernejoul, M. C. : Calcitonin receptor poly- 
morphism is associated with a decreased fracture risk in 
post- menop. 

[14058] Further studies establishing the function and utilities of 
CALCR are found in John Hopkins OMIM database record 
ID 114131, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Calcium/calmodulin-dependent serine protein ki- 
nase (maguk family) (CASK, Accession NP_003679.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. CASK BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by CASK, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CASK BINDING SITE, designated SEQID:11580, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14059] Another function of GAM94 is therefore inhibition of Cal- 



cium/calmodulin-dependent serine protein kinase (maguk 
family) (CASK, Accession NP_003679.1), a gene which is a 
membrane- associated guanylate kinase and binds to 
actin- binding protein 4.1 and syndecan- 2. Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CASK. 

[14060] The function of CASK has been established by previous 
studies. Cohen et al. (1998) determined that CASK inter- 
acts with both syndecan- 2 (SDC2; 142460) and the actin- 
binding band 4.1 protein (OMIM Ref. No. 130500). They 
suggested that CASK may function as a cytoskeletal mem- 
brane scaffold that coordinates signal transduction path- 
ways within the cortical cytoskeleton. To identify binding 
partners for the guanylate kinase domain of CASK, Hsueh 
et al. (2000) carried out a yeast 2- hybrid screen of brain 
complementary DNA libraries, from which TBR1 (OMIM 
Ref. No. 604616) was isolated. By deletion analysis, the C- 
terminal region of TBR1 (residues 342 to 681) was found 
to be necessary and sufficient for association with the 
guanylate kinase domain of CASK. When coexpressed in 
COS- 7 cells, TBR1 and CASK were readily coprecipitated 
by antibodies directed against either individual protein. 



Hsueh et al. (2000) demonstrated that CASK enters the 
nucleus and binds to a specific DNA sequence (the T ele- 
ment) in a complex with TBR1. CASK acts as a coactivator 
of TBR1 to induce transcription of T element- containing 
genes, including reelin, a gene that is essential for cere- 
brocortical development. On the basis of their findings, 
Hsueh et al. (2000) concluded that a membrane- associ- 
ated guanylate kinase, which is usually associated with 
cell junctions, has a transcription regulation function. 

[14061] 

[14062] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14063] Cohen, A. R.; Wood, D. F.; Marfatia, S. M.; Walther, Z.; 

Chishti, A. H.; Anderson, J. M. : Human CASK/LIN- 2 binds 
syndecan- 2 and protein 4.1 and localizes to the basolat- 
eral membrane of epithelial cells. J. Cell Biol. 142: 129- 
138, 1998. ; and 

[14064] Hsueh, Y.- P.; Wang, T.- F.; Yang, F.- C; Sheng, M. : Nu- 
clear transcription and transcription regulation by the 
membrane- associated guanylate kinase CASK/LIN- 2. 
Nature 404: 298- 302, 2000. 

[14065] Further studies establishing the function and utilities of 



CASK are found in John Hopkins OMIM database record ID 
300172, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cyclin i (CCNI, Ac- 
cession NP_006826.1) is another GAM94 target gene, 
herein designated TARGET GENE. CCNI BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by CCNI, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CCNI BINDING SITE, 
designated SEQ ID: 1699, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14066] Another function of GAM94 is therefore inhibition of Cy- 
clin i (CCNI, Accession NP_006826.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CCNI. 

[14067] CCNL2 (Accession NP.112199.1) is another GAM94 target 
gene, herein designated TARGET GENE. CCNL2 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by CCNL2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CCNL2 BIND- 
ING SITE, designated SEQ ID:9923, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14068] Another function of GAM94 is therefore inhibition of 

CCNL2 (Accession NP_112199.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CCNL2. 

[14069] chemokine (c-c motif) receptor-like 1 (CCRL1, Accession 
NP_057641.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. CCRL1 BINDING SITE is a target 
binding site found in the 3 N untranslated region of multi- 
ple transcripts of mRNA encoded by CCRL1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CCRL1 BINDING SITE, designated SEQ ID:19245, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[14070] Another function of GAM94 is therefore inhibition of 

Chemokine (c-c motif) receptor-like 1 (CCRL1, Accession 
NP_057641.1), a gene which is a G protein- coupled re- 



ceptor that binds chemokines of the CC subfamily, espe- 
cially MCP- 4, ELC (SCYA19) and TECK (SCYA25). Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CCRL1. 

[14071] The function of CCRL1 has been established by previous 
studies. Chemokine receptors are members of the 7- 
transmembrane- spanning, G protein- coupled receptor 
family that recognize small proteins responsible for the 
directed migration of specific cell types. Depending on the 
number of amino acids between the first 2 cysteines of 
their ligands (they may have more than 1 ligand), 
chemokine receptors are designated CCR (adjacent cys- 
teines), CXCR (1 amino acid between the cysteines), or 
CX3CR (3 amino acids between the cysteines). The 'R' des- 
ignation refers to proteins that not only bind, but also 
have a signaling function after binding. By searching an 
EST database for PPR1 homologs, Schweickart et al. (2000) 
obtained a cDNA encoding CCRL1, which they called 
CCR11. They initially reported that CCRL1 shares func- 
tional similarity to CCR2 (OMIM Ref. No. 601267) because 
it has a chemotactic response to MCP family chemokines 
(e.g., MCP2; 602283). However, in an erratum, Schwe- 



ickart et al. (2000) corrected their functional data and 
stated that cells expressing CCRL1 do not have a chemo- 
tactic response to MCP family chemokines. They con- 
firmed that CCRL1 binds ELC, SLC, and TECK, as reported 
by Gosling et al. (2000). 

[14072] 

[14073] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14074] Schweickart, V. L; Epp, A.; Raport, C. J.; Gray, P. W. : 

CCR11 is a functional receptor for the monocyte chemoat- 
tractant protein family of chemokines. J. Biol. Chem. 275: 
9550- 9556, 2000. Note: Erratum: J. Biol. Chem. 276: 856 
only, 2001. ; and 

[14075] Gosling, J.; Dairaghi, D. J.; Wang, Y.; Hanley, M.; Talbot, 
D.; Miao, Z.; Schall, T.J. : Cutting edge: identification of a 
novel chemokine receptor that binds dendritic cell- and T 
cel. 

[14076] Further studies establishing the function and utilities of 
CCRL1 are found in John Hopkins OMIM database record 
ID 606065, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chemokine 
(c-c motif) receptor-like 1 (CCRL1, Accession 



NP_848540.1) is another GAM 94 target gene, herein des- 
ignated TARGET GENE. CCRL1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CCRL1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CCRL1 BINDING SITE, designated SEQ ID:19245, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 
[14077] Another function of GAM94 is therefore inhibition of 

Chemokine (c-c motif) receptor-like 1 (CCRL1, Accession 
NP.848540.1), a gene which is a G protein- coupled re- 
ceptor that binds chemokines of the CC subfamily, espe- 
cially MCP- 4, ELC (SCYA19) and TECK (SCYA25). Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CCRL1. 

[14078] The function of CCRL1 has been established by previous 
studies. Chemokine receptors are members of the 7- 
transmembrane- spanning, G protein- coupled receptor 
family that recognize small proteins responsible for the 
directed migration of specific cell types. Depending on the 



number of amino acids between the first 2 cysteines of 
their ligands (they may have more than 1 ligand), 
chemokine receptors are designated CCR (adjacent cys- 
teines), CXCR (1 amino acid between the cysteines), or 
CX3CR (3 amino acids between the cysteines). The 'R' des- 
ignation refers to proteins that not only bind, but also 
have a signaling function after binding. By searching an 
EST database for PPR1 homologs, Schweickart et al. (2000) 
obtained a cDNA encoding CCRL1, which they called 
CCR11. They initially reported that CCRL1 shares func- 
tional similarity to CCR2 (OMIM Ref. No. 601267) because 
it has a chemotactic response to MCP family chemokines 
(e.g., MCP2; 602283). However, in an erratum, Schwe- 
ickart et al. (2000) corrected their functional data and 
stated that cells expressing CCRL1 do not have a chemo- 
tactic response to MCP family chemokines. They con- 
firmed that CCRL1 binds ELC, SLC, and TECK, as reported 
by Gosling et al. (2000). 

[14079] 

[14080] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14081] Schweickart, V. L; Epp, A.; Raport, C. J.; Gray, P. W. : 



CCR11 is a functional receptor for the monocyte chemoat- 
tractant protein family of chemokines. J. Biol. Chem. 275: 
9550- 9556, 2000. Note: Erratum: J. Biol. Chem. 276: 856 
only, 2001. ; and 
[14082] Gosling, J.; Dairaghi, D. J.; Wang, Y.; Hanley, M.; Talbot, 
D.; Miao, Z.; Schall, T.J. : Cutting edge: identification of a 
novel chemokine receptor that binds dendritic cell- and T 
cel. 

[14083] Further studies establishing the function and utilities of 
CCRL1 are found in John Hopkins OMIM database record 
ID 606065, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cd28 antigen 
(tp44) (CD28, Accession NP_006130.1) is another CAM94 
target gene, herein designated TARGET GENE. CD28 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by CD28, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CD28 BIND- 
ING SITE, designated SEQ ID:5373, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14084] Another function of GAM94 is therefore inhibition of Cd28 



antigen (tp44) (CD28, Accession NP_006130.1), a gene 
which possibly involved in t- cell activation. Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CD28. 

[14085] The function of CD28 has been established by previous 

studies. Monoclonal antibodies recognize 3 antigens, CD3 
(OMIM Ref. No. 186790), CD2 (OMIM Ref. No. 186990), 
and CD28 (Tp44), that cause human T cells to proliferate 
in the presence of phorbol esters. Whereas CD3 appeared 
to be involved in transduction of the signal generated by 
antigen binding to the T- cell receptor, the role of the 
CD2 and CD28 antigens in physiologic proliferation was 
not understood. Aruffo and Seed (1987) isolated a cDNA 
clone encoding CD28 by a simple and highly efficient 
cloning strategy based on transient expression. In COS 
cells the CD28 encodes a highly glycosylated membrane 
protein with homology to the immunoglobulin superfam- 
ily. 

[14086] Animal model experiments lend further support to the 

function of CD28. CD28 undergoes tyrosine phosphoryla- 
tion after interacting with its ligand, B7 (CD80; 112203). 
Phosphorylation of tyrl73 (tyrl70 in mouse) in the cyto- 



plasmic domain of CD28 allows the recruitment of signal- 
ing proteins such as phosphatidylinositol 3- kinase (see 
OMIM Ref. No. PIK3R1; 171833), GRB2 (OMIM Ref. No. 
108355), and GADS (GRAP2; 604518) via their SH2 do- 
mains. Okkenhaug et al. (2001) reconstituted CD28 
knockout mice with transgenes encoding wildtype Cd28 
or Cd28 carrying a tyrl70- to- phe mutation. Mutant 
Cd28 did not bind to the SH2 domain of PIK3R1, resulting 
in diminished protein kinase B (OMIM Ref. No. 164730) 
activation. Mutant Cd28 was able to prevent the induction 
of anergy, to promote T- cell proliferation and inter- 
leukin- 2 (IL2; 147680) secretion, and to provide B- cell 
help, but was unable to upregulate expression of the pro- 
survival protein BCLXL (OMIM Ref. No. 600039). The de- 
fect in BCLXL upregulation was correlated with increased 
susceptibility of the T cells to gamma radiation. Okken- 
haug et al. (2001) suggested that other tyrosine residues 
or asnl72 may be critical to functions not affected by the 
tyrl70- to- phe mutation. 
[14087] | t j S appreciated that the abovementioned animal model 
for CD28 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 



[14088] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[14089] Aruffo, A.; Seed, B. : Molecular cloning of a CD28 cDNA by 

a high- efficiency COS cell expression system. Proc. Nat. 

Acad. Sci. 84: 8573- 8577, 1987. ; and 
[14090] Okkenhaug, K.; Wu, L; Garza, K. M.; La Rose, J.; Khoo, W.; 

Odermatt, B.; Mak, T. W.; Ohashi, P. S.; Rottapel, R. : A 

point mutation in CD28 distinguishes proliferative signals 

from sur. 

[14091] Further studies establishing the function and utilities of 

CD28 are found in John Hopkins OMIM database record ID 
186760, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cdcl4 cell division 
cycle 14 homolog a (s. cerevisiae) (CDC14A, Accession 
NP_201570.1) is another CAM94 target gene, herein des- 
ignated TARGET GENE. CDC14A BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CDC14A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CDC14A BINDING SITE, designated SEQ ID:15163, to the 



nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14092] Another function of GAM94 is therefore inhibition of 
Cdcl4 cell division cycle 14 homolog a (s. cerevisiae) 
(CDC14A, Accession NP_201570.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDC14A. 

[14093] cell division cycle 25a (CDC25A, Accession NP_001780.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. CDC25A BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
CDC25A, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CDC25A BINDING SITE, designated 
SEQ ID:910, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14094] Another function of GAM94 is therefore inhibition of Cell 
division cycle 25a (CDC25A, Accession NP_001780.1), a 
gene which is a tyrosine protein phosphatase required for 
progression of the cell cycle, and therefore may be asso- 
ciated with Oncogenesis. Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of Oncogen- 



esis, and of other diseases and clinical conditions associ- 
ated with CDC25A. 

[14095] The function of CDC25A and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM67.1.Cell division cycle 2-like 1 (pitslre proteins) 
(CDC2L1, Accession NP_277025.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. CDC2L1 BIND- 
ING SITE1 and CDC2L1 BINDING SITE2 are target binding 
sites found in untranslated regions of multiple transcripts 
of mRNA encoded by CDC2L1, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CDC2L1 BINDING 
SITE1 and CDC2L1 BINDING SITE2, designated SEQ 
ID:11887 and SEQ ID:11887 respectively, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[14096] Another function of GAM94 is therefore inhibition of Cell 
division cycle 2-like 1 (pitslre proteins) (CDC2L1, Acces- 
sion NP_277025.1), a gene which is a negative regulator 
of normal cell cycle progression. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with CDC2L1. 
[14097] The function of CDC2L1 has been established by previous 
studies. Bunnell et al. (1990) identified a human cell divi- 
sion control (CDC)- related protein kinase, p58, that is 
structurally and functionally related to p34(cdc2) (CDC2; 
116940). Abnormal expression of the p58 protein kinase 
in eukaryotic cells had effects suggesting that it is a nega- 
tive regulator of normal cell cycle progression. The gene 
is well conserved evolutionary. Its expression is regu- 
lated during murine embryogenesis, and its activity is co- 
ordinately regulated with that of p34(cdc2) during the cell 
cycle. Eipers et al. (1991) assigned the expressed p58 
gene to lp36 by somatic cell hybrid analysis, in situ hy- 
bridization, and nested PCR amplification of microdis- 
sected chromosomes. The authors stated that this gene, 
tentatively symbolized PK58, may be implicated in the 
pathogenesis of tumors that have deletion in the region of 
lp36. Eipers et al. (1992) detailed the complete structure 
of the CDC2L1 gene including its putative promoter re- 
gion, transcriptional start sites, exonic sequences, and in- 
tron/exon boundary sequences. The gene is 10 kb in size 
and contains 12 exons and 11 introns. 

[14098] 



[14099] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 141 00] Bunnell, B.; Heath, L S.; Adams, D. E.; Lahti, J. M.; Kidd, V. 
J. : Elevated expression of a p58 protein kinase leads to 
changes in the CHO cell cycle. Proc. Nat. Acad. Sci. 87: 
7467- 7471, 1990. ; and 

[ 141 ° 1 ] Cornelis, S.; Bruynooghe, Y.; Denecker, C; Van Huffel, S.; 
Tinton, S.; Beyaert, R. : Identification and characterization 
of a novel cell cycle- regulated internal ribosome entry 
site. Mo. 

[14102] Further studies establishing the function and utilities of 
CDC2L1 are found in John Hopkins OMIM database record 
ID 176873, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cell division 
cycle 2-like 1 (pitslre proteins) (CDC2L1, Accession 
NP_277022.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. CDC2L1 BINDING SITE1 and 
CDC2L1 BINDING SITE2 are target binding sites found in 
untranslated regions of multiple transcripts of mRNA en- 
coded by CDC2L1, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of CDC2L1 BINDING SITE1 and 
CDC2L1 BINDING SITE2, designated SEQ ID:9626 and SEQ 
ID:9626 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14103] Another function of GAM94 is therefore inhibition of Cell 
division cycle 2-like 1 (pitslre proteins) (CDC2L1, Acces- 
sion NP.277022.1), a gene which is a negative regulator 
of normal cell cycle progression. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDC2L1. 

[14104] The function of CDC2L1 has been established by previous 
studies. Bunnell et al. (1990) identified a human cell divi- 
sion control (CDC)- related protein kinase, p58, that is 
structurally and functionally related to p34(cdc2) (CDC2; 
116940). Abnormal expression of the p58 protein kinase 
in eukaryotic cells had effects suggesting that it is a nega- 
tive regulator of normal cell cycle progression. The gene 
is well conserved evolutionary. Its expression is regu- 
lated during murine embryogenesis, and its activity is co- 
ordinately regulated with that of p34(cdc2) during the cell 
cycle. Eipers et al. (1991) assigned the expressed p58 
gene to lp36 by somatic cell hybrid analysis, in situ hy- 



bridization, and nested PCR amplification of microdis- 
sected chromosomes. The authors stated that this gene, 
tentatively symbolized PK58, may be implicated in the 
pathogenesis of tumors that have deletion in the region of 
lp36. Eipers et al. (1992) detailed the complete structure 
of the CDC2L1 gene including its putative promoter re- 
gion, transcriptional start sites, exonic sequences, and in- 
tron/exon boundary sequences. The gene is 10 kb in size 
and contains 12 exons and 11 introns. 

[14105] 

[14106] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14107] Bunnell, B.; Heath, L. S.; Adams, D. E.; Lahti, J. M.; Kidd, V. 
J. : Elevated expression of a p58 protein kinase leads to 
changes in the CHO cell cycle. Proc. Nat. Acad. Sci. 87: 
7467- 7471, 1990. ; and 

[14108] Cornelis, S.; Bruynooghe, Y.; Denecker, C; Van Huffel, S.; 
Tinton, S.; Beyaert, R. : Identification and characterization 
of a novel cell cycle- regulated internal ribosome entry 
site. Mo. 

[14109] Further studies establishing the function and utilities of 
CDC2L1 are found in John Hopkins OMIM database record 



ID 176873, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cell division 
cycle 2-like 1 (pitslre proteins) (CDC2L1, Accession 
NP_277022.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. CDC2L1 BINDING SITE1 and 
CDC2L1 BINDING SITE2 are target binding sites found in 
untranslated regions of multiple transcripts of mRNA en- 
coded by CDC2L1, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CDC2L1 BINDING SITE1 and 
CDC2L1 BINDING SITE2, designated SEQ ID:11887 and 
SEQ ID: 11887 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14110] Another function of GAM94 is therefore inhibition of Cell 
division cycle 2-like 1 (pitslre proteins) (CDC2L1, Acces- 
sion NP_277022.1), a gene which is a negative regulator 
of normal cell cycle progression. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDC2L1. 

[14111] The function of CDC2L1 has been established by previous 
studies. Bunnell et al. (1990) identified a human cell divi- 



sion control (CDC)- related protein kinase, p58, that is 
structurally and functionally related to p34(cdc2) (CDC2; 
116940). Abnormal expression of the p58 protein kinase 
in eukaryotic cells had effects suggesting that it is a nega- 
tive regulator of normal cell cycle progression. The gene 
is well conserved evolutionary. Its expression is regu- 
lated during murine embryogenesis, and its activity is co- 
ordinately regulated with that of p34(cdc2) during the cell 
cycle. Eipers et al. (1991) assigned the expressed p58 
gene to lp36 by somatic cell hybrid analysis, in situ hy- 
bridization, and nested PCR amplification of microdis- 
sected chromosomes. The authors stated that this gene, 
tentatively symbolized PK58, may be implicated in the 
pathogenesis of tumors that have deletion in the region of 
lp36. Eipers et al. (1992) detailed the complete structure 
of the CDC2L1 gene including its putative promoter re- 
gion, transcriptional start sites, exonic sequences, and in- 
tron/exon boundary sequences. The gene is 10 kb in size 
and contains 12 exons and 11 introns. 

[14112] 

[14113] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



t 14114 ] Bunnell, B.; Heath, L S.; Adams, D. E.; Lahti, J. M.; Kidd, V. 
J. : Elevated expression of a p58 protein kinase leads to 
changes in the CHO cell cycle. Proc. Nat. Acad. Sci. 87: 
7467- 7471, 1990. ; and 

[14115] Cornelis, S.; Bruynooghe, Y.; Denecker, C; Van Huffel, S.; 
Tinton, S.; Beyaert, R. : Identification and characterization 
of a novel cell cycle- regulated internal ribosome entry 
site. Mo. 

[14116] Further studies establishing the function and utilities of 
CDC2L1 are found in John Hopkins OMIM database record 
ID 176873, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cell division 
cycle 2-like 2 (CDC2L2, Accession NP_277069.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. CDC2L2 BINDING SITE1 through CDC2L2 BINDING 
SITE5 are target binding sites found in untranslated re- 
gions of multiple transcripts of mRNA encoded by 
CDC2L2, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CDC2L2 BINDING SITE1 through 
CDC2L2 BINDING SITE5, designated SEQ ID: 14067, SEQ 
ID:2681, SEQID:17841, SEQID:17841 and SEQID:11887 



respectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14117] Another function of GAM94 is therefore inhibition of Cell 
division cycle 2-like 2 (CDC2L2, Accession NP_277069.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CDC2L2. 

t 14118 ] Cell division cycle 2-like 2 (CDC2L2, Accession 

NP_277074.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. CDC2L2 BINDING SITE1 through 
CDC2L2 BINDING SITE5 are target binding sites found in 
untranslated regions of multiple transcripts of mRNA en- 
coded by CDC2L2, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CDC2L2 BINDING SITE1 through 
CDC2L2 BINDING SITE5, designated SEQ ID:9626, SEQ 
ID:9626, SEQ ID:2681, SEQ ID:11887 and SEQ ID:14067 
respectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14119] Another function of GAM94 is therefore inhibition of Cell 
division cycle 2-like 2 (CDC2L2, Accession NP_277074.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with CDC2L2. 

[14120] CDGAP (Accession XP_291085.1) is another GAM94 target 
gene, herein designated TARGET GENE. CDGAP BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CDGAP, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CDGAP BIND- 
ING SITE, designated SEQ ID:657, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14121] Another function of GAM94 is therefore inhibition of 

CDGAP (Accession XP_291085.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDGAP. 

[14122] Cadherin 1, type 1, e-cadherin (epithelial) (CDH1, Acces- 
sion NP_004351.1) is another GAM94 target gene, herein 
designated TARGET GENE. CDH1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CDH1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of CDH1 BINDING SITE, designated 
SEQ ID: 15908, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14123] Another function of GAM94 is therefore inhibition of Cad- 
herin 1, type 1, e-cadherin (epithelial) (CDH1, Accession 
NP_004351.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CDH1. 

t 14124 ] Cadherin 18, type 2 (CDH18, Accession NP_004925.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. CDH18 BINDING SITE is a target binding site found 
in the 5 N untranslated region of mRNA encoded by 
CDH18, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CDH18 BINDING SITE, designated 
SEQ ID: 14157, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14125] Another function of GAM94 is therefore inhibition of Cad- 
herin 18, type 2 (CDH18, Accession NP_004925.1), a gene 
which mediates neural cell- cell interactions and may play 
an important role in neural development. Accordingly, 
utilities of GAM94 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with CDH18. 

[14126] The function of CDH18 has been established by previous 
studies. To isolate cDNAs encoding proteins that interact 
with beta- catenin, Shibata et al. (1997) screened a human 
adult brain cDNA expression library with recombinant 
beta- catenin protein. They identified a cDNA with high 
sequence homology to cadherin molecules and designated 
it cadherin- 14 (CDH14), which has been renamed cad- 
herin- 18 (CDH18). Comparison of the deduced 790- 
amino acid CDH18 sequence with the sequences of other 
cadherins revealed that CDH18 is more closely related to 
type 2 cadherins than to type 1 cadherins, with the N- 
terminal regions of CDH18 and CDH12 (OMIM Ref. No. 
600562) showing particularly high amino acid similarity. 
Northern blot analysis of human tissues detected 9.7-, 
5.5-, and 3.9- kb CDH18 transcripts specifically in the 
central nervous system; CDH18 expression was also found 
in small- cell lung carcinoma cell lines, which have neu- 
roectodermal cell phenotypes 

[14127] 

[14128] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

t 1412 9] Chalmers, I. J.; Hofler, H.; Atkinson, M.J. : Mapping of a 
cadherin gene cluster to a region of chromosome 5 sub- 
ject to frequent allelic loss in carcinoma. Genomics 57: 
160- 163, 1999. ; and 

t 141 30] Shibata, T.; Shimoyama, Y.; Gotoh, M.; Hirohashi, S. : 
Identification of human cadherin- 14, a novel neurally 
specific type II cadherin, by protein interaction cloning. J. 
Biol. Chem. 2. 

[14131] Further studies establishing the function and utilities of 
CDH18 are found in John Hopkins OMIM database record 
ID 603019, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Cyclin-dependent kinase inhibitor 2c (pl8, inhibits 
cdk4) (CDKN2C, Accession NP_523240.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
CDKN2C BINDING SITE is a target binding site found in the 
5 X untranslated region of multiple transcripts of mRNA 
encoded by CDKN2C, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CDKN2C BINDING SITE, des- 
ignated SEQ ID:5149, to the nucleotide sequence of 



GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14132] Another function of GAM94 is therefore inhibition of Cy- 
clin-dependent kinase inhibitor 2c (pl8, inhibits cdk4) 
(CDKN2C, Accession NP_523240.1), a gene which asso- 
ciate with cyclin- CDK complexes or CDKs alone and in- 
hibit their activity and therefore may be associated with 
Breast tumors. Accordingly, utilities of GAM94 include di- 
agnosis, prevention and treatment of Breast tumors, and 
of other diseases and clinical conditions associated with 
CDKN2C. 

[14133] The function of CDKN2C has been established by previous 
studies. Cyclin- dependent kinase inhibitors (CKIs) are a 
group of low molecular weight proteins that associate 
with cyclin- CDK complexes or CDKs alone and inhibit 
their activity. Members of the INK4 family of CKIs specifi- 
cally bind and inhibit CDK4 (OMIM Ref. No. 123829) and 
CDK6 (OMIM Ref. No. 603368), thereby preventing cyclin 
D- dependent phosphorylation of RBI (OMIM Ref. No. 
180200). See INK4D (OMIM Ref. No. 600927). By using a 
yeast 2- hybrid screen to search for CDK6- interacting 
proteins, Guan et al. (1994) isolated a partial cDNA en- 
coding a protein that they designated pl8 based on its 



molecular mass of 18 kD. They used the partial cDNA to 
screen a HeLa cell library and recovered additional cDNAs 
corresponding to the entire pl8 coding region. Sequence 
analysis revealed that the predicted 168- amino acid pl8 
protein shares 38% and 42% sequence identity with 
P16/INK4A (OMIM Ref. No. 600160) and pl4/INK4B 
(OMIM Ref. No. 600431), respectively. Like pl4 and pl6, 
pl8 contains an ankyrin repeat domain. Both in vivo and 
in vitro, pl8 interacted strongly with CDK6 and weakly 
with CDK4, but not with the other CDKs tested. Recombi- 
nant pl8 inhibited the kinase activity of cyclin D- CDK6 in 
vitro. Ectopic expression of either pl6 or pl8 suppressed 
the growth of human cells in a manner that appears to 
correlate with the presence of a wildtype RBI function. 
Using Northern blot analysis, Cuan et al. (1994) found 
that pl8 is expressed as multiple transcripts in various 
human tissues, with the strongest expression in skeletal 
muscle. Blais et al. (1998) determined that the pl8, or 
INK4C, gene contains 3 exons and spans more than 7.5 
kb. Lapointe et al. (1996) identified a single amino acid 
substitution (ala72 to pro; A72P) in BT- 20 human breast 
cancer cells that abrogated the ability of pl8 to interact 
with CDK6 and to suppress cell growth. These authors 



suggested that pl8 inactivation by point mutations may 
contribute to deregulated growth control in certain cell 
lines and/or tumors. Blais et al. (1998) found this pl8 
variant in 3 of 35 breast tumors examined, and suggested 
that it may be a polymorphism. 

[14134] 

[14135] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 141 36] Blais, A.; Labrie, Y.; Pouliot, F.; Lachance, Y.; Labrie, C. : 
Structure of the gene encoding the human cyclin- depen- 
dent kinase inhibitor pl8 and mutational analysis in 
breast cancer. Biochem. Biophys. Res. Commun. 247: 
146- 153, 1998. ; and 

t 141 3 7 ] Lapointe, J.; Lachance, Y.; Labrie, Y.; Labrie, C. : A pl8 

mutant defective in CDK6 binding in human breast cancer 
cells. Cancer Res. 56: 4586- 4589, 1996. 

[14138] Further studies establishing the function and utilities of 

CDKN2C are found in John Hopkins OMIM database record 
ID 603369, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. CDT6 
(Accession NP_066969.1) is another GAM94 target gene, 
herein designated TARGET GENE. CDT6 BINDING SITE is a 



target binding site found in the 5 X untranslated region of 
mRNA encoded by CDT6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CDT6 BINDING SITE, 
designated SEQ ID:7162, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14139] Another function of GAM94 is therefore inhibition of 

CDT6 (Accession NP.066969.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDT6. 

[14140] CGI-104 (Accession NP_057230.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. CGI-104 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by CGI-104, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CGI-104 BINDING SITE, designated SEQ ID:18497, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14141] Another function of GAM94 is therefore inhibition of CGI- 



104 (Accession NP_057230.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CGI-104. 

[14142] CGI-85 (Accession NP_057112.2) is another GAM94 target 
gene, herein designated TARGET GENE. CGI-85 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by CGI- 
85, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of CGI-85 BINDING SITE, designated SEQ 
ID:5217, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14143] Another function of GAM94 is therefore inhibition of CGI- 
85 (Accession NP_057112.2) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CGI-85. 

[14144] Chromodomain helicase dna binding protein 1-like 

(CHD1L, Accession NP_078844.1) is another GAM94 target 
gene, herein designated TARGET GENE. CHD1L BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CHD1L, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CHD1L BIND- 
ING SITE, designated SEQ ID:18799, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14145] Another function of GAM94 is therefore inhibition of 
Chromodomain helicase dna binding protein 1-like 
(CHD1L, Accession NP_078844.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CHD1L. 

[14146] Cholinergic receptor, muscarinic 5 (CHRM5, Accession 

NP.036257.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. CHRM5 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by CHRM5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CHRM5 BINDING SITE, desig- 
nated SEQ ID: 18498, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14147] Another function of GAM94 is therefore inhibition of 
Cholinergic receptor, muscarinic 5 (CHRM5, Accession 



NP_036257.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CHRM5. 

[14148] cholinergic receptor, nicotinic, beta polypeptide 2 

(neuronal) (CHRNB2, Accession NP_000739.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
CHRNB2 BINDING SITE is a target binding site found in the 
3^ untranslated region of mRNA encoded by CHRNB2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CHRNB2 BINDING SITE, designated SEQ 
ID:17099, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14149] Another function of GAM94 is therefore inhibition of 
Cholinergic receptor, nicotinic, beta polypeptide 2 
(neuronal) (CHRNB2, Accession NP_000739.1), a gene 
which mediates fast signal transmission at synapses, and 
therefore is associated with Epilepsy, nocturnal frontal 
lobe, type 3. Accordingly, utilities of GAM94 include diag- 
nosis, prevention and treatment of Epilepsy, nocturnal 
frontal lobe, type 3, and of other diseases and clinical 
conditions associated with CHRNB2. 



[14150] The function of CHRNB2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1. Carbohydrate (keratan sulfate gal-6) sulfo- 
transferase 1 (CHST1, Accession NP_003645.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
CHST1 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by CHST1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CHST1 BINDING SITE, designated SEQID:11016, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14151] Another function of GAM94 is therefore inhibition of Car- 
bohydrate (keratan sulfate gal-6) sulfotransferase 1 
(CHST1, Accession NP_003645.1), a gene which may play 
a role in keratan sulfate biosynthesis in brain and cornea. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CHST1. 

[14152] The function of CHST1 and its association with various 
diseases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM63.1.Chemokine-like factor super family 6 
(CKLFSF6, Accession NP_060271.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. CKLFSF6 
BINDING SITE1 and CKLFSF6 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by CKLFSF6, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CKLFSF6 BINDING SITE1 and 
CKLFSF6 BINDING SITE2, designated SEQ ID: 1874 and SEQ 
ID: 143 12 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14153] Another function of GAM94 is therefore inhibition of 

Chemokine-like factor super family 6 (CKLFSF6, Accession 
NP_060271.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CKLFSF6. 

t 141 54] Chloride channel 4 (CLCN4, Accession NP_001821.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. CLCN4 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 



CLCN4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CLCN4 BINDING SITE, designated 
SEQ ID: 12401, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14155] Another function of GAM94 is therefore inhibition of 

Chloride channel 4 (CLCN4, Accession NP_001821.1), a 
gene which is regulation of cell volume; membrane poten- 
tial stabilization, signal transduction and transepithelial 
transport. Accordingly, utilities of GAM94 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with CLCN4. 

[14156] jhe function of CLCN4 has been established by previous 
studies. In the course of constructing a comprehensive 
transcript map of the Xp22.3 region, van Slegtenhorst et 
al. (1994) identified an evolutionarily conserved CpG is- 
land and cloned the corresponding gene. The predicted 
760- amino acid protein contained 12 hydrophobic do- 
mains and shared sequence and structural similarities 
with all the previously isolated members of the family of 
voltage- gated chloride channels. The gene, termed 
CLCN4, for chloride channel 4, contained at least 10 ex- 



ons spanning 60 to 80 kb. In contrast with most genes 
isolated from the Xp22.3 region, CLCN4 did not share ho- 
mology with the Y chromosome, but was conserved in 
mouse and hamster. Expression studies demonstrated a 
7.5- kb transcript that is particularly abundant in skeletal 
muscle and also detectable in brain and heart. Thus, this 
gene encodes a newly identified voltage- gated chloride 
channel. Rugarli et al. (1995) found that in the wild 
Mediterranean mouse Mus spretus, the Cln4 gene maps to 
the X chromosome as it does in the human; however, in 
the inbred strain of laboratory mouse C57BL/6J, they 
found that it maps to chromosome 7. Findings indicated 
that a recent evolutionary rearrangement occurred in the 
mouse sex chromosomes very close to the pseudoautoso- 
mal region (PAR). The data were considered molecular evi- 
dence for a major divergence near the pseudoautosomal 
region consistent with the hypothesis that hybrid sterility 
in these species results from abnormal pairing of sex 
chromosomes during male meiosis. They found that Cln4 
is the closest cloned gene to the M. spretus pseudoauto- 
somal region and the most distal locus displaying a con- 
served position between the human and this mouse locus. 
The X- inactivation status of the locus in M. spretus was 



demonstrated by the finding that in Fl females from a 
cross between M. spretus and an inbred- derived mouse 
carrying the t(X;16)16H balanced translocation, it was al- 
ways the normal M. spretus X chromosome that was inac- 
tive in adult tissues. This completely skewed X inactivation 
provided a system for assaying expression of genes from 
the inactive X chromosome once the parental alleles could 
be distinguished. Palmer et al. (1995) likewise found what 
they referred to as 'contravention of Ohno's law' in the 
course of mapping a cDNA mouse Cln4 in an interspecific 
backcross. This was the first example of a gene unique to 
the X chromosome in 1 eutherian species but autosomal 
in another. The consequence of this chromosomal rear- 
rangement was that the gene was lost by mendelian seg- 
regation in a subset of the male progeny of a (C57BL/6 x 
Mus spretus) x Mus spretus backcross. 

[14157] 

[14158] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14159] Rugarli, E. I.; Adler, D. A.; Borsani, C; Tsuchiya, K.; 

Franco, B.; Hauge, X.; Disteche, C; Chapman, V.; Ballabio, 
A. : Different chromosomal localization of the Clcn4 gene 



in Mus spretus and C57BL/6J mice. Nature Genet. 10: 
466- 471, 1995. ; and 
[14160] van Slegtenhorst, M. A.; Bassi, M. T.; Borsani, C; Wape- 
naar, M. C; Ferrero, G. B.; de Conciliis, L; Rugarli, E. I.; 
Grillo, A.; Franco, B.; Zoghbi, H. Y.; Ballabio, A. : A gene 
from. 

[14161] Further studies establishing the function and utilities of 
CLCN4 are found in John Hopkins OMIM database record 
ID 302910, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Claudin 14 
(CLDN14, Accession NP_652763.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. CLDN14 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
CLDN14, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CLDN14 BINDING SITE, designated 
SEQ ID:5051, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14162] Another function of GAM94 is therefore inhibition of 
Claudin 14 (CLDN14, Accession NP_652763.1), a gene 
which provides structural support for the auditory neu- 



roepithelium. and therefore is associated with Deafness. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of Deafness., and of other diseases 
and clinical conditions associated with CLDN14. 
[14163] The function of CLDN14 has been established by previous 
studies. By sequencing the long arm of chromosome 21, 
Hattori et al. (2000) identified the CLDN14 gene. Using 
RACE, Wilcox et al. (2001) amplified a cDNA encoding 
CLDN14 from human liver cDNA. Comparison of the ge- 
nomic chromosome 21 sequence with the cDNA sequence 
indicated that the CLDN14 gene contains 3 exons, and the 
authors identified 2 splice isoforms, one with and the 
other without exon 2. Northern blot analysis detected 
CLDN14 expression in liver and kidney. In situ hybridiza- 
tion and immunofluorescence studies revealed mouse 
Cldnl4 expression in the sensory epithelium of the organ 
of Corti. By sequence analysis of chromosome 21q, Hat- 
tori et al. (2000) mapped the CLDN14 gene to 21q22.3. 
Wilcox et al. (2001) showed that the profound, congenital, 
recessive deafness segregating in 2 Pakistani families, 
PKSN6 and PKSR9a, defines a novel locus, DFNB29, on 
21q22.1. These families supported maximum 2- point lod 
scores of 6.7 at theta of zero for the marker D21S1252 



and 6.1 at theta of zero for marker D21S2079, respec- 
tively. Critical recombinants and homozygosity for poly- 
morphic markers defined a DFNB29 linkage interval of 
228,600 bp on 21q22.1. Since the CLDN14 gene maps 
within the critical interval and was considered a good can- 
didate, Wilcox et al. (2001) examined the sequence of its 
single protein- coding exon. In affected individuals of 
family PKSN6, they identified a homozygous 1- bp dele- 
tion (398delT; 605608.0001), while in family PKSR9a they 
identified a val85- to- asp missense mutation 
(605608.0002). Val85 is conserved among 12 of the 20 
claudins, while isoleucine is present among 5 claudins, 
and the remaining 3 claudins have either a cysteine or a 
proline at this position of the consensus molecule. Aspar- 
tic acid at position 85 was predicted to affect hydropho- 
bicity and disrupt the predicted secondary structures in 
transmembrane domain 2. 

[14164] 

[14165] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14166] Hattori, M.; Fujiyama, A.; Taylor, T. D.; Watanabe, H.; 
Yada, T.; Park, H.- S.; Toyoda, A.; Ishii, K.; Totoki, Y.; 



Choi, D.- K.; Groner, Y.; Soeda, E.; and 52 others : The 
DNA sequence of human chromosome 21. Nature 405: 
311- 319, 2000. Note: Erratum: Nature: 407: 110 only, 
2000. ; and 

[14167] Wilcox, E. R.; Burton, Q. L; Naz, S.; Riazuddin, S.; Smith, 
T. N.; Ploplis, B.; Belyatseva, I.; Ben- Yosef, T.; Liburd, N. 
A.; Morell, R.J.; Kachar, B.; Wu, D. K.; Griffith, A. J.; Ri. 

[14168] Further studies establishing the function and utilities of 
CLDN14 are found in John Hopkins OMIM database record 
ID 605608, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cdc-like ki- 
nase 3 (CLK3, Accession NP_001283.1) is another GAM94 
target gene, herein designated TARGET GENE. CLK3 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
CLK3, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CLK3 BINDING SITE, designated SEQ 
ID: 18588, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14169] Another function of GAM94 is therefore inhibition of Cdc- 
like kinase 3 (CLK3, Accession NP_001283.1) . Accord- 



ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CLK3. 

[14170] cyclin ml (CNNM1, Accession NP_065081.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
CNNM1 BINDING SITE1 and CNNM1 BINDING SITE2 are 
target binding sites found in untranslated regions of 
mRNA encoded by CNNM1, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CNNM1 BINDING SITE1 
and CNNM1 BINDING SITE2, designated SEQ ID:1194 and 
SEQ ID:7736 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14171] Another function of GAM94 is therefore inhibition of Cy- 
clin ml (CNNM1, Accession NP_065081.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CNNM1. 

[14172] Ccr4-not transcription complex, subunit 4 (CNOT4, Ac- 
cession NP_037448.1) is another GAM94 target gene, 
herein designated TARGET GENE. CNOT4 BINDING SITE is 



a target binding site found in the 3 X untranslated region 
of mRNA encoded by CNOT4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CNOT4 BINDING 
SITE, designated SEQ ID:9013, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[14173] Another function of GAM94 is therefore inhibition of 

Ccr4-not transcription complex, subunit 4 (CNOT4, Ac- 
cession NP_037448.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CNOT4. 

[14174] Cannabinoid receptor 2 (macrophage) (CNR2, Accession 
NP_001832.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. CNR2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by CNR2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CNR2 BINDING SITE, designated 
SEQ ID: 15470, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 



[14175] Another function of GAM94 is therefore inhibition of 

Cannabinoid receptor 2 (macrophage) (CNR2, Accession 
NP_001832.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CNR2. 

[14176] Collagen, type xvii, alpha 1 (COL17A1, Accession 

NP_570134.1) is another CAM94 target gene, herein des- 
ignated TARGET GENE. COL17A1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by COL17A1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
COL17A1 BINDING SITE, designated SEQ ID:4162, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14177] Another function of GAM94 is therefore inhibition of Col- 
lagen, type xvii, alpha 1 (COL17A1, Accession 
NP_570134.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL17A1. 

[14178] Collagen, type xvii, alpha 1 (COL17A1, Accession 

NP_000485.2) is another GAM94 target gene, herein des- 



ignated TARGET GENE. C0L17A1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by COL17A1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
COL17A1 BINDING SITE, designated SEQ ID:4162, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14179] Another function of GAM94 is therefore inhibition of Col- 
lagen, type xvii, alpha 1 (COL17A1, Accession 
NP.000485.2) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL17A1. 

[14180] Collagen, type xix, alpha 1 (COL19A1, Accession 

NP_001849.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. COL19A1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by COL19A1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of COL19A1 BINDING SITE, des- 
ignated SEQ ID:19736, to the nucleotide sequence of 



GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14181] Another function of GAM94 is therefore inhibition of Col- 
lagen, type xix, alpha 1 (COL19A1, Accession 
NP_001849.1), a gene which may act as a cross- bridge 
between fibrils and other extracellular matrix molecules. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with COL19A1. 

[14182] The function of COL19A1 has been established by previ- 
ous studies. The collagens are a large superfamily of 
genes that include a number of subgroups. One such 
group is composed of fibrillar associated collagens with 
interrupted triple helices (FACIT) and includes collagen 
types IX (e.g., 120210), XII (e.g., 120320), XIV (e.g., 
120324), and XVI (e.g., 120326). Members of this group 
have common structural features, including short 
stretches of collagenous domains interrupted by non- 
collagenous regions. These, in turn, form functional units 
that serve to produce adhesion to the fibrils, provide a 
rigid arm that projects from the fibril and provide a point 
of interaction with other matrix components Yoshioka et 
al. (1992) mapped the COL19A1 gene to 6ql2- ql4, 



where the C0L9A1 gene (OMIM Ref. No. 120210) has been 
mapped. Myers et al. (1993) mapped the COL19A1 gene 
to chromosome 6 by analysis of a panel of somatic cell 
hybrids. By FISH, Gerecke et al. (1997) mapped the 
COL19A1 gene to 6ql2- ql3. Khaleduzzaman et al. 
(1997) showed that the mouse Coll9al gene is located on 
chromosome 1A3, where Col9al had also been mapped. 
They suggested that COL19A1 and COL9A1, and their 
murine counterparts, were duplicated from the same an- 
cestral gene of the FACIT family 

[14183] 

[14184] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14185] Yoshioka, H.; Zhang, H.; Ramirez, F.; Mattel, M.- C; 

Moradi- Ameli, M.; van der Rest, M.; Cordon, M. K. : Syn- 
teny between the loci for a novel FACIT- like collagen 
(D6S228E) and alpha 1(IX) collagen (COL9A1) on 6ql2- 
ql4 in humans. Genomics 13: 884- 886, 1992. ; and 

[14186] Yoshioka, H.; Zhang, H.; Ramirez, F.; Mattei, M.- C; 

Moradi- Ameli, M.; van der Rest, M.; Gordon, M. K. : Syn- 
teny between the loci for a novel FACIT- like collagen 
(D6S228E) and alpha 1(IX. 



[14187] Further studies establishing the function and utilities of 
COL19A1 are found in John Hopkins OMIM database 
record ID 120165, and in cited publications listed in Table 
5, which are hereby incorporated by reference. COL22A1 
(Accession XP_291257.2) is another GAM94 target gene, 
herein designated TARGET GENE. COL22A1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by COL22A1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of COL22A1 
BINDING SITE, designated SEQ ID:17151, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[14188] Another function of GAM94 is therefore inhibition of 

COL22A1 (Accession XP.291257.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with COL22A1. 

[14189] crm, cramped-like (drosophila) (CRAMP1L, Accession 

XP_034570.4) is another GAM94 target gene, herein des- 
ignated TARGET GENE. CRAMP1L BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CRAMP1L, corresponding to a target binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CRAMP1L BINDING SITE, des- 
ignated SEQ ID: 17653, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14190] Another function of GAM94 is therefore inhibition of Crm, 
cramped-like (drosophila) (CRAMP1L, Accession 
XP.034570.4) . Accordingly, utilities of GAM94 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with CRAMP1L. 

t 141 9 1 ] CREG2 (Accession NP.722578.1) is another GAM94 target 
gene, herein designated TARGET GENE. CREG2 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by CREG2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CREG2 BIND- 
ING SITE, designated SEQ ID:5574, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14192] Another function of GAM94 is therefore inhibition of 

CREG2 (Accession NP_722578.1) . Accordingly, utilities of 



GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CREG2. 

[14193] Cysteine-rich motor neuron 1 (CRIM1, Accession 

NP_057525.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. CRIM1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CRIM1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CRIM1 BINDING SITE, designated 
SEQ ID:18711, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14194] Another function of GAM94 is therefore inhibition of Cys- 
teine-rich motor neuron 1 (CRIM1, Accession 
NP_057525.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CRIM1. 

t 141 95] CRK7 (Accession NP_057591.1) is another GAM94 target 
gene, herein designated TARGET GENE. CRK7 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CRK7, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of CRK7 BIND- 
ING SITE, designated SEQ ID:16784, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14196] Another function of GAM94 is therefore inhibition of CRK7 
(Accession NP_057591.1) .Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CRK7. 

[ 141 9 7 ] CRN (Accession NP.006578.2) is another GAM94 target 

gene, herein designated TARGET GENE. CRN BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by CRN, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CRN BINDING 
SITE, designated SEQ ID: 19629, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14198] Another function of GAM94 is therefore inhibition of CRN 
(Accession NP_006578.2) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CRN. 

[14199] Colony stimulating factor 1 receptor, formerly mcdonough 



feline sarcoma viral (v-fms) oncogene homolog (CSF1R, 
Accession NP_005202.2) is another GAM94 target gene, 
herein designated TARGET GENE. CSF1R BINDING SITE1 
through CSF1R BINDING SITE5 are target binding sites 
found in untranslated regions of mRNA encoded by 
CSF1R, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CSF1R BINDING SITE1 through 
CSF1R BINDING SITE5, designated SEQ ID:15322, SEQ 
ID:6055, SEQ ID:1086, SEQ ID:9658 and SEQ ID:2612 re- 
spectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[14200] Another function of GAM94 is therefore inhibition of 

Colony stimulating factor 1 receptor, formerly mcdonough 
feline sarcoma viral (v-fms) oncogene homolog (CSF1R, 
Accession NP_005202.2), a gene which is involved in reg- 
ulation of growth and differentiation of myeloid cells and 
therefore may be associated with Myeloid malignancy, 
predisposition to. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of Myeloid malig- 
nancy, predisposition to, and of other diseases and clini- 
cal conditions associated with CSF1R. 



[14201] The function of CSF1R has been established by previous 
studies. The FMS oncogene was assigned to chromosome 
5 by study of mouse- man somatic cell hybrids. The loca- 
tion was narrowed to 5q34 by the study of hamster- hu- 
man cell hybrids with well- defined deletions of 5q 
(Groffen et al., 1984). The order on the long arm was 
found to be centromere- - leuS- - HEXB- - EMTB- - 
CFMS- - CHR. By in situ hybridization, Le Beau et al. 
(1986) assigned FMS to 5q33 and GMCSF (OMIM Ref. No. 
138960) to 5q23- q31. Both genes were deleted in the 
5q- chromosome from bone marrow cells of 2 patients 
with refractory anemia and del(5)(ql5q33.3). From study 
of other cases they concluded that FMS is located in band 
5q33.2 or 5q33.3 rather than 5q34- q35 as reported ear- 
lier. The FMS oncogene is the same as the receptor for 
colony- stimulating factor- 1, otherwise known as 
macrophage colony- stimulating factor (OMIM Ref. No. 
120420). Kondo et al. (2000) showed that a clonogenic 
common lymphoid progenitor, a bone marrow- resident 
cell that gives rise exclusively to lymphocytes (T, B, and 
natural killer cells), can be redirected to the myeloid lin- 
eage by stimulation through exogenously expressed in- 
terleukin- 2 receptor (OMIM Ref. No. 146710) and GMCSF 



receptor (138981, 306250). Analysis of mutants of the 
beta- chain of the IL2 receptor revealed that the granulo- 
cyte and monocyte differentiation signals are triggered by 
different cytoplasmic domains, showing that the signaling 
pathways responsible for these unique developmental 
outcomes are separable. Finally, Kondo et al. (2000) 
showed that the endogenous myelomonocytic cytokine 
receptors for GM- CSF and macrophage colony- stimulat- 
ing factor (CSF1R) are expressed at low to moderate levels 
on the more primitive hematopoietic stem cells, are ab- 
sent on common lymphoid progenitors, and are upregu- 
lated after myeloid lineage induction by IL2 (OMIM Ref. 
No. 147680). Kondo et al. (2000) concluded that cytokine 
signaling can regulate cell fate decisions and proposed 
that a critical step in lymphoid commitment is downregu- 
lation of cytokine receptors that drive myeloid cell devel- 
opment 

[14202] 

[14203] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14204] Le BeaUj M . M.; Westbrook, C. A.; Diaz, M. O.; Larson, R. 
A.; Rowley, J. D.; Casson, J. C; Golde, D. W.; Sherr, C. J. : 



Evidence for the involvement of GM- CSF and FMS in the 
deletion (5q) in myeloid disorders. Science 231: 984- 987, 
1986. ; and 

t 142 05] Kondo, M.; Scherer, D. C; Miyamoto, T.; King, A. C; 

Akashi, K.; Sugamura, K.; Weissman, I. L. : Cell- fate con- 
version of lymphoid- committed progenitors by instruc- 
tive actions of cytoki. 

[14206] Further studies establishing the function and utilities of 
CSF1R are found in John Hopkins OMIM database record 
ID 164770, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chondroitin 
sulfate proteoglycan 3 (neurocan) (CSPC3, Accession 
NP.004377.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. CSPG3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CSPG3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CSPG3 BINDING SITE, designated 
SEQ ID:5105, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14207] Another function of GAM94 is therefore inhibition of 
Chondroitin sulfate proteoglycan 3 (neurocan) (CSPG3, 



Accession NP_004377.1), a gene which may play a role in 
modulating cell adhesion and migrationn. Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CSPG3. 

[14208] The function of CSPG3 has been established by previous 
studies. Neurocan was first described in the early postna- 
tal rat brain where it accounts for 20 to 30% of the total 
chondroitin sulfate proteoglycan. Rauch et al. (1992) 
cloned the rat cDNA using degenerate primers based on 
partial amino acid sequence of immunoaffinity- purified 
protein. The mouse neurocan cDNA encodes a deduced 
1,257- amino acid protein with a predicted molecular 
mass of 136 kD. The large protein is processed into a 
smaller form in the adult brain. The predicted protein has 
a 22- amino acid signal peptide followed by an im- 
munoglobin- like domain and repeating motifs character- 
istic of the hyaluronic acid- binding region of aggregating 
proteoglycans. The C terminus shows approximately 60% 
identity to the fibroblast and cartilage proteoglycans ver- 
sican (OMIM Ref. No. 118661) and aggrecan (OMIM Ref. 
No. 155760). Northern blots detected a 7.5- kb transcript 
from 4- day and adult rat brains Prange et al. (1998) 



cloned human neurocan cDNAs from infant and adult 
brain cDNA libraries. The deduced 1,321- amino acid 
protein shares 63% sequence identity with both mouse 
and rat neurocan proteins. Like other known proteogly- 
cans, its N terminus contains an immunoglobulin domain 
and a series of hyaluronic acid- binding tandem repeats, 
and its C terminus contains an EGF- like domain, a lectin- 
like domain, and a complement regulatory- like domain. 
Northern blot analysis detected expression of a 7.5- kb 
transcript in fetal and adult tissues from all brain regions 
tested 

[14209] 

[14210] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14211] Rauch, U.; Grimpe, B.; Kulbe, C; Arnold- Ammer, I.; Beier, 
D. R.; Fassler, R. : Structure and chromosomal localization 
of the mouse neurocan gene. Genomics 28: 405- 410, 
1995. ; and 

[14212] Prange, C. K.; Pennacchio, L. A.; Lieuallen, K.; Fan, W.; 

Lennon, G. G. : Characterization of the human neurocan 

gene, CSPG3. Gene 221: 199- 205, 1998. 
[14213] Further studies establishing the function and utilities of 



CSPG3 are found in John Hopkins OMIM database record 
ID 600826, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chemokine 
(c-x-c motif) ligand 1 (melanoma growth stimulating ac- 
tivity, alpha) (CXCL1, Accession NP_001502.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
CXCL1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by CXCL1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CXCL1 BINDING SITE, designated SEQ ID: 10919, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[14214] Another function of GAM94 is therefore inhibition of 
Chemokine (c-x-c motif) ligand 1 (melanoma growth 
stimulating activity, alpha) (CXCL1, Accession 
NP_001502.1), a gene which has chemotactic activity for 
neutrophils and may play a role in inflammation. Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CXCL1. 

[14215] The function of CXCL1 has been established by previous 



studies. Melanoma growth stimulatory activity (MGSA) is a 
mitogenic polypeptide secreted by human melanoma 
cells. The mature form is maximally 73 amino acids long. 
MGSA is structurally related to the platelet- derived beta- 
thromboglobulin. It is the product of the gene GRO iso- 
lated by Anisowicz et al. (1987). Horuk et al. (1993) indi- 
cated that structurally MGSA belongs to a superfamily of 
proteins that includes interleukin- 8 (IL8, or CXCR2; 
146928) and platelet factor- 4 (PF4; 173460). These pro- 
teins are involved in inflammatory processes. Tsai et al. 
(2002) demonstrated a role for rodent Cxcll and Cxcr2 in 
patterning the developing spinal cord. Signaling through 
Cxcr2, Cxcll inhibited oligodendrocyte precursor migra- 
tion. The migrational arrest was rapid, reversible, and 
concentration dependent, and it reflected enhanced cell/ 
substrate interactions. White matter expression of Cxcll 
was temporospatially regulated. Developing Cxcr2 null 
spinal cords contained reduced oligodendrocytes abnor- 
mally concentrated at the periphery. In mouse and rat 
slice preparations, Cxcll inhibited embryonic oligoden- 
drocyte precursor migration, and widespread dispersal of 
postnatal precursors occurred in the absence of Cxcr2 
signaling. The data suggested that a population of pre- 



sumptive white matter by oligodendrocyte precursors is 
dependent on localized expression of CXCL1. 

[14216] 

[14217] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14218] Horuk, R.; Yansura, D. C; Reilly, D.; Spencer, S.; Bourell, J.; 
Henzel, W.; Rice, C; Unemori, E. : Purification, receptor 
binding analysis, and biological characterization of human 
melanoma growth stimulating activity (MGSA): evidence 
for a novel MGSA receptor. J. Biol. Chem. 268: 541- 546, 
1993. ; and 

[14219] jsai, H.- H.; Frost, E.; To, V.; Robinson, S.; ffrench- Con- 
stant, C; Geertman, R.; Ransohoff, R. M.; Miller, R. H. : 
The chemokine receptor CXCR2 controls positioning of 
oligodendrocyte p. 

[14220] Further studies establishing the function and utilities of 
CXCL1 are found in John Hopkins OMIM database record 
ID 155730, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chemokine 
(c-x-c motif) ligand 2 (CXCL2, Accession NP_002080.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. CXCL2 BINDING SITE is a target binding site found 



in the 3 X untranslated region of mRNA encoded by CXCL2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CXCL2 BINDING SITE, designated SEQ 
ID: 10919, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14221] Another function of GAM94 is therefore inhibition of 
Chemokine (c-x-c motif) ligand 2 (CXCL2, Accession 
NP_002080.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CXCL2. 

[14222] chromosome y open reading frame 14 (CYorfl4, Acces- 
sion NP_061012.1) is another GAM94 target gene, herein 
designated TARGET GENE. CYorfl4 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by CYorfl4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CYorfl4 BIND- 
ING SITE, designated SEQ ID:8844, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 



[14223] Another function of GAM94 is therefore inhibition of 

Chromosome y open reading frame 14 (CYorfl4, Acces- 
sion NP_061012.1) . Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with CYorfl4. 

[14224] Cytochrome p450, subfamily iiia, polypeptide 7 (CYP3A7, 
Accession NP_000756.1) is another GAM94 target gene, 
herein designated TARGET GENE. CYP3A7 BINDING SITE is 
a target binding site found in the 5 X untranslated region 
of mRNA encoded by CYP3A7, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CYP3A7 BINDING 
SITE, designated SEQ ID:13918, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14225] Another function of GAM94 is therefore inhibition of Cy- 
tochrome p450, subfamily iiia, polypeptide 7 (CYP3A7, 
Accession NP_000756.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CYP3A7. 

[14226] Cytochrome p450, subfamily ivf, polypeptide 3 

(leukotriene b4 omega hydroxylase) (CYP4F3, Accession 



NP_000887.1) is another GAM 94 target gene, herein des- 
ignated TARGET GENE. CYP4F3 BINDING SITE1 and CYP4F3 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by CYP4F3, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CYP4F3 
BINDING SITE1 and CYP4F3 BINDING SITE2, designated 
SEQ ID:17402 and SEQ ID:18277 respectively, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 
[14227] Another function of GAM94 is therefore inhibition of Cy- 
tochrome p450, subfamily ivf, polypeptide 3 (leukotriene 
b4 omega hydroxylase) (CYP4F3, Accession 
NP_000887.1), a gene which converts leukotriene B4 into 
the less active 20- hydroxy- leukotriene B4. Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CYP4F3. 

[14228] The function of CYP4F3 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM67.1. Cytochrome p450, subfamily viib (oxysterol 7 



alpha-hydroxylase), polypeptide 1 (CYP7B1, Accession 
NP_004811.1) is another GAM 94 target gene, herein des- 
ignated TARGET GENE. CYP7B1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CYP7B1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CYP7B1 BINDING SITE, desig- 
nated SEQ ID:4296, to the nucleotide sequence of GAM94 
RNA, herein designated GAM RNA, also designated SEQ 
ID:332. 

[14229] Another function of GAM94 is therefore inhibition of Cy- 
tochrome p450, subfamily viib (oxysterol 7 alpha- 
hydroxylase), polypeptide 1 (CYP7B1, Accession 
NP_004811.1), a gene which functions in the acidic path- 
way of bile acid biosynthesis, and therefore is associated 
with Neonatal giant cell hepatitis. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
Neonatal giant cell hepatitis., and of other diseases and 
clinical conditions associated with CYP7B1. 

[14230] The function of CYP7B1 has been established by previous 
studies. Setchell et al. (1998) determined that the CYP7B1 
gene contains 6 exons. The positions of the 5 introns are 



identical to those of the CYP7A1 gene. By radiation hybrid 
analysis, Setchell et al. (1998) mapped the CYP7A1 gene 
to 8q21.13 and the CYP7B1 gene to 8q21.3. The close 
linkage of the genes and their shared exon- intron struc- 
tures suggested that they arose via an ancient duplication 
event. Setchell et al. (1998) described a metabolic defect 
in bile acid synthesis involving a deficiency in 7- alpha- 
hydroxylation due to a mutation in the gene for the mi- 
crosomal oxysterol 7- alpha- hydroxylase enzyme, active 
in the acidic pathway for bile acid synthesis. The defect, 
identified in a 10- week- old boy presenting with severe 
cholestasis, cirrhosis, and liver synthetic failure, was es- 
tablished by fast atom bombardment ionization- mass 
spectrometry, which revealed elevated urinary bile acid 
excretion, a mass spectrum with intense ions at m/z 453 
and m/z 510 corresponding to sulfate and glycosulfate 
conjugates of unsaturated monohydroxycholenoic acids, 
and an absence of primary bile acids. Levels of 27- hy- 
droxycholesterol were more than 4,500 times normal. 
Hepatic microsomal oxysterol 7- alpha- hydroxylase ac- 
tivity was undetectable. It was thought that an accumula- 
tion of hepatotoxic unsaturated monohydroxy bile acids 
accounted for the pathology. Gene analysis demonstrated 



a C- to- T transition in exon 5 of the CYP7A1 gene, re- 
sulting in the conversion of an arginine codon at position 
388 to a stop codon. The truncated protein was inactive 
when expressed in 293 cells. These findings indicated the 
quantitative importance of the acidic pathway in early life 
in humans and defined a further inborn error of bile acid 
synthesis as a metabolic cause of severe cholestatic liver 
disease. 

[14231] Animal model experiments lend further support to the 

function of CYP7B1. Using immunoblotting, Li- Hawkins et 
al. (2000) detected higher levels of Cyp7bl protein in the 
liver and kidney of male mice compared with female mice. 
Li- Hawkins et al. (2000) produced mice carrying a tar- 
geted disruption in Cyp7bl. The knockout mice had ele- 
vated levels of 2 different oxysterols, 25- hydroxycholes- 
terol and 27- hydroxycholesterol, in serum and tissue. De 
novo cholesterol synthesis was decreased by approxi- 
mately 40% in the kidneys of male knockout mice. Li- 
Hawkins et al. (2000) concluded that the major physio- 
logic role of Cyp7bl is to inactivate oxysterols and that 
loss of this enzyme in the liver of mice is compensated for 
by an increase in the synthesis of bile acids by other path- 
ways (see OMIM Ref. No. CYP39A1, 605994). 



[14232] it j S appreciated that the abovementioned animal model 
for CYP7B1 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[14233] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14234] Li _ Hawkins, J.; Lund, E. C; Turley, S. D.; Russell, D. W. : 
Disruption of the oxysterol 7- alpha- hydroxylase gene in 
mice. J. Biol. Chem. 275: 16536- 16542, 2000. ; and 

[14235] Setchell, K. D. R.; Schwarz, M.; O'Connell, N. C; Lund, E. 
C; Davis, D. L.; Lathe, R.; Thompson, H. R.; Tyson, R. W.; 
Sokol, R. J.; Russell, D. W. : Identification of a new inborn 
er. 

[14236] Further studies establishing the function and utilities of 
CYP7B1 are found in John Hopkins OMIM database record 
ID 603711, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Dna cross- 
link repair la (pso2 homolog, s. cerevisiae) (DCLRE1A, Ac- 
cession NP_055696.1) is another CAM94 target gene, 
herein designated TARGET GENE. DCLRE1A BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by DCLRE1A, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DCLRE1A 
BINDING SITE, designated SEQ ID:13586, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[14237] Another function of GAM94 is therefore inhibition of Dna 
cross-link repair la (pso2 homolog, s. cerevisiae) 
(DCLRE1A, Accession NP_055696.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DCLRE1A. 

[14238] Dopachrome tautomerase (dopachrome delta-isomerase, 
tyrosine-related protein 2) (DCT, Accession NP.001913.2) 
is another GAM94 target gene, herein designated TARGET 
GENE. DCT BINDING SITE is a target binding site found in 
the 5^ untranslated region of mRNA encoded by DCT, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DCT BINDING SITE, designated SEQ ID:12756, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14239] Another function of GAM94 is therefore inhibition of 



Dopachrome tautomerase (dopachrome delta-isomerase, 
tyrosine-related protein 2) (DCT, Accession 
NP_001913.2), a gene which regulates eumelanin and 
phaeomelanin levels, and therefore may be associated 
with Melanoma. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of Melanoma, and of 
other diseases and clinical conditions associated with 
DCT. 

[14240] The function of DCT has been established by previous 

studies. Sturm et al. (1995) showed that the TYRP1 protein 
is encoded in 7 exons spread over 24 kb of genomic DNA. 
By contrast, the TYRP2 protein is encoded by 8 exons. 
TYRP1, TYRP2, and the tyrosinase gene share a common 
C- terminal membrane spanning exon. The position of in- 
tron junctions suggested that TYRP1 was derived from a 
TYR duplication and then was itself duplicated to give rise 
to the TYRP2 gene. The comparisons also suggested that 
at least some of the introns within the TYR, TYRP1, and 
TYRP2 coding regions were gained after duplication and 
that intron slippage was unlikely to have occurred. 
NYESOl (CTAG; 300156) is expressed on tumor cells of 
many different types, including melanoma. TRP2 is a 
melanoma- differentiation antigen. In a melanoma vaccine 



trial in patients with metastatic disease, Khong and 
Rosenberg (2002) identified tumor- infiltrating lympho- 
cytes (TILs) that recognized NYESOl, TRP2, and a TRP2 
splice variant from a patient who experienced dramatic 
tumor regression. The TILs expressed immunologic reac- 
tivity against these antigens before vaccination with anti- 
gens, none of which she had been vaccinated against. 
Khong and Rosenberg (2002) proposed that NYESOl and 
TRP2 may be useful in the active immunotherapy of pa- 
tients with melanoma. 

[14241] 

[14242] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14243] Khong, H. T.; Rosenberg, S. A. : Pre- existing immunity to 
tyrosinase- related protein (TRP)- 2, a newTRP- 2 iso- 
form, and the NY- ESO- 1 melanoma antigen in a patient 
with a dramatic response to immunotherapy. J. Immun. 
168: 951- 956, 2002. ; and 

[14244] Sturm, R. A.; O'Sullivan B. J.; Box, N. F.; Smith, A. C; Smit, 
S. E.; Puttick, E. R.J.; Parsons, P. C; Dunn, I. S. : Chromo- 
somal structure of the human TYRP1 and TYRP2 loci and 
compa. 



[14245] Further studies establishing the function and utilities of 
DCT are found in John Hopkins OMIM database record ID 
191275, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Dead/h 
(asp-glu-ala-asp/his) box polypeptide 11 (chll-like heli- 
case homolog, s. cerevisiae) (DDX11, Accession 
NP_085913.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. DDX11 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by DDX11, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
DDX11 BINDING SITE, designated SEQ ID:14293, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14246] Another function of GAM94 is therefore inhibition of 
Dead/h (asp-glu-ala-asp/his) box polypeptide 11 
(chll-like helicase homolog, s. cerevisiae) (DDX11, Acces- 
sion NP_085913.1), a gene which could be an ATP- de- 
pendent DNA- binding helicase and may intervene in cell 
cycle regulation. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with DDX11. 

[14247] The function of DDX11 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.DEPP (Accession NP_008952.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
DEPP BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by DEPP, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DEPP BINDING SITE, designated SEQ ID: 12438, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[14248] Another function of GAM94 is therefore inhibition of DEPP 
(Accession NP_008952.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DEPP. 

[14249] Desmin (DES, Accession NP_001918.2) is another GAM94 
target gene, herein designated TARGET GENE. DES BIND- 
ING SITE1 and DES BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by DES, 
corresponding to target binding sites such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DES BINDING SITE1 and DES BINDING SITE2, 
designated SEQ ID:5424 and SEQ ID:9797 respectively, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14250] Another function of GAM94 is therefore inhibition of 

Desmin (DES, Accession NP_001918.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DES. 

[14251] Deiodinase, iodothyronine, type i (DIOl, Accession 

NP_000783.2) is another GAM94 target gene, herein des- 
ignated TARGET GENE. DIOl BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by DIOl, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DIOl BINDING SITE, designated 
SEQ ID:5841, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14252] Another function of GAM94 is therefore inhibition of 
Deiodinase, iodothyronine, type i (DIOl, Accession 



NP_000783.2) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DIOl. 

[14253] DJ102H19.4 (Accession NP_071367.1) is another GAM94 
target gene, herein designated TARGET GENE. DJ102H19.4 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by DJ102H19.4, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of DJ102H19.4 BINDING SITE, designated SEQ ID:13535, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14254] Another function of GAM94 is therefore inhibition of 

DJ102H19.4 (Accession NP_071367.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DJ102H19.4. 

[14255] DKFZP434A0225 (Accession XP_168185.1) is another 

GAM94 target gene, herein designated TARGET GENE. DK- 
FZP434A0225 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP434A0225, corresponding to a target binding site such 



as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434A0225 BINDING SITE, 
designated SEQ ID: 14982, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14256] Another function of GAM94 is therefore inhibition of DK- 
FZP434A0225 (Accession XP_168185.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434A0225. 

t 142 57] DKFZP434L187 (Accession XP.044070.6) is another 

GAM94 target gene, herein designated TARGET GENE. DK- 
FZP434L187 BINDING SITE1 and DKFZP434L187 BINDING 
SITE2 are target binding sites found in untranslated re- 
gions of mRNA encoded by DKFZP434L187, correspond- 
ing to target binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZP434L187 BINDING SITE1 and DKFZP434L187 BINDING 
SITE2, designated SEQ ID:8955 and SEQ ID:4715 respec- 
tively, to the nucleotide sequence of GAM94 RNA, herein 
designated GAM RNA, also designated SEQ ID:332. 



[14258] Another function of GAM94 is therefore inhibition of DK- 
FZP434L187 (Accession XP.044070.6) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434L187. 

[14259] DKFZp451A175 (Accession NP.694967.1) is another 

GAM94 target gene, herein designated TARGET GENE. DK- 
FZp451A175 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp451A175, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp451A175 BINDING SITE, des- 
ignated SEQ ID: 18054, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14260] Another function of GAM94 is therefore inhibition of DK- 
FZp451A175 (Accession NP.694967.1) . Accordingly, util- 
ities of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp451A175. 

[14261] DKFZp547G183 (Accession NP_061175.1) is another 

GAM94 target gene, herein designated TARGET GENE. DK- 



FZp547G183 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp547G183, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp547G183 BINDING SITE, des- 
ignated SEQ ID: 1986, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14262] Another function of GAM94 is therefore inhibition of DK- 
FZp547G183 (Accession NP_061175.1) . Accordingly, util- 
ities of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp547G183. 

[14263] DKFZp564ll922 (Accession NP_056234.1) is another 

GAM94 target gene, herein designated TARGET GENE. DK- 
FZp564ll922 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by DK- 
FZp564ll922, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp564ll922 BINDING SITE, des- 
ignated SEQ ID:18835, to the nucleotide sequence of 



GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14264] Another function of GAM94 is therefore inhibition of DK- 
FZp564ll922 (Accession NP_056234.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp564ll922. 

[14265] DKFZp761017121 (Accession NP_115663.1) is another 

GAM94 target gene, herein designated TARGET GENE. DK- 
FZp761017121 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZp761017121, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp761017121 BINDING SITE, 
designated SEQ ID:14715, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14266] Another function of GAM94 is therefore inhibition of DK- 
FZp761017121 (Accession NP_115663.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761017121. 



[14267] Dickkopf homolog 2 (xenopus laevis) (DKK2, Accession 

NP_055236.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. DKK2 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by DKK2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKK2 BINDING SITE, designated 
SEQ ID:8609, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14268] Another function of GAM94 is therefore inhibition of 

Dickkopf homolog 2 (xenopus laevis) (DKK2, Accession 
NP_055236.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK2. 

[14269] Distal-less homeo box 1 (DLX1, Accession NP_835221.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. DLX1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by DLX1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DLX1 BINDING SITE, designated SEQ ID: 12 176, 



to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14270] Another function of GAM94 is therefore inhibition of Dis- 
tal-less homeo box 1 (DLX1, Accession NP_835221.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with DLX1. 

[14271] Dystrophin (muscular dystrophy, duchenne and becker 
types) (DMD, Accession NP_004006.1) is another GAM94 
target gene, herein designated TARGET GENE. DMD BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
DMD, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DMD BINDING SITE, designated SEQ 
ID: 10078, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14272] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004006.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 



phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[14273] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP_004012.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3 N untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14274] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004012.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 



muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[14275] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP_004009.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3 % untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14276] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004009.1), a gene which muscular 



dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[14277] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP_004011.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14278] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 



(DMD, Accession NP_004011.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[14279] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP.004008.1) is an- 
other CAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14280] Another function of GAM94 is therefore inhibition of Dys- 



trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004008.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[14281] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP_004000.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 



[14282] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004000.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 

[14283] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to CAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP_004001.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 



SEQID:332. 

[14284] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004001.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of CAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 

[14285] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP_004007.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 



GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14286] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004007.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 



[14287] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP_004005.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14288] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004005.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 



diseases and clinical conditions associated with DMD. 
[14289] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP_004004.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14290] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004004.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 



phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[14291] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP_000100.2) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14292] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_000100.2), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 



prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[14293] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP_003997.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14294] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_003997.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 



phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[14295] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP_004002.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3 N untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14296] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004002.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 



muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[14297] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP_004003.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3 % untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14298] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004003.1), a gene which muscular 



dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[14299] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP.003998.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14300] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 



(DMD, Accession NP_003998.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[14301] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP.004014.1) is an- 
other CAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14302] Another function of GAM94 is therefore inhibition of Dys- 



trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004014.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 
[14303] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Dystrophin (muscular dystrophy, duchenne 
and becker types) (DMD, Accession NP_004013.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DMD BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by DMD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DMD BINDING SITE, 
designated SEQ ID: 10078, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 



[14304] Another function of GAM94 is therefore inhibition of Dys- 
trophin (muscular dystrophy, duchenne and becker types) 
(DMD, Accession NP_004013.1), a gene which muscular 
dystrophy . and therefore is associated with Duchenne 
muscular dystrophy (dmd) and becker muscular dystro- 
phy. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Duchenne muscular dystro- 
phy (dmd) and becker muscular dystrophy, and of other 
diseases and clinical conditions associated with DMD. 

[14305] The function of DMD and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1.Dnaj (hsp40) homolog, subfamily a, member 
1 (DNAJA1, Accession NP_001530.1) is another GAM94 
target gene, herein designated TARGET GENE. DNAJA1 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by DNAJA1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DNAJA1 BINDING SITE, designated SEQ ID:9846, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 



[14306] Another function of GAM94 is therefore inhibition of Dnaj 
(hsp40) homolog, subfamily a, member 1 (DNAJA1, Ac- 
cession NP_001530.1) .Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DNAJA1. 

[14307] Dnaj (hsp40) homolog, subfamily b, member 5 (DNAJB5, 
Accession NP.036398.2) is another GAM94 target gene, 
herein designated TARGET GENE. DNAJB5 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by DNAJB5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DNAJB5 BINDING 
SITE, designated SEQ ID: 17549, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14308] Another function of GAM94 is therefore inhibition of Dnaj 
(hsp40) homolog, subfamily b, member 5 (DNAJB5, Acces- 
sion NP.036398.2) . Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with DNAJB5. 

[14309] DNAM-1 (Accession NP_006557.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. DNAM-1 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by DNAM-1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DNAM-1 BINDING SITE, designated SEQ ID:2229, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14310] Another function of GAM94 is therefore inhibition of 

DNAM-1 (Accession NP.006557.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DNAM-1. 

[14311] DPF3 (Accession NP_036206.1) is another GAM94 target 
gene, herein designated TARGET GENE. DPF3 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by DPF3, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DPF3 BINDING 
SITE, designated SEQ ID: 16598, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14312] Another function of GAM94 is therefore inhibition of DPF3 



(Accession NP_036206.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DPF3. 
[14313] Dihydropyrimidinase-like 3 (DPYSL3, Accession 

NP_001378.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. DPYSL3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by DPYSL3, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of DPYSL3 BINDING SITE, desig- 
nated SEQ ID: 13744, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14314] Another function of GAM94 is therefore inhibition of Di- 
hydropyrimidinase-like 3 (DPYSL3, Accession 
NP_001378.1), a gene which is a member of the dihy- 
dropyrimidinase family. Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DPYSL3. 

[14315] The function of DPYSL3 has been established by previous 
studies. Hamajima et al. (1996) isolated a cDNA encoding 
dihydropyrimidinase- like 3 (OMIM Ref. No. DPYSL3), 



called DRP3 by them, from a fetal brain cDNA library (see 
OMIM Ref. No. 222748). By Northern blot analysis of adult 
human tissues, they detected a 5.8- kb DPYSL3 transcript 
at high levels in heart and skeletal muscle and at low lev- 
els in brain and lung. Gaetano et al. (1997) isolated a hu- 
man ULIP cDNA from retinoic acid- differentiated neurob- 
lastoma cells. In contrast to Hamajima et al. (1996), they 
found that the gene is expressed strongly in human fetal 
brain and spinal cord but is not detectably expressed in 
adult brain and nonneuronal tissues. The 5.5- kb full- 
length cDNA contains a 1,710- bp open reading frame 
predicting a 570- amino acid protein. The human gene 
shares 98% identity with mouse Ulip. The authors specu- 
lated that the human ULIP gene mediates signals involved 
in axonal growth. 

[14316] 

[14317] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14318] Hamajima, N.; Matsuda, K.; Sakata, S.; Tamaki, N.; Sasaki, 
M.; Nonaka, M. : A novel gene family defined by human 
dihydropyrimidinase and three related proteins with dif- 
ferential tissue distribution. Gene 180: 157- 163, 1996. ; 



and 

[14319] Gaetano, C; Matsuo, T.; Thiele, C.J. : Identification and 
characterization of a retinoic acid- regulated human ho- 
mologue of the unc- 33- like phosphoprotein gene (hUlip) 
from neuroblastom. 

[14320] Further studies establishing the function and utilities of 
DPYSL3 are found in John Hopkins OMIM database record 
ID 601168, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Dopamine re- 
ceptor d3 (DRD3, Accession NP.387507.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
DRD3 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by DRD3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DRD3 BINDING SITE, designated 
SEQ ID:11135, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14321] Another function of GAM94 is therefore inhibition of 

Dopamine receptor d3 (DRD3, Accession NP_387507.1), a 
gene which is mediated by g proteins which inhibit adeny- 
lyl cyclase. Accordingly, utilities of GAM94 include diag- 



nosis, prevention and treatment of diseases and clinical 
conditions associated with DRD3. 
[14322] The function of DRD3 has been established by previous 
studies. Sokoloff et al. (1990) characterized a dopamine 
receptor that differs in its pharmacology and signaling 
system from the Dl (OMIM Ref. No. 126449) and D2 
(OMIM Ref. No. 126450) receptors and represents both an 
autoreceptor and a postsynaptic receptor. Designated the 
dopamine receptor D3, it is localized to limbic areas of 
the brain, which are associated with cognitive, emotional, 
and endocrine functions. It appeared to mediate some of 
the effects of antipsychotic drugs and drugs used in the 
treatment of Parkinson disease (OMIM Ref. No. 168600), 
which were previously thought to interact only with D2 re- 
ceptors. By screening cDNA and genomic libraries using a 
combination of reverse transcription and PCR, Sokoloff et 
al. (1990) cloned the DRD3 gene. Like the DRD2 gene, but 
unlike most other members of this superfamily, the DRD3 
gene contains introns, 5 in number. The position of 2 of 
the introns corresponds to that of introns in DRD2. Le Co- 
niat et al. (1991) assigned the DRD3 gene to chromosome 
3 by hybridization of a genomic probe to flow- sorted 
chromosomes and localized it to band 3ql3.3 by in situ 



hybridization. 

[14323] Animal model experiments lend further support to the 
function of DRD3. The role of the D3 receptor is difficult 
to study because of its low abundance (approximately 1% 
of D2 receptors) and the absence of selective ligands. Us- 
ing a strategy of gene targeting in mouse embryonic stem 
cells, Accili et al. (1996) generated DRD3- deficient mice 
carrying a premature chain- termination mutation after 
residue arginine 148. Binding of the dopamine antagonist 
iodosulpride to D3 receptors was absent in mice homozy- 
gous for the mutation and greatly reduced in heterozy- 
gous mice. Behavioral analysis of mutant mice showed 
that this mutation is associated with hyperactivity. Ho- 
mozygous mice lacking D3 receptors displayed increased 
locomotor activity and rearing behavior. Mice heterozy- 
gous for the mutation showed similar, although less pro- 
nounced, behavioral alterations. 

[14324] | t j S appreciated that the abovementioned animal model 
for DRD3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[14325] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[14326] Accili, D.; Fishburn, C. S.; Drago, J.; Steiner, H.; Lachowicz, 
J. E.; Park, B.- H.; Gauda, E. B.; Lee, E.J.; Cool, M. H.; Sib- 
ley, D. R.; Gerfen, C. R.; Westphal, H.; Fuchs, S. : A tar- 
geted mutation of the D3 dopamine receptor gene is as- 
sociated with hyperactivity in mice. Proc. Nat. Acad. Sci. 
93: 1945- 1949, 1996. ; and 

[14327] sokoloff, P.; Giros, B.; Martres, M.- P.; Bouthenet, M.- L; 
Schwartz, J.- C. : Molecular cloning and characterization 
of a novel dopamine receptor (D- 3) as a target for neu- 
roleptics. Nat. 

[14328] Further studies establishing the function and utilities of 

DRD3 are found in John Hopkins OMIM database record ID 
126451, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Dual specificity 
phosphatase 16 (DUSP16, Accession XP_039106.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. DUSP16 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
DUSP16, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DUSP16 BINDING SITE, designated 



SEQ ID:7912, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14329] Another function of GAM94 is therefore inhibition of Dual 
specificity phosphatase 16 (DUSP16, Accession 
XP_039106.1) . Accordingly, utilities of GAM94 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with DUSP16. 

[14330] Early growth response 1 (EGR1, Accession NP_001955.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. EGR1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by EGR1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of EGR1 BINDING SITE, designated SEQ ID:2968, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14331] Another function of GAM94 is therefore inhibition of Early 
growth response 1 (EGR1, Accession NP_001955.1) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with EGR1. 

[14332] Eukaryotic translation initiation factor 4 gamma, 3 



(EIF4G3, Accession NP_003751.2) is another GAM94 target 
gene, herein designated TARGET GENE. EIF4G3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by EIF4G3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of EIF4G3 BIND- 
ING SITE, designated SEQ ID:12862, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14333] Another function of GAM94 is therefore inhibition of Eu- 
karyotic translation initiation factor 4 gamma, 3 (EIF4G3, 
Accession NP.003751.2) .Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EIF4G3. 

[14334] Eukaryotic translation initiation factor 5a (EIF5A, Acces- 
sion NP_001961.1) is another GAM94 target gene, herein 
designated TARGET GENE. EIF5A BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by EIF5A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig.8. Table 4 illustrates the complementarity of the 
nucleotide sequences of EIF5A BINDING SITE, designated 



SEQ ID:3210, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14335] Another function of GAM94 is therefore inhibition of Eu- 
karyotic translation initiation factor 5a (EIF5A, Accession 
NP_001961.1), a gene which is an initiation factor. Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with EIF5A. 

[14336] The function of EIF5A has been established by previous 
studies. The eukaryotic initiation factor 5A is an 18- kD 
protein composed of 154 amino acids. It contains a 
unique amino acid residue, hypusine, that is formed post- 
translationally via the transfer and hydroxylation of the 
butylamino- group from the polyamine spermidine to a 
Iys50 within the EIF5A protein. Koettnitz et al. (1994) iso- 
lated and characterized the human EIF5A pseudogene. 
Subsequently, Koettnitz et al. (1995) identified a genomic 
clone with an EIF5A containing 3 introns and spanning 
about 4.8 kb. The authors showed that this sequence 
would successfully complement yeast carrying the HYP2 
mutation (the homolog of EIF5A), whereas the pseudo- 
genes could not. Steinkasserer et al. (1995) mapped the 
EIF5A gene to 17pl3- pl2 by fluorescence in situ hy- 



bridization. Three pseudogenes were mapped to 10q23.3, 
17q25, and 19ql3.2. 

[14337] 

[14338] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14339] Koettnitz, K.; Wohl, T.; Kappel, B.; Lottspeich, F.; Hauber, 
J.; Bevec, D. : Identification of a new member of the hu- 
man elF- 5A gene family. Gene 159: 283- 284, 1995. ; 
and 

[14340] Steinkasserer, A.; Jones, T.; Sheer, D.; Koettnitz, K.; 

Hauber, J.; Bevec, D. : The eukaryotic cofactor for the hu- 
man immunodeficiency virus type 1 (HIV- 1) rev protein, 
elF- 5A, maps to. 

[14341] Further studies establishing the function and utilities of 

EIF5A are found in John Hopkins OMIM database record ID 
600187, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Eukaryotic transla- 
tion initiation factor 5a pseudogene 1 (EIF5AP1, Accession 
XP_290186.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. EIF5AP1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by EIF5AP1, corresponding to a target binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of EIF5AP1 BINDING SITE, desig- 
nated SEQ ID:6926, to the nucleotide sequence of GAM94 
RNA, herein designated GAM RNA, also designated SEQ 
ID:332. 

[14342] Another function of GAM94 is therefore inhibition of Eu- 
karyotic translation initiation factor 5a pseudogene 1 
(EIF5AP1, Accession XP_290186.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EIF5AP1. 

[14343] Egf-like module containing, mucin-like, hormone recep- 
tor-like sequence 2 (EMR2, Accession NP_038475.2) is 
another GAM94 target gene, herein designated TARGET 
GENE. EMR2 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by EMR2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EMR2 BINDING SITE, 
designated SEQ ID:9659, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 



[14344] Another function of GAM94 is therefore inhibition of Egf- 
like module containing, mucin-like, hormone receptor- 
like sequence 2 (EMR2, Accession NP_038475.2) . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EMR2. 

[14345] Egf-like module containing, mucin-like, hormone recep- 
tor-like sequence 2 (EMR2, Accession NP_690884.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. EMR2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by EMR2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EMR2 BINDING SITE, 
designated SEQ ID:9659, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14346] Another function of GAM94 is therefore inhibition of Egf- 
like module containing, mucin-like, hormone receptor- 
like sequence 2 (EMR2, Accession NP_690884.1) . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with EMR2. 

[14347] Egf-like module containing, mucin-like, hormone recep- 
tor-like sequence 2 (EMR2, Accession NP_690880.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. EMR2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by EMR2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EMR2 BINDING SITE, 
designated SEQ ID:9659, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14348] Another function of GAM94 is therefore inhibition of Egf- 
like module containing, mucin-like, hormone receptor- 
like sequence 2 (EMR2, Accession NP_690880.1) . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EMR2. 

[14349] Egf-like module containing, mucin-like, hormone recep- 
tor-like sequence 2 (EMR2, Accession NP_690882.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. EMR2 BINDING SITE is a target binding site found in 



the 3 X untranslated region of multiple transcripts of 
mRNA encoded by EMR2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EMR2 BINDING SITE, 
designated SEQ ID:9659, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14350] Another function of GAM94 is therefore inhibition of Egf- 
like module containing, mucin-like, hormone receptor- 
like sequence 2 (EMR2, Accession NP.690882.1) . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EMR2. 

[14351] Egf-like module containing, mucin-like, hormone recep- 
tor-like sequence 2 (EMR2, Accession NP_690883.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. EMR2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by EMR2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EMR2 BINDING SITE, 



designated SEQ ID:9659, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14352] Another function of GAM94 is therefore inhibition of Egf- 
like module containing, mucin-like, hormone receptor- 
like sequence 2 (EMR2, Accession NP_690883.1) . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EMR2. 

[14353] Egf-like module containing, mucin-like, hormone recep- 
tor-like sequence 2 (EMR2, Accession NP.690885.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. EMR2 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by EMR2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EMR2 BINDING SITE, 
designated SEQ ID:9659, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14354] Another function of GAM94 is therefore inhibition of Egf- 
like module containing, mucin-like, hormone receptor- 



like sequence 2 (EMR2, Accession NP_690885.1) . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EMR2. 

[14355] Egf-like module containing, mucin-like, hormone recep- 
tor-like sequence 2 (EMR2, Accession NP_690881.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. EMR2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by EMR2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EMR2 BINDING SITE, 
designated SEQ ID:9659, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14356] Another function of GAM94 is therefore inhibition of Egf- 
like module containing, mucin-like, hormone receptor- 
like sequence 2 (EMR2, Accession NP_690881.1) . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EMR2. 

[14357] Erythrocyte membrane protein band 4.1-like 1 (EPB41L1, 



Accession NP_818932.1) is another GAM94 target gene, 
herein designated TARGET GENE. EPB41L1 BINDING SITE is 
a target binding site found in the 5^ untranslated region 
of multiple transcripts of mRNA encoded by EPB41L1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of EPB41L1 BINDING SITE, designated SEQ ID:16125, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14358] Another function of GAM94 is therefore inhibition of Ery- 
throcyte membrane protein band 4.1-like 1 (EPB41L1, Ac- 
cession NP.818932.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EPB41L1. 

[14359] ESDN (Accession NP.563615.2) is another GAM94 target 
gene, herein designated TARGET GENE. ESDN BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by ESDN, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ESDN BIND- 
ING SITE, designated SEQ ID:551, to the nucleotide se- 



quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14360] Another function of GAM94 is therefore inhibition of ESDN 
(Accession NP.563615.2) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ESDN. 

[14361] Ecotropic viral integration site 5 (EVI5, Accession 

NP.005656.2) is another GAM94 target gene, herein des- 
ignated TARGET GENE. EVI5 BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by EVI5, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of EVI5 BINDING SITE, designated SEQ 
ID:9673, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14362] Another function of GAM94 is therefore inhibition of 
Ecotropic viral integration site 5 (EVI5, Accession 
NP.005656.2) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EVI5. 

[14363] Exostoses (multiple) 1 (EXT1, Accession NP_000118.1) is 
another GAM94 target gene, herein designated TARGET 



GENE. EXT1 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by EXT1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of EXT1 BINDING SITE, designated SEQ ID: 16470, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14364] Another function of GAM94 is therefore inhibition of Ex- 
ostoses (multiple) 1 (EXT1, Accession NP_000118.1) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with EXT1. 

[14365] Fatty-acid-coenzyme a ligase, long-chain 4 (FACL4, Ac- 
cession NP_075266.1) is another GAM94 target gene, 
herein designated TARGET GENE. FACL4 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by FACL4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FACL4 BINDING SITE, designated SEQ ID:4716, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 



RNA, also designated SEQ ID:332. 

[14366] Another function of GAM94 is therefore inhibition of 

Fatty-acid-coenzyme a ligase, long-chain 4 (FACL4, Ac- 
cession NP_075266.1) .Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FACL4. 

[14367] Fatty-acid-coenzyme a ligase, long-chain 4 (FACL4, Ac- 
cession NP_004449.1) is another GAM94 target gene, 
herein designated TARGET GENE. FACL4 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by FACL4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FACL4 BINDING SITE, designated SEQ ID:4716, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[14368] Another function of GAM94 is therefore inhibition of 

Fatty-acid-coenzyme a ligase, long-chain 4 (FACL4, Ac- 
cession NP_004449.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FACL4. 

[14369] Fibroblast growth factor 13 (FGF13, Accession 



NP_004105.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. FGF13 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by FGF13, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of FGF13 
BINDING SITE, designated SEQ ID:4855, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[14370] Another function of GAM94 is therefore inhibition of Fi- 
broblast growth factor 13 (FGF13, Accession 
NP_004105.1), a gene which probably involved in nervous 
system development and function. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FGF13. 

[14371] The function of FGF13 has been established by previous 
studies. See fibroblast growth factor- 12 (FGF12; 
601513). By Southern blot hybridization of genomic DNA 
from rodent/human hybrid cell lines carrying individual 
human chromosomes, Smallwood et al. (1996) mapped 
the FHF2 gene (also symbolized FGF13) to the X chromo- 
some. By using an interspecific backcross mapping panel, 



they demonstrated that the mouse gene, Fhf2, shows no 
recombination with the gene for CD40 antigen ligand 
(OMIM Ref. No. 300386). Thus the human gene is proba- 
bly located at Xq26. By use of isotopic in situ hybridiza- 
tion, Lovec et al. (1997) assigned the FHF2 gene to Xq21. 
Gecz et al. (1999), however, provided evidence that the 
FHF2 gene is located in Xq26.3. They identified a male 
patient with features of Borjeson- Forssman- Lehmann 
syndrome (BFLS; 301900) and a duplication of the Xq26- 
q28 region. By FISH using YAC clones from Xq26, they lo- 
calized the duplication breakpoint to an interval of ap- 
proximately 400 kb in the Xq26.3 region between DXS155 
and DXS294/DXS730. Database searches and an analysis 
of available genomic sequence from the region showed 
that the FHF2 gene is located within the duplication 
breakpoint interval. Gecz et al. (1999) determined the 
structure of the FHF2 gene and identified 2 new exons, 
including a new 5- prime end exon, designated IB. FHF2 
is a large gene, extending over approximately 200 kb in 
Xq26.3, and contains at least 7 exons. It shows tissue- 
specific alternative splicing and alternative transcription 
starts. Northern blot hybridization showed highest ex- 
pression in brain and skeletal muscle. The localization and 



tissue- specific expression pattern of FHF2 made it a pos- 
sible candidate gene for familial cases of BFLS and for 
other syndromal and nonspecific forms of X- linked men- 
tal retardation mapping to that region. 

[14372] 

[14373] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14374] Gecz, J.; Baker, E.; Donnelly, A.; Ming, J. E.; McDonald- 
McGinn, D. M.; Spinner, N. B.; Zackai, E. H.; Sutherland, G. 
R.; Mulley, J. C. : Fibroblast growth factor homologous 
factor 2 (FHF2): gene structure, expression and mapping 
to the Borjeson- Forssman- Lehmann syndrome region in 
Xq26 delineated by a duplication breakpoint in a BFLS- 
like patient. Hum. Genet. 104: 56- 63, 1999. ; and 

[14375] L ovec, H.; Hartung, H.; Verdier, A.- S.; Mattel, M.- G.; 
Birnbaum, D.; Goldfarb, M.; Coulier, F. : Assignment of 
FGF13 to human chromosome band Xq21 by in situ hy- 
bridization. Cytogenet. 

[14376] Further studies establishing the function and utilities of 
FGF13 are found in John Hopkins OMIM database record 
ID 300070, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Fk506 binding 



protein 10, 65 kda (FKBP10, Accession NP.068758.2) is 
another GAM94 target gene, herein designated TARGET 
GENE. FKBP10 BINDING SITE1 and FKBP10 BINDING SITE2 
are target binding sites found in untranslated regions of 
mRNA encoded by FKBP10, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FKBP10 BINDING SITE1 
and FKBP10 BINDING SITE2, designated SEQ ID:13573 and 
SEQ ID:4046 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14377] Another function of GAM94 is therefore inhibition of 
Fk506 binding protein 10, 65 kda (FKBP10, Accession 
NP.068758.2), a gene which ppiases accelerate the fold- 
ing of proteins during protein synthesis. Accordingly, util- 
ities of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
FKBP10. 

[14378] The function of FKBP10 has been established by previous 
studies. The FK506- binding proteins (FKBPs) were first 
identified as receptors for the immunosuppressants 
FK506 and rapamycin. All FKBPs display peptidyl- prolyl 



cis/trans isomerase (OMIM Ref. No. PPIase) activity and act 
as molecular chaperones. Patterson et al. (2000) found 
that mouse FkbplO is contained within the lumen of the 
endoplasmic reticulum. Western blot analysis detected ex- 
pression in 12- day- old mouse aorta, brain, kidney, and 
lung; no or barely detectable expression was found in 
adult tissues. Immunolocalization of FkbplO in developing 
lung revealed staining of vascular and airway smooth 
muscle cells. Patterson et al. (2002) stated that the human 
and mouse protein sequences are identical with the ex- 
ception of a valine- 24 addition within the signal se- 
quence of the human protein. Both contain 4 consecutive 
PPIase domains. Patterson et al. (2002) determined that 
both the human and mouse FKBP10 genes contain 10 ex- 
ons. The International Radiation Hybrid Mapping Consor- 
tium mapped the FKBP10 gene to chromosome 17 
(stSG35365). 

[14379] 

[14380] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14381] Patterson, C. E.; Gao, J.; Rooney, A. P.; Davis, E. C. : Ge- 
nomic organization of mouse and human 65 kDa FK506- 



binding protein genes and evolution of the FKBP multi- 
gene family. Genomics 79: 881- 889, 2002. ; and 
[14382] Patterson, C. E.; Schaub, T.; Coleman, E. J.; Davis, E. C. : 
Developmental regulation of FKBP65: an ER localized ex- 
tracellular matrix- binding protein. Molec. Biol. Cell 11: 
3925- 3935. 

[14383] Further studies establishing the function and utilities of 
FKBP10 are found in John Hopkins OMIM database record 
ID 607063, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Fk506 binding 
protein 8, 38kda (FKBP8, Accession NP.036313.2) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. FKBP8 BINDING SITE1 and FKBP8 BINDING SITE2 are 
target binding sites found in untranslated regions of 
mRNA encoded by FKBP8, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of FKBP8 BINDING SITE1 and 
FKBP8 BINDING SITE2, designated SEQ ID: 10546 and SEQ 
ID: 10823 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14384] Another function of GAM94 is therefore inhibition of 



Fk506 binding protein 8, 38kda (FKBP8, Accession 
NP_036313.2) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FKBP8. 

[14385] FLJ10300 (Accession NP.060521.2) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ10300 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by FLJ 10300, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10300 BINDING SITE, designated SEQ ID:18087, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14386] Another function of GAM94 is therefore inhibition of 

FLJ10300 (Accession NP_060521.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10300. 

[14387] FLJ10415 (Accession NP_060559.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ10415 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10415, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10415 BINDING SITE, designated SEQ ID:15496, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14388] Another function of GAM94 is therefore inhibition of 

FLJ10415 (Accession NP.060559.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10415. 

[14389] FLJ10891 (Accession NP_060730.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ10891 
BINDING SITE1 and FLJ10891 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ10891, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ10891 BINDING SITE1 and 
FLJ10891 BINDING SITE2, designated SEQ ID:18909 and 
SEQ ID: 10943 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14390] Another function of GAM94 is therefore inhibition of 

FLJ10891 (Accession NP_060730.1) . Accordingly, utilities 



of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10891. 

[14391] FLJ10997 (Accession NP_060763.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ10997 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 10997, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10997 BINDING SITE, designated SEQ ID:14334, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14392] Another function of GAM94 is therefore inhibition of 

FLJ10997 (Accession NP_060763.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10997. 

[14393] FLJ11016 (Accession NP_060771.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ11016 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11016, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ11016 BINDING SITE, designated SEQ ID:15194, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14394] Another function of GAM94 is therefore inhibition of 

FLJ11016 (Accession NP.060771.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11016. 

[14395] FLJ11021 (Accession NP_075388.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ 11021 
BINDING SITE1 and FLJ11021 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ11021, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ11021 BINDING SITE1 and 
FLJ11021 BINDING SITE2, designated SEQ ID:11805 and 
SEQ ID: 19145 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14396] Another function of GAM94 is therefore inhibition of 

FLJ11021 (Accession NP_075388.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11021. 



[14397] FLJ11191 (Accession NP_060825.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ11191 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ11191, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11191 BINDING SITE, designated SEQ ID:19798, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14398] Another function of GAM94 is therefore inhibition of 

FLJ11191 (Accession NP.060825.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11191. 

[14399] FLJ11700 (Accession NP.079168.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ 11700 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 11700, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11700 BINDING SITE, designated SEQ ID:15002, to the 
nucleotide sequence of GAM94 RNA, herein designated 



GAM RNA, also designated SEQ ID:332. 

[14400] Another function of GAM94 is therefore inhibition of 

FLJ11700 (Accession NP_079168.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11700. 

[14401] FLJ11756 (Accession NP.078882.2) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ11756 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ11756, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11756 BINDING SITE, designated SEQ ID:6613, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14402] Another function of GAM94 is therefore inhibition of 

FLJ11756 (Accession NP.078882.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11756. 

[14403] FLJ12528 (Accession NP.079426.2) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ12528 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12528, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12528 BINDING SITE, designated SEQ ID:3405, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14404] Another function of GAM94 is therefore inhibition of 

FLJ12528 (Accession NP_079426.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12528. 

[14405] FLJ12700 (Accession NP.079186.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ12700 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ12700, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12700 BINDING SITE, designated SEQ ID:4392, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14406] Another function of GAM94 is therefore inhibition of 

FLJ12700 (Accession NP.079186.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ12700. 

[14407] FLJ12704 (Accession NP_079274.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ12704 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ12704, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12704 BINDING SITE, designated SEQ ID:13847, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14408] Another function of GAM94 is therefore inhibition of 

FLJ12704 (Accession NP.079274.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12704. 

[14409] FLJ13111 (Accession NP_079358.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ13111 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13111, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13111 BINDING SITE, designated SEQ ID:2017, to the 



nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14410] Another function of GAM94 is therefore inhibition of 

FLJ13111 (Accession NP.079358.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13111. 

[14411] FLJ13769 (Accession NP_079288.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ13769 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13769, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13769 BINDING SITE, designated SEQ ID:5258, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14412] Another function of GAM94 is therefore inhibition of 

FLJ13769 (Accession NP_079288.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13769. 

[14413] FLJ13841 (Accession NP_078978.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ13841 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by FLJ13841, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13841 BINDING SITE, designated SEQ ID:15346, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14414] A no ther function of GAM94 is therefore inhibition of 

FLJ13841 (Accession NP_078978.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13841. 

[14415] FLJ14566 (Accession NP.116195.2) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ14566 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ14566, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14566 BINDING SITE, designated SEQ ID:5288, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14416] Another function of GAM94 is therefore inhibition of 

FLJ14566 (Accession NP_116195.2) . Accordingly, utilities 



of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14566. 

[14417] FLJ14957 (Accession NP_116255.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ14957 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14957, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14957 BINDING SITE, designated SEQ ID:4961, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14418] Another function of GAM94 is therefore inhibition of 

FLJ14957 (Accession NP.116255.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14957. 

[14419] FLJ20232 (Accession NP.061881.2) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ20232 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20232, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ20232 BINDING SITE, designated SEQ ID:17592, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14420] Another function of GAM94 is therefore inhibition of 

FLJ20232 (Accession NP.061881.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20232. 

[14421] FLJ20273 (Accession NP_061900.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ20273 
BINDING SITE1 and FLJ20273 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ20273, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ20273 BINDING SITE1 and 
FLJ20273 BINDING SITE2, designated SEQ ID:17100 and 
SEQ ID: 10073 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14422] Another function of GAM94 is therefore inhibition of 

FLJ20273 (Accession NP_061900.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20273. 



[14423] FLJ20668 (Accession NP_060393.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ20668 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20668, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20668 BINDING SITE, designated SEQ ID: 10920, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14424] Another function of GAM94 is therefore inhibition of 

FLJ20668 (Accession NP_060393.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20668. 

[14425] FLJ21159 (Accession NP.079102.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ21159 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ21159, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21159 BINDING SITE, designated SEQ ID:19392, to the 
nucleotide sequence of GAM94 RNA, herein designated 



GAM RNA, also designated SEQ ID:332. 

[14426] Another function of GAM94 is therefore inhibition of 

FLJ21159 (Accession NP_079102.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21159. 

[14427] FLJ21940 (Accession NP_073739.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ21940 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ21940, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21940 BINDING SITE, designated SEQ ID:2403, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14428] Another function of GAM94 is therefore inhibition of 

FLJ21940 (Accession NP_073739.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21940. 

[14429] FLJ21986 (Accession NP.079189.3) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ21986 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ21986, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21986 BINDING SITE, designated SEQ ID:6727, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14430] Another function of GAM94 is therefore inhibition of 

FLJ21986 (Accession NP_079189.3) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21986. 

[14431] FLJ22037 (Accession XP_168215.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ22037 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by FLJ22037, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22037 BINDING SITE, designated SEQ ID:10902, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14432] Another function of GAM94 is therefore inhibition of 

FLJ22037 (Accession XP_168215.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ22037. 

[14433] FLJ22774 (Accession NP_115605.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ22774 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22774, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22774 BINDING SITE, designated SEQ ID:10317, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14434] Another function of GAM94 is therefore inhibition of 

FLJ22774 (Accession NP_115605.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22774. 

[14435] FLJ25369 (Accession NP_689883.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ25369 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ25369, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ25369 BINDING SITE, designated SEQ ID:14188, to the 



nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14436] Another function of GAM94 is therefore inhibition of 

FLJ25369 (Accession NP.689883.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ25369. 

[14437] FLJ25438 (Accession NP.653297.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ25438 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ25438, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ25438 BINDING SITE, designated SEQ ID:12072, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14438] Another function of GAM94 is therefore inhibition of 

FLJ25438 (Accession NP_653297.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ25438. 

[14439] FLJ31131 (Accession NP_689748.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ31131 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ31131, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31131 BINDING SITE, designated SEQ ID:13536, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14440] Another function of GAM94 is therefore inhibition of 

FLJ31131 (Accession NP.689748.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31131. 

[14441] FLJ31659 (Accession NP.694572.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ31659 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ31659, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31659 BINDING SITE, designated SEQ ID:2343, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14442] Another function of GAM94 is therefore inhibition of 

FLJ31659 (Accession NP_694572.1) . Accordingly, utilities 



of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31659. 

[14443] FLJ32063 (Accession NP_694576.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ32063 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32063, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32063 BINDING SITE, designated SEQ ID:8368, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14444] Another function of GAM94 is therefore inhibition of 

FLJ32063 (Accession NP_694576.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32063. 

[14445] FLJ32203 (Accession NP.653232.2) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ32203 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ32203, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ32203 BINDING SITE, designated SEQ ID:17014, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14446] Another function of GAM94 is therefore inhibition of 

FLJ32203 (Accession NP_653232.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32203. 

[14447] FLJ32894 (Accession NP_653268.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ32894 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32894, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32894 BINDING SITE, designated SEQ ID:6669, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14448] Another function of GAM94 is therefore inhibition of 

FLJ32894 (Accession NP_653268.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32894. 

[14449] FLJ33610 (Accession NP_775968.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ33610 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ33610, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ33610 BINDING SITE, designated SEQ ID:18380, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14450] Another function of GAM94 is therefore inhibition of 

FLJ33610 (Accession NP.775968.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ33610. 

[14451] FLJ33887 (Accession NP_775756.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ33887 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by FLJ33887, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ33887 BINDING SITE, designated SEQ ID:8829, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14452] Another function of GAM94 is therefore inhibition of 



FLJ33887 (Accession NP_775756.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ33887. 

[14453] FLJ34278 (Accession NP_775873.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ34278 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ34278, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ34278 BINDING SITE, designated SEQ ID:8967, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14454] Another function of GAM94 is therefore inhibition of 

FLJ34278 (Accession NP.775873.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ34278. 

[14455] FLJ35721 (Accession NP.775955.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ35721 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ35721, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ35721 BINDING SITE, designated SEQ ID:7540, to the 
nucleotide sequence of CAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14456] Another function of GAM94 is therefore inhibition of 

FLJ35721 (Accession NP.775955.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ35721. 

[14457] FLJ35785 (Accession NP.775884.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ35785 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ35785, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ35785 BINDING SITE, designated SEQ ID:6827, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14458] Another function of GAM94 is therefore inhibition of 

FLJ35785 (Accession NP.775884.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ35785. 

[14459] FLJ35866 (Accession XP_300990.1) is another GAM94 tar- 



get gene, herein designated TARGET GENE. FLJ35866 
BINDING SITE1 and FLJ35866 BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by FLJ35866, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of FLJ35866 
BINDING SITE1 and FLJ35866 BINDING SITE2, designated 
SEQ ID:4640 and SEQ ID:6770 respectively, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[14460] Another function of GAM94 is therefore inhibition of 

FLJ35866 (Accession XP.300990.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ35866. 

[14461] FLJ36006 (Accession NP.689858.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ36006 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ36006, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ36006 BINDING SITE, designated SEQ ID:18215, to the 



nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14462] Another function of GAM94 is therefore inhibition of 

FLJ36006 (Accession NP.689858.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ36006. 

[14463] FLJ36870 (Accession NP.775929.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ36870 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ36870, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ36870 BINDING SITE, designated SEQ ID:15135, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14464] Another function of GAM94 is therefore inhibition of 

FLJ36870 (Accession NP.775929.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ36870. 

[14465] FLJ37045 (Accession NP_787085.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ37045 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ37045, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ37045 BINDING SITE, designated SEQ ID:3394, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14466] Another function of GAM94 is therefore inhibition of 

FLJ37045 (Accession NP_787085.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ37045. 

[14467] FLJ37306 (Accession NP.775768.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ37306 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ37306, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ37306 BINDING SITE, designated SEQ ID:17101, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14468] Another function of GAM94 is therefore inhibition of 

FLJ37306 (Accession NP_775768.1) . Accordingly, utilities 



of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ37306. 

[14469] FLJ38568 (Accession NP.694984.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ38568 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ38568, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ38568 BINDING SITE, designated SEQ ID:18616, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14470] Another function of GAM94 is therefore inhibition of 

FLJ38568 (Accession NP.694984.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38568. 

[14471] FLJ39005 (Accession NP.848616.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ39005 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ39005, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ39005 BINDING SITE, designated SEQ ID:911, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14472] Another function of GAM94 is therefore inhibition of 

FLJ39005 (Accession NP.848616.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ39005. 

[14473] FLJ39061 (Accession XP.092342.3) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ39061 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ39061, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ39061 BINDING SITE, designated SEQ ID:17919, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14474] Another function of GAM94 is therefore inhibition of 

FLJ39061 (Accession XP.092342.3) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ39061. 

[14475] FLJ39421 (Accession NP_848614.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ39421 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ39421, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ39421 BINDING SITE, designated SEQ ID:11838, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14476] Another function of GAM94 is therefore inhibition of 

FLJ39421 (Accession NP_848614.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ39421. 

[14477] FLJ40473 (Accession NP.848626.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. FLJ40473 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ40473, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ40473 BINDING SITE, designated SEQ ID:4047, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14478] Another function of GAM94 is therefore inhibition of 



FLJ40473 (Accession NP_848626.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ40473. 

[14479] Fms-related tyrosine kinase 4 (FLT4, Accession 

NP_002011.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. FLT4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLT4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLT4 BINDING SITE, designated 
SEQ ID:15512, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14480] Another function of GAM94 is therefore inhibition of Fms- 
related tyrosine kinase 4 (FLT4, Accession NP_002011.1), 
a gene which receptor for vegf- c. has a tyrosine- protein 
kinase activity, and therefore is associated with Lym- 
phedema . Accordingly, utilities of GAM94 include diag- 
nosis, prevention and treatment of Lymphedema ., and of 
other diseases and clinical conditions associated with 
FLT4. 

[14481] The function of FLT4 has been established by previous 
studies. By screening a placental cDNA library with a 



mouse Flt3 probe, Galland et al. (1992) isolated a human 
gene encoding a putative receptor- type tyrosine kinase. 
The deduced amino acid sequence of the intracellular 
portion of the molecule showed that it was strongly re- 
lated to FLT1 (OMIM Ref. No. 165070) and KDR (OMIM Ref. 
No. 191306) and to a lesser degree to members of the 
class III receptor- type tyrosine kinases: FMS (OMIM Ref. 
No. 164770), PDGFR (173490, 173410), KIT (OMIM Ref. 
No. 164920), and FLT3 (OMIM Ref. No. 136351). Galland 
et al. (1992) mapped FLT4 to 5q34- q35, telomeric to the 
FMS and PDGFRB genes, by in situ hybridization. They as- 
signed the mouse homolog to chromosome 11 by the 
same method. In the process of creating a radiation hy- 
brid map of 18 genes, Warrington et al. (1992) demon- 
strated that the FLT4 gene is located on distal 5q between 
GABRA1 (OMIM Ref. No. 137160) at 5q34- q35 and DRD1 
(OMIM Ref. No. 126449) at 5q35.1. Aprelikova et al. 
(1992) also mapped the FLT4 gene to 5q33- qter. Heredi- 
tary or primary lymphedema (OMIM Ref. No. 153100), first 
described by Milroy (1892), is a developmental disorder of 
the lymphatic system that leads to disabling, disfiguring 
swelling of the extremities, frequently of the legs. The 
disorder generally shows an autosomal dominant pattern 



of inheritance with reduced penetrance, variable expres- 
sion, and variable age of onset. Swelling may appear in 
one or all limbs. Swelling varies in degree and in distribu- 
tion, and, if untreated, worsens over time. In rare in- 
stances, angiosarcoma may develop in affected tissues 
(Offori et al., 1993). Ferrell et al. (1998) confirmed the 
mapping of the gene for hereditary lymphedema type I 
(OMIM Ref. No. 153100) to 5q34- q35 and identified a 
specific mutation in the FLT4 gene in affected members of 
1 family. Evans et al. (1999) mapped hereditary lym- 
phedema type I to the most telomeric part of 5q35.3. As- 
suming that the families they studied had mutations in the 
FLT4 gene, the mapping of the gene is refined. 
Karkkainen et al. (2000) identified mutations at the FLT4 
locus in several families. They found that all disease- as- 
sociated alleles analyzed had missense mutations and en- 
coded proteins with an inactive tyrosine kinase, prevent- 
ing downstream gene activation. These studies estab- 
lished that vascular endothelial growth factor receptor- 3 
is important for normal lymphatic vascular function. In a 
family with hereditary lymphedema, Irrthum et al. (2000) 
demonstrated linkage of the disorder with markers on 
5q34- q35, including a FLT4 intragenic polymorphism. 



They also identified an A- to- G transition that cosegre- 
gated with the disease, predicting a histidine- to- argi- 
nine substitution in the catalytic loop of the FLT4 protein 
(136352.0006). In addition, they showed by in vitro ex- 
pression that this mutation inhibited the autophosphory- 
lation of the receptor. They Chy mouse mutant, character- 
ized by accumulation of chylous ascites and swelling of 
the limbs, was obtained by ethylnitrosourea- induced mu- 
tagenesis (ll,12:Lyon and Glenister, 1984, 1986). The 
phenotype is linked to mouse chromosome 11. 
Karkkainen et al. (2001) sequenced the Vegfr3 candidate 
gene on chromosome 11 in the Chy mice and found a 
heterozygous 3157A- T mutation resulting in an ile 1053- 
to- phe (OMIM Ref. No. I1053F) amino acid substitution in 
the tyrosine kinase domain. This mutation was located in 
a highly conserved catalytic domain of the receptor, in 
close proximity to the VEGFR3 mutations in human pri- 
mary lymphedema. The I1053F mutant receptor was tyro- 
sine kinase inactive. Although lymphedema patients with 
heterozygous missense mutations of VEGFR3 retain some 
receptor activity because of the presence of the wildtype 
allele (Karkkainen et al., 2000), the mutant VEGFR3 can be 
classified as a dominant- negative receptor similar to cer- 



tain mutant KIT receptors in piebaldism (OMIM Ref. No. 
172800) and RET receptors (OMIM Ref. No. 164761) in 
Hirschsprung disease (OMIM Ref. No. 142623). Karkkainen 
et al. (2001) found that neuropilin- 2 (NRP2; 602070) 
bound VEGFC and was expressed in the visceral, but not 
in the cutaneous, lymphatic endothelia. This may explain 
why hypoplastic cutaneous, but not visceral, lymphatic 
vessels were found in the Chy mice. Using virus- mediated 
VEGFC gene therapy, Karkkainen et al. (2001) were able to 
generate functional lymphatic vessels in the lymphedema 
mice. The results suggested that growth factor gene ther- 
apy is applicable to human lymphedema as well and pro- 
vided a paradigm for other diseases associated with mu- 
tant receptors, i.e., ligand therapy. 

[14482] 

[14483] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14484] irrthum, A.; Karkkainen, M. J.; Devriendt, K.; Alitalo, K.; 

Vikkula, M. : Congenital hereditary lymphedema caused by 
a mutation that inactivates VECFR3 tyrosine kinase. Am. J. 
Hum. Genet. 67: 295- 301, 2000. ; and 

[14485] Karkkainen, M. J.; Saaristo, A.; Jussila, L; Karila, K. A.; 



Lawrence, E. C; Pajusola, K.; Bueler, H.; Eichmann, A.; 
Kauppinen, R.; Kettunen, M. I.; Yla- Herttuala, S.; Fine- 
gold, D. N.;. 

[14486] Further studies establishing the function and utilities of 
FLT4 are found in John Hopkins OMIM database record ID 
136352, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Fbj murine os- 
teosarcoma viral oncogene homolog b (FOSB, Accession 
NP_006723.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. FOSB BINDING SITE1 and FOSB 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by FOSB, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of FOSB 
BINDING SITE1 and FOSB BINDING SITE2, designated SEQ 
ID: 18954 and SEQ ID:2063 respectively, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[14487] Another function of GAM94 is therefore inhibition of Fbj 
murine osteosarcoma viral oncogene homolog b (FOSB, 
Accession NP_006723.1), a gene which interacts with jun 
proteins enhancing their dna binding activity, and there- 



fore may be associated with Cocaine addiction. Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of Cocaine addiction, and of other diseases and 
clinical conditions associated with FOSB. 
[14488] The function of FOSB and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM53.1. Frizzled homolog 1 (drosophila) (FZD1, Ac- 
cession NP_003496.1) is another GAM94 target gene, 
herein designated TARGET GENE. FZD1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by FZD1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FZD1 BINDING SITE, 
designated SEQ ID:9605, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14489] Another function of GAM94 is therefore inhibition of Friz- 
zled homolog 1 (drosophila) (FZD1, Accession 
NP_003496.1), a gene which may be involved in bone re- 
sorption; strongly similar to rat Fzd. Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FZD1. 
[14490] The function of FZD1 has been established by previous 

studies. Members of the 'frizzled' (Fz) gene family encode 
7- transmembrane domain proteins that are receptors for 
Wnt (see OMIM Ref. No. 164975) signaling proteins. See 
601766. Liu et al. (2001) constructed a chimeric receptor 
with the ligand- binding and transmembrane segments 
from the beta- 2- adrenergic receptor (OMIM Ref. No. 
109690) and the cytoplasmic domains from rat frizzled- 
1. Stimulation of mouse F9 clones expressing the chimera 
with the beta- adrenergic agonist isoproterenol stimu- 
lated stabilization of beta- catenin (OMIM Ref. No. 
116806), activation of a beta- catenin- sensitive pro- 
moter, and formation of primitive endoderm. The re- 
sponse was blocked by inactivation of pertussis toxin- 
sensitive, heterotrimeric G proteins, and by depletion of 
G- alpha- q (OMIM Ref. No. 600998) and G- alpha- o 
(OMIM Ref. No. 139311). Thus, Liu et al. (2001) concluded 
that G proteins are elements of Wnt/frizzled- 1 signaling 
to the beta- catenin- lymphoid- enhancer factor (LEF)- T- 
cell factor (Tcf) pathway. 

[14491] 

[14492] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 144 93] Liu, T.; DeCostanzo, A. J.; Liu, X.; Wang, H.; Hallagan, S.; 
Moon, R. T.; Malbon, C. C. : G protein signaling from acti- 
vated rat frizzled- 1 to the beta- catenin- Lef- Tcf path- 
way. Science 292: 1718- 1722, 2001. ; and 

[14494] sagara, N.; Toda, C; Hirai, M.; Terada, M.; Katoh, M. : 

Molecular cloning, differential expression, and chromoso- 
mal localization of human frizzled- 1, frizzled- 2, and 
frizzled- 7. Bioch. 

[14495] Further studies establishing the function and utilities of 
FZD1 are found in John Hopkins OMIM database record ID 
603408, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Crb2-associated 
binding protein 2 (GAB2, Accession NP.536739.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. GAB2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by GAB2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of GAB2 BINDING SITE, 
designated SEQ ID: 10497, to the nucleotide sequence of 



GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14496] Another function of GAM94 is therefore inhibition of 
Grb2-associated binding protein 2 (GAB2, Accession 
NP_536739.1), a gene which act as adapters for transmit- 
ting various signals. Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GAB2. 

[14497] The function of GAB2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Grb2-associated binding protein 2 (GAB2, 
Accession NP_036428.1) is another GAM94 target gene, 
herein designated TARGET GENE. GAB2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by GAB2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GAB2 BINDING SITE, designated SEQ ID: 10497, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[14498] Another function of GAM94 is therefore inhibition of 



Grb2-associated binding protein 2 (GAB2, Accession 
NP_036428.1), a gene which act as adapters for transmit- 
ting various signals. Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GAB2. 

[14499] The function of GAB2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Gamma-aminobutyric acid (gaba) b receptor, 
1 (GABBR1, Accession NP_068705.1) is another GAM94 
target gene, herein designated TARGET GENE. GABBR1 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by GABBR1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GABBR1 BINDING SITE, designated 
SEQ ID:9593, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14500] Another function of GAM94 is therefore inhibition of 

Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068705.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with GABBR1. 

[14501] Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_001461.1) is another GAM94 target gene, 
herein designated TARGET GENE. GABBR1 BINDING SITE is 
a target binding site found in the 5 X untranslated region 
of multiple transcripts of mRNA encoded by GABBR1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GABBR1 BINDING SITE, designated SEQ ID:9593, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14502] Another function of GAM94 is therefore inhibition of 

Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_001461.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GABBR1. 

[14503] Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068704.1) is another GAM94 target gene, 
herein designated TARGET GENE. GABBR1 BINDING SITE is 
a target binding site found in the 5^ untranslated region 
of multiple transcripts of mRNA encoded by GABBR1, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GABBR1 BINDING SITE, designated SEQ ID:9593, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14504] Another function of GAM94 is therefore inhibition of 

Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068704.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GABBR1. 

[14505] GAPCENA (Accession NP.036329.2) is another GAM94 tar- 
get gene, herein designated TARGET GENE. GAPCENA 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by GAPCENA, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GAPCENA BINDING SITE, designated SEQ ID: 18769, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14506] Another function of GAM94 is therefore inhibition of GAP- 
CENA (Accession NP.036329.2) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with GAPCENA. 

[14507] GATS (Accession NP_849153.1) is another GAM94 target 
gene, herein designated TARGET GENE. GATS BINDING 
SITE1 and GATS BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by GATS, 
corresponding to target binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GATS BINDING SITE1 and GATS BINDING SITE2, 
designated SEQ ID: 11 136 and SEQ ID:4488 respectively, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14508] Another function of GAM94 is therefore inhibition of GATS 
(Accession NP_849153.1) .Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GATS. 

[14509] GDEP (Accession NP_477516.1) is another GAM94 target 
gene, herein designated TARGET GENE. GDEP BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by GDEP, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of GDEP BIND- 



ING SITE, designated SEQ ID:4567, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14510] Another function of GAM94 is therefore inhibition of GDEP 
(Accession NP.477516.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GDEP. 

[14511] Guanine nucleotide binding protein (g protein), gamma 
transducing activity polypeptide 2 (GNGT2, Accession 
NP_113686.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. GNGT2 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by GNGT2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GNGT2 BINDING SITE, designated 
SEQ ID: 10664, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14512] Another function of GAM94 is therefore inhibition of Gua- 
nine nucleotide binding protein (g protein), gamma trans- 
ducing activity polypeptide 2 (GNGT2, Accession 
NP_113686.1), a gene which is involved as a modulator or 
transducer in various transmembrane signaling systems. 



Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with GNGT2. 
[14513] The function of GNGT2 has been established by previous 
studies. Phototransduction in the vertebrate rod and cone 
photoreceptors is regulated by structurally homologous 
but distinct groups of signaling proteins. Ong et al. (1995) 
identified in bovine retinas a cone- specific G protein 
gamma subunit, G- gamma- c (previously named G- 
gamma- 8), which may play a key role in coupling the 
cone visual pigment to phosphodiesterase. Ong et al. 
(1997) characterized the human homolog, which was 
found to share a high degree of sequence identity with the 
corresponding bovine isoform (85%) and human rod G- 
gamma- 1 (63%). The protein is specifically localized in 
cones, as indicated by immunohistochemical staining. Nu- 
cleotide sequence analysis of the gene, designated 
GNGT2, showed a structure consisting of 3 exons and 2 
introns, with the intron splice sites similar to those of the 
rod G- gamma- 1 gene (GNGT1; 189970). By FISH, Ong et 
al. (1997) localized the GNGT2 gene to 17q21. 

[14514] 

[14515] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[ 14 516] Ong, O. C; Hu, K.; Rong, H.; Lee, R. H.; Fung, B. K.- K. : 

Gene structure and chromosome localization of the G- 

gamma- c subunit of human cone G- protein (GNGT2). 

Genomics 44: 101- 109, 1997. ; and 
[14517] ong, O. C.; Yamane, H. K.; Phan, K. B.; Fong, H. K.; Bok, 

D.; Lee, R. H.; Fung, B. K.- K. : Molecular cloning and 

characterization of the G protein gamma subunit of cone 

photoreceptors. 

[14518] Further studies establishing the function and utilities of 
GNGT2 are found in John Hopkins OMIM database record 
ID 603655, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Guanine nu- 
cleotide binding protein-like 1 (GNL1, Accession 
NP_005266.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. GNL1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by GNL1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GNL1 BINDING SITE, designated 
SEQ ID: 14132, to the nucleotide sequence of GAM94 RNA, 



herein designated GAM RNA, also designated SEQ ID:332. 

[14519] Another function of GAM94 is therefore inhibition of Gua- 
nine nucleotide binding protein-like 1 (GNL1, Accession 
NP_005266.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GNL1. 

[14520] Golgi autoantigen, golgin subfamily a, 2-like, y-linked 
(GOLGA2LY, Accession XP.034789.4) is another GAM94 
target gene, herein designated TARGET GENE. GOLGA2LY 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by GOLGA2LY, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GOLGA2LY BINDING SITE, designated SEQ ID: 1437, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14521] Another function of GAM94 is therefore inhibition of Golgi 
autoantigen, golgin subfamily a, 2-like, y-linked 
(GOLGA2LY, Accession XP_034789.4) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GOLGA2LY. 



[14522] cor (Accession NP.758439.1) is another GAM94 target 

gene, herein designated TARGET GENE. GOR BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by GOR, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GOR BINDING 
SITE, designated SEQ ID:2708, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[14523] Another function of GAM94 is therefore inhibition of GOR 
(Accession NP.758439.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GOR. 

[14524] Glycoprotein a33 (transmembrane) (GPA33, Accession 

NP_005805.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. GPA33 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by GPA33, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPA33 BINDING SITE, designated 
SEQ ID: 15497, to the nucleotide sequence of GAM94 RNA, 



herein designated GAM RNA, also designated SEQ ID:332. 

[14525] Another function of GAM94 is therefore inhibition of Gly- 
coprotein a33 (transmembrane) (GPA33, Accession 
NP_005805.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPA33. 

[14526] Glycoprotein m6b (GPM6B, Accession NP_005269.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. GPM6B BINDING SITE is a target binding site found 
in the 5 x untranslated region of mRNA encoded by 
GPM6B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GPM6B BINDING SITE, designated 
SEQ ID:4391, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14527] Another function of GAM94 is therefore inhibition of Gly- 
coprotein m6b (GPM6B, Accession NP_005269.1), a gene 
which may be involved in neural development. Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GPM6B. 

[14528] The function of GPM6B has been established by previous 



studies. Yan et al. (1993) used monoclonal antibodies 
raised against antigens in mouse brain fractions to isolate 
2 related cDNAs from an expression library. The cDNAs, 
designated M6a (OMIM Ref. No. 601275) and M6b, are 
highly similar to the myelin proteolipid protein (OMIM Ref. 
No. 300401) and are expressed during early development 
of the mouse central nervous system. Partial human ge- 
nomic and cDNA clones for M6b (symbol = GPM6B) were 
obtained by Olinsky et al. (1996). They found that M6b is 
expressed in both neurons and glia and was detected in 
the cerebellar Bergmann glia, in glia within white matter 
tracts of the cerebellum and cerebrum, and in embryonic 
dorsal root ganglia Olinsky et al. (1996) mapped the gene 
to Xp22.2 by fluorescence in situ hybridization. Narayanan 
et al. (1998) described the structure of the M6b gene and 
refined the physical mapping of the gene to a location be- 
tween markers DXS69E and DXS414. They presented data 
from a mutation analysis on 55 patients with Rett syn- 
drome (RTT; 312750), from which they concluded that it 
was very unlikely that M6b is involved in Rett syndrome. A 
relationship had been suggested by the fact that the gene 
maps to the same region of Xp as does RTT and by the 
fact that M6b is a member of the proteolipid protein gene 



family. 

[14529] 

[14530] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14531] Narayanan, V.; Olinsky, S.; Dahle, E.; Naidu, S.; Zoghbi, H. 
Y. : Mutation analysis of the M6b gene in patients with 
Rett syndrome. Am. J. Med. Genet. 78: 165- 168, 1998. ; 
and 

[14532] olinsky, S.; Loop, B. T.; DeKosky, A.; Ripepi, B.; Weng, W.; 
Cummins, J.; Wenger, S. L; Yan, Y.; Lagenaur, C; 
Narayanan, V. : Chromosomal mapping of the human M6 
genes. Genomics 33: 53. 

[14533] Further studies establishing the function and utilities of 
GPM6B are found in John Hopkins OMIM database record 
ID 300051, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. G protein- 
coupled receptor 55 (GPR55, Accession NP_005674.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. GPR55 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by GPR55, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of GPR55 BINDING SITE, designated SEQ ID:4012, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14534] Another function of GAM94 is therefore inhibition of G 
protein-coupled receptor 55 (GPR55, Accession 
NP_005674.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR55. 

[14535] c protein-coupled receptor 56 (GPR56, Accession 

NP_005673.2) is another GAM94 target gene, herein des- 
ignated TARGET GENE. GPR56 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by GPR56, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR56 BINDING SITE, designated 
SEQ ID:5025, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14536] Another function of GAM94 is therefore inhibition of G 
protein-coupled receptor 56 (GPR56, Accession 
NP_005673.2), a gene which transduces extracellular sig- 
nals through heterotrimeric G proteins. Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GPR56. 

[14537] The function of GPR56 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.G protein-coupled receptor 62 (GPR62, Ac- 
cession NP_543141.1) is another GAM94 target gene, 
herein designated TARGET GENE. GPR62 BINDING SITE1 
and GPR62 BINDING SITE2 are target binding sites found 
in untranslated regions of mRNA encoded by GPR62, cor- 
responding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GPR62 BINDING SITE1 and GPR62 BINDING SITE2, desig- 
nated SEQ ID:14335 and SEQ ID:15063 respectively, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14538] Another function of GAM94 is therefore inhibition of G 
protein-coupled receptor 62 (GPR62, Accession 
NP_543141.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR62. 



[14539] q protein-coupled receptor 72 (GPR72, Accession 

NP_057624.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. GPR72 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by GPR72, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR72 BINDING SITE, designated 
SEQ ID: 15584, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14540] Another function of GAM94 is therefore inhibition of G 
protein-coupled receptor 72 (GPR72, Accession 
NP_057624.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR72. 

[14541] Glutamate receptor, ionotrophic, ampa 3 (GRIA3, Acces- 
sion NP_000819.1) is another GAM94 target gene, herein 
designated TARGET GENE. GRIA3 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by GRIA3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GRIA3 



BINDING SITE, designated SEQ ID:14641, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[14542] Another function of GAM94 is therefore inhibition of Glu- 
tamate receptor, ionotrophic, ampa 3 (GRIA3, Accession 
NP_000819.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GRIA3. 

[14543] Glutamate receptor, ionotropic, n-methyl-d-aspartate 3a 
(GRIN3A, Accession NP.597702.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. GRIN3A BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by GRIN3A, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GRIN3A 
BINDING SITE, designated SEQ ID:13739, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[14544] Another function of GAM94 is therefore inhibition of Glu- 
tamate receptor, ionotropic, n-methyl-d-aspartate 3a 
(GRIN3A, Accession NP_597702.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with GRIN3A. 

[14545] Goosecoid (GSC, Accession NP_776248.1) is another 

GAM94 target gene, herein designated TARGET GENE. GSC 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by GSC, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of GSC 
BINDING SITE, designated SEQ ID:17283, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[14546] Another function of GAM94 is therefore inhibition of 

Goosecoid (GSC, Accession NP_776248.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GSC. 

[14547] Heart and neural crest derivatives expressed 2 (HAND2, 
Accession NP_068808.1) is another GAM94 target gene, 
herein designated TARGET GENE. HAND2 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by HAND2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of HAND2 BINDING 
SITE, designated SEQ ID:8738, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[14548] Another function of GAM94 is therefore inhibition of Heart 
and neural crest derivatives expressed 2 (HAND2, Acces- 
sion NP_068808.1) . Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with HAND2. 

[14549] Hepatitis b virus x associated protein (HBXAP, Accession 
NP_057662.2) is another GAM94 target gene, herein des- 
ignated TARGET GENE. HBXAP BINDING SITE is a target 
binding site found in the 5 N untranslated region of mRNA 
encoded by HBXAP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HBXAP BINDING SITE, designated 
SEQ ID:5810, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14550] Another function of GAM94 is therefore inhibition of Hep- 
atitis b virus x associated protein (HBXAP, Accession 
NP_057662.2) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with HBXAP. 

[14551] Hemogen (HEMGN, Accession NP_060907.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
HEMGN BINDING SITE is a target binding site found in the 
5 x untranslated region of mRNA encoded by HEMGN, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of HEMGN BINDING SITE, designated SEQ ID: 18446, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14552] Another function of GAM94 is therefore inhibition of 

Hemogen (HEMGN, Accession NP_060907.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with HEMGN. 

t 14 553] HIC (Accession XP_041273.1) is another GAM94 target 

gene, herein designated TARGET GENE. HIC BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by HIC, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HIC BINDING 



SITE, designated SEQ ID:5416, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[14554] Another function of GAM94 is therefore inhibition of HIC 
(Accession XP_041273.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HIC. 

t 14 555] HIS1 (Accession NP_006451.1) is another GAM94 target 

gene, herein designated TARGET GENE. HIS1 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by HIS1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HIS1 BINDING 
SITE, designated SEQ ID:3217, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[14556] Another function of GAM94 is therefore inhibition of HIS1 
(Accession NP_006451.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HIS1. 

[14557] High-mobility group box 2 (HMGB2, Accession 

NP_002120.1) is another GAM94 target gene, herein des- 



ignated TARGET GENE. HMGB2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by HMGB2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of HMGB2 BINDING SITE, desig- 
nated SEQ ID: 15 162, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14558] Another function of GAM94 is therefore inhibition of 
High-mobility group box 2 (HMGB2, Accession 
NP_002120.1), a gene which binds to single- stranded 
DNA, unwinds double- stranded DNA, and increases tran- 
scription. Accordingly, utilities of GAM94 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with HMGB2. 

[14559] The function of HMGB2 has been established by previous 
studies. The high mobility group (HMG) proteins are local- 
ized in the nuclei of higher eukaryotes and occur in 3 
families, 1 of which includes HMG1 (OMIM Ref. No. 
163905) and HMG2. These proteins include a so- called 
HMG box which is involved in DNA binding. Both HMG1 
and HMG2 proteins bind to single- stranded DNA, unwind 



double- stranded DNA, and increase transcription 
(Wanschura et al., 1996). By screening a human genomic 
library with the pig thymus cDNA coding for chromosomal 
protein HGM2, Shirakawa and Yoshida (1992) isolated a 
4,341- bp fragment containing the entire gene encoding 
this protein. The gene was 2,665 bp long from the start 
site to the end of transcription and comprised 5 exons. 
Length of the mRNA predicted from the exons was 1,125 
bp. The canonical 5- prime regulatory motifs, CCAAT, 
were present, whereas the TATA element was absent from 
the gene. The primary structure of the human HMG2 pro- 
tein consisted of 208 amino acid residues and was differ- 
ent from that of the pig HGM2 in only 2 amino acids; one 
was exchanged and the other was missing. 

[14560] 

[14561] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[14562] Shirakawa, H.; Yoshida, M. : Structure of a gene coding for 

human HMG2 protein. J. Biol. Chem. 267: 6641- 6645, 

1992. ; and 

[14563] Wanschura, S.; Schoenmakers, E. F. P. M.; Huysmans, C.; 
Bartnitzke, S.; Van de Ven, W. J. M.; Bullerdiek, J. : Map- 



ping of the human HMG2 gene to 4q31. Genomics 31: 
264- 265, 1996. 

[14564] Further studies establishing the function and utilities of 
HMGB2 are found in John Hopkins OMIM database record 
ID 163906, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. HMP19 
(Accession NP_057064.1) is another GAM94 target gene, 
herein designated TARGET GENE. HMP19 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by HMP19, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HMP19 BINDING 
SITE, designated SEQ ID:15566, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14565] Another function of GAM94 is therefore inhibition of 

HMP19 (Accession NP_057064.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HMP19. 

[14566] Homeo box al3 (HOXA13, Accession NP_000513.2) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. HOXA13 BINDING SITE is a target binding site found 



in the 3 X untranslated region of mRNA encoded by 
HOXA13, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HOXA13 BINDING SITE, designated 
SEQ ID: 14274, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14567] Another function of GAM94 is therefore inhibition of 

Homeo box al3 (HOXA13, Accession NP_000513.2) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HOXA13. 

[14568] Homeo box b5 (HOXB5, Accession NP.002138.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. HOXB5 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by 
HOXB5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HOXB5 BINDING SITE, designated 
SEQ ID: 18456, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14569] Another function of GAM94 is therefore inhibition of 



Homeo box b5 (HOXB5, Accession NP_002138.1), a gene 
which may regulate gene expresion, morphogenesis and 
differentiation. Accordingly, utilities of GAM94 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with HOXB5. 
[14570] The function of HOXB5 has been established by previous 
studies. As reviewed by Acampora et al. (1989), the 
homeo box region 2 contains 9 homeo box genes in 180 
kb of DNA on chromosome 17. The order, from 5- prime 
to 3- prime, is HOXB9 (HOX2E), HOXB8 (HOX2D), HOXB7 
(HOX2C), HOXB6 (HOX2B), HOXB5 (HOX2A), HOXB4 
(HOX2F), HOXB3 (HOX2G), HOXB2 (HOX2H), HOXB1 
(HOX2I). Classical models of craniofacial development ar- 
gue that the neural crest is prepatterned or prepro- 
grammed to make specific head structures before its mi- 
gration from the neural tube. In contrast, recent studies in 
several vertebrates, including mouse, chick, and ze- 
brafish, have provided evidence for plasticity in patterning 
neural crest populations. Using tissue transposition and 
molecular analyses in avian embryos, Trainor et al. (2002) 
reconciled these findings by demonstrating that classical 
manipulation experiments, which form the basis of the 
prepatterning model, involved transplantation of a local 



signaling center, the isthmic organizer. FGF8 (OMIM Ref. 
No. 600483) signaling from the isthmus alters HOXA2 ex- 
pression and consequently branchial arch patterning, 
demonstrating that neural crest cells are patterned by en- 
vironmental signals. 

[14571] 

[14572] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14573] Acampora, D.; D'Esposito, M.; Faiella, A.; Pannese, M.; 

Migliaccio, E.; Morelli, F.; Stornaiuolo, A.; Nigro, V.; Sime- 
one, A.; Boncinelli, E. : The human HOX gene family. Nu- 
cleic Acids Res. 17: 10385- 10402, 1989. ; and 

[14574] Trainor, P. A.; Ariza- McNaughton, L; Krumlauf, R. : Role 
of the isthmus and FGFs in resolving the paradox of neu- 
ral crest plasticity and prepatterning. Science 295: 1288- 
1291, 2002. 

[14575] Further studies establishing the function and utilities of 
HOXB5 are found in John Hopkins OMIM database record 
ID 142960, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Homeo box 
b6 (HOXB6, Accession NP_724779.1) is another GAM94 
target gene, herein designated TARGET GENE. HOXB6 



BINDING SITE1 through HOXB6 BINDING SITE3 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by HOXB6, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HOXB6 BIND- 
ING SITE1 through HOXB6 BINDING SITE3, designated SEQ 
ID:6159, SEQ ID:15879 and SEQ ID:6159 respectively, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14576] Another function of GAM94 is therefore inhibition of 

Homeo box b6 (HOXB6, Accession NP.724779.1), a gene 
which participates in establishing segmentation patterns 
and in determining segment identities. Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
HOXB6. 

[14577] The function of HOXB6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM48.2.Homeo box b6 (HOXB6, Accession 
NP_061825.2) is another GAM 94 target gene, herein des- 
ignated TARGET GENE. HOXB6 BINDING SITE1 through 



H0XB6 BINDING SITE3 are target binding sites found in 
untranslated regions of multiple transcripts of mRNA en- 
coded by HOXB6, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HOXB6 BINDING SITE1 through 
HOXB6 BINDING SITE3, designated SEQ ID: 13497, SEQ 
ID:13497 and SEQ ID:6159 respectively, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 
[14578] Another function of GAM94 is therefore inhibition of 

Homeo box b6 (HOXB6, Accession NP.061825.2), a gene 
which participates in establishing segmentation patterns 
and in determining segment identities. Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
HOXB6. 

[14579] The function of HOXB6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM48.2.Homeo box b6 (HOXB6, Accession 
NP_724778.1) is another GAM 94 target gene, herein des- 
ignated TARGET GENE. HOXB6 BINDING SITE1 through 



H0XB6 BINDING SITE3 are target binding sites found in 
untranslated regions of multiple transcripts of mRNA en- 
coded by HOXB6, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HOXB6 BINDING SITE1 through 
HOXB6 BINDING SITE3, designated SEQ ID: 15879, SEQ 
ID: 13497 and SEQ ID:9089 respectively, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 
[14580] Another function of GAM94 is therefore inhibition of 

Homeo box b6 (HOXB6, Accession NP.724778.1), a gene 
which participates in establishing segmentation patterns 
and in determining segment identities. Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
HOXB6. 

[14581] The function of HOXB6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM48.2.Homeo box c6 (HOXC6, Accession 
NP_710160.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. HOXC6 BINDING SITE is a target 



binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by HOXC6, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
HOXC6 BINDING SITE, designated SEQ ID:9089, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[14582] Another function of GAM94 is therefore inhibition of 

Homeo box c6 (HOXC6, Accession NP_710160.1), a gene 
which is part of a developmental regulatory system. Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HOXC6. 

[14583] The function of HOXC6 has been established by previous 
studies. Simeone et al. (1987) characterized 2 human 
cDNA clones, each containing a homeo box region. The 
corresponding genes, termed cl (HOXB7; 142962) and c8 
(HOXC6), were evaluated in different organs and body 
parts during human embryonic and fetal development. 
Differential expression suggested that the genes play a 
key role in a variety of developmental processes. Home- 
odomain- containing proteins are transcription factors 



that regulate the coordinated expression of multiple 
genes involved in development, differentiation, and ma- 
lignant transformation. Chariot et al. (1996) cloned 2 dis- 
tinct forms of HOXC6 cDNA from the human breast cancer 
cell line MCF7. These cDNAs correspond to 2.2- and 1.8- 
kb transcripts that differ at their 5- prime ends and en- 
code 153- and 235- amino acid homeodomain- contain- 
ing proteins, respectively. The authors found that the 2.2- 
kb HOXC6 transcript is downregulated in human breast 
cancer cells, whereas the 1.8- kb transcript is expressed 
in many human tumors, including breast and ovarian car- 
cinomas. Chariot et al. (1996) showed that both HOXC6 
gene products can repress transcription from a consensus 
HOX- binding sequence in MDA- MB231 breast cancer 
cells and can cooperate with other HOX proteins, such as 
HOXB7, on their target genes. 

[14584] 

[14585] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14586] chariot, A.; Castronovo, V.; Le, P.; Gillet, C; Sobel, M. E.; 
Gielen, J. : Cloning and expression of a new HOXC6 tran- 
script encoding a repressing protein. Biochem. J. 3 19: 91- 



97, 1996. ; and 

[14587] Simeone, A.; Mavilio, F.; Acampora, D.; Giampaolo, A.; 
Faiella, A.; Zappavigna, V.; D'Esposito, M.; Pannese, M.; 
Russo, C; Boncinelli, E.; Peschle, C. : Two human home- 
obox genes, cl an. 

[14588] Further studies establishing the function and utilities of 
HOXC6 are found in John Hopkins OMIM database record 
ID 142972, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Hippocalcin 
like 4 (HPCAL4, Accession NP_057341.1) is another 
GAM94 target gene, herein designated TARGET GENE. HP- 
CAL4 BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by HPCAL4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HPCAL4 BINDING SITE, designated SEQ ID:15640, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14589] Another function of GAM94 is therefore inhibition of Hip- 
pocalcin like 4 (HPCAL4, Accession NP_057341.1) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with HPCAL4. 

[14590] HSPC056 (Accession NP_054873.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. HSPC056 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by HSPC056, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HSPC056 BINDING SITE, designated SEQ ID:15755, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14591] Another function of GAM94 is therefore inhibition of 

HSPC056 (Accession NP_054873.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSPC056. 

[14592] HSPC159 (Accession NP_054900.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. HSPC159 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by HSPC159, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HSPC159 BINDING SITE, designated SEQ ID:5350, to the 



nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14593] Another function of GAM94 is therefore inhibition of 

HSPC159 (Accession NP_054900.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HSPC159. 

[14594] isiet ce || autoantigen 1, 69kda (ICA1, Accession 

NP_071683.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. ICA1 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by ICA1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ICA1 
BINDING SITE, designated SEQ ID:6433, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[14595] Another function of GAM94 is therefore inhibition of Islet 
cell autoantigen 1, 69kda (ICA1, Accession NP.071683.1), 
a gene which encodes Islet cell autoantigen 1 and there- 
fore may be associated with Insulin- dependent diabetes 
mellitus. Accordingly, utilities of GAM94 include diagno- 
sis, prevention and treatment of Insulin- dependent dia- 



betes mellitus, and of other diseases and clinical condi- 
tions associated with ICA1. 
[14596] The function of ICA1 has been established by previous 

studies. Pietropaolo et al. (1993) identified a novel 69- kD 
peptide autoantigen (ICA69) associated with insulin- de- 
pendent diabetes mellitus (IDDM) by screening a human 
islet lambda- gtll cDNA expression library with cytoplas- 
mic islet cell antibody positive sera from relatives of IDDM 
patients who progressed to the overt disease. The de- 
duced open reading frame of the ICA69 cDNA predicted a 
483- amino acid protein. ICA69 showed no nucleotide or 
amino acid sequence relation to any known sequence in 
GenBank except for 2 short regions of similarity with 
bovine serum albumin (BSA). The ICA69 cDNA probe hy- 
bridized with a 2- kb mRNA in polyadenylated RNA from 
human pancreas, brain, heart, thyroid, and kidney. The 
structural gene for ICA69 was designated ICA1. A ho- 
molog in the mouse, designated leal, was mapped to the 
proximal end of chromosome 6, within 6 cM of the MET 
protooncogene (OMIM Ref. No. 164860). One can deduce 
from homology of synteny that the human ICA1 gene is 
probably located in the region 7q31, which is conserved 
between mouse and human. Thus, Pietropaolo et al. 



(1993) added another islet antigen to the isoforms of the 
neuroendocrine- associated enzyme glutamic acid decar- 
boxylase (GAD; 138275) which react with sera from IDDM 
patients as well as from patients with stiff- man syndrome 
(OMIM Ref. No. 184850). However, by isotopic in situ hy- 
bridization, Gaedigk et al. (1994) demonstrated that the 
ICA1 gene maps to human 7p22. Gaedigk et al. (1996) re- 
ported that the mouse leal gene is distributed over more 
than 100 kb on chromosome 6. The single murine ge- 
nomic locus contains 14 coding exons, ranging from 39 
to 271 bp in length. They found that the human and 
mouse intron/exon junctions are identical. They cloned 
cDNAs and identified alternatively spliced mRNA tran- 
scripts. All splice variants encoded the conserved T- cell 
epitope (in exon 2) recognized by autoreactive T cells in 
diabetic children and diabetes- prone NOD mice. 

[14597] 

[14598] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14599] Gaedigk, R.; Duncan, A. M. V.; Miyazaki, I.; Robinson, B. 

H.; Dosch, H.- M. : ICA1 encoding p69, a protein linked to 
the development of type 1 diabetes, maps to human chro- 



mosome 7p22. Cytogenet. Cell Genet. 66: 274- 276, 
1994. ; and 

[14600] Gaedigk, R.; Karges, W.; Hui, M. F.; Scherer, S. W.; Dosch, 

H. - M. : Genomic organization and transcript analysis of 
ICAp69, a target antigen in diabetic autoimmunity. Ge- 
nomics 38: 382- 39. 

[14601] Further studies establishing the function and utilities of 
ICA1 are found in John Hopkins OMIM database record ID 
147625, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Islet cell autoantigen 

I, 69kda (ICA1, Accession NP_004959.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
ICA1 BINDING SITE is a target binding site found in the 5 X 
untranslated region of multiple transcripts of mRNA en- 
coded by ICA1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ICA1 BINDING SITE, designated 
SEQ ID:6433, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14602] Another function of GAM94 is therefore inhibition of Islet 
cell autoantigen 1, 69kda (ICA1, Accession NP_004959.1), 
a gene which encodes Islet cell autoantigen 1 and there- 



fore may be associated with Insulin- dependent diabetes 
mellitus. Accordingly, utilities of CAM94 include diagno- 
sis, prevention and treatment of Insulin- dependent dia- 
betes mellitus, and of other diseases and clinical condi- 
tions associated with ICA1. 
[14603] The function of ICA1 has been established by previous 

studies. Pietropaolo et al. (1993) identified a novel 69- kD 
peptide autoantigen (ICA69) associated with insulin- de- 
pendent diabetes mellitus (IDDM) by screening a human 
islet lambda- gtll cDNA expression library with cytoplas- 
mic islet cell antibody positive sera from relatives of IDDM 
patients who progressed to the overt disease. The de- 
duced open reading frame of the ICA69 cDNA predicted a 
483- amino acid protein. ICA69 showed no nucleotide or 
amino acid sequence relation to any known sequence in 
GenBank except for 2 short regions of similarity with 
bovine serum albumin (BSA). The ICA69 cDNA probe hy- 
bridized with a 2- kb mRNA in polyadenylated RNA from 
human pancreas, brain, heart, thyroid, and kidney. The 
structural gene for ICA69 was designated ICA1. A ho- 
molog in the mouse, designated leal, was mapped to the 
proximal end of chromosome 6, within 6 cM of the MET 
protooncogene (OMIM Ref. No. 164860). One can deduce 



from homology of synteny that the human ICA1 gene is 
probably located in the region 7q31, which is conserved 
between mouse and human. Thus, Pietropaolo et al. 
(1993) added another islet antigen to the isoforms of the 
neuroendocrine- associated enzyme glutamic acid decar- 
boxylase (GAD; 138275) which react with sera from IDDM 
patients as well as from patients with stiff- man syndrome 
(OMIM Ref. No. 184850). However, by isotopic in situ hy- 
bridization, Gaedigk et al. (1994) demonstrated that the 
ICA1 gene maps to human 7p22. Gaedigk et al. (1996) re- 
ported that the mouse leal gene is distributed over more 
than 100 kb on chromosome 6. The single murine ge- 
nomic locus contains 14 coding exons, ranging from 39 
to 271 bp in length. They found that the human and 
mouse intron/exon junctions are identical. They cloned 
cDNAs and identified alternatively spliced mRNA tran- 
scripts. All splice variants encoded the conserved T- cell 
epitope (in exon 2) recognized by autoreactive T cells in 
diabetic children and diabetes- prone NOD mice. 

[14604] 

[14605] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[14606] Gaedigk, R.; Duncan, A. M. V.; Miyazaki, I.; Robinson, B. 

H.; Dosch, H.- M. : ICA1 encoding p69, a protein linked to 
the development of type 1 diabetes, maps to human chro- 
mosome 7p22. Cytogenet. Cell Genet. 66: 274- 276, 
1994. ; and 

[14607] Gaedigk, R.; Karges, W.; Hui, M. F.; Scherer, S. W.; Dosch, 
H.- M. : Genomic organization and transcript analysis of 
ICAp69, a target antigen in diabetic autoimmunity. Ge- 
nomics 38: 382- 39. 

[14608] Further studies establishing the function and utilities of 
ICA1 are found in John Hopkins OMIM database record ID 
147625, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Interferon (alpha, 
beta and omega) receptor 2 (IFNAR2, Accession 
NP_000865.2) is another GAM94 target gene, herein des- 
ignated TARGET GENE. IFNAR2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by IFNAR2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IFNAR2 BINDING SITE, designated 
SEQ ID: 15907, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 



[14609] Another function of GAM94 is therefore inhibition of In- 
terferon (alpha, beta and omega) receptor 2 (IFNAR2, Ac- 
cession NP_000865.2), a gene which is a receptor for in- 
terferons alpha and beta. Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with IFNAR2. 

[14610] The function of IFNAR2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1. Insulin-like growth factor 1 (somatomedin c) 
(IGF1, Accession NP_000609.1) is another GAM94 target 
gene, herein designated TARGET GENE. IGF1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by IGF1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of IGF1 BINDING 
SITE, designated SEQ ID: 12026, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14611] Another function of GAM94 is therefore inhibition of In- 
sulin-like growth factor 1 (somatomedin c) (IGF1, Acces- 
sion NP_000609.1), a gene which are structurally and 



functionally related to insulin but have a much higher 
growth- promoting activity and therefore may be associ- 
ated with Growth retardation with sensorineural deafness 
and mental retardation. Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of Growth re- 
tardation with sensorineural deafness and mental retarda- 
tion, and of other diseases and clinical conditions associ- 
ated with IGF1. 

[14612] The function of IGF1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66.2.lnterleukin 15 receptor, alpha (IL15RA, Ac- 
cession NP.002 180.1) is another GAM94 target gene, 
herein designated TARGET GENE. IL15RA BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by IL15RA, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
IL15RA BINDING SITE, designated SEQ ID:17728, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14613] Another function of GAM94 is therefore inhibition of In- 



terleukin 15 receptor, alpha (IL15RA, Accession 
NP_002180.1), a gene which is essential for signal trans- 
duction. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with IL15RA. 
[14614] The function of IL15RA has been established by previous 
studies. Interleukin 2 (OMIM Ref. No. 147680) and inter- 
leukin 15 (OMIM Ref. No. 600554) are cytokines with 
overlapping but distinct biologic effects. Their receptors 
share 2 subunits, the IL2R beta (OMIM Ref. No. 146710) 
and gamma (OMIM Ref. No. 308380) chains, which are es- 
sential for signal transduction. The IL2 receptor requires 
an additional IL2- specific alpha subunit for high affinity 
IL2 binding (OMIM Ref. No. 147730). Ciri et al. (1995) 
identified and cloned a murine IL15- specific alpha sub- 
unit and showed that it is structurally related to IL2R- al- 
pha. However, the murine IL15R- alpha alone bound IL15 
with a 1,000- fold higher affinity than that seen with 
IL2R- alpha and IL2. Anderson et al. (1995) extended 
these studies into the human system with the isolation of 
3 differentially spliced human IL15R- alpha variants that 
are all capable of high affinity binding of IL15. The cyto- 
plasmic domain of IL15R- alpha, like that of IL2R- alpha is 



dispensable for mitogenic signaling, suggesting that the 
primary role of the alpha chains is to confer high affinity 
binding. At high concentrations, IL- 15, like IL- 2, is able 
to signal through a complex of IL2R- beta and - gamma 
in the absence of the alpha subunit. Furthermore, the 
IL15RA and IL2RA genes have a similar intron/exon orga- 
nization and are closely linked in both human and murine 
genomes. The IL2RA gene (OMIM Ref. No. 147730) had 
been previously mapped to 10pl5- pl4 and its homolog 
to mouse chromosome 2. The human gene IL15RA was 
mapped to 10pl5- pl4 by fluorescence in situ hybridiza- 
tion and the mouse II 15ra gene was mapped to chromo- 
some 2 by interspecific backcross mapping. 

[14615] 

[14616] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[""4617] Anderson, D. M.; Kumaki, S.; Ahdieh, M.; Bertles, J.; 

Tometsko, M.; Loomis, A.; Giri, J.; Copeland, N. C; Gilbert, 
D. J.; Jenkins, N. A.; Valentine, V.; Shapiro, D. N.; Morris, S. 
W.; Park, L. S.; Cosman, D. : Functional characterization of 
the human interleukin- 15 receptor alpha chain and close 
linkage of IL15RA and IL2RA genes. J. Biol. Chem. 270: 



29862- 29869, 1995. ; and 
[ 14 618] Giri, J. C; Kumaki, S.; Ahdieh, M.; Friend, D. J.; Loomis, A.; 
Shanebeck, K.; DuBose, R.; Cosman, D.; Park, L. S.; Ander- 
son, D. M. : Identification and cloning of a novel IL- 15 
binding. 

[14619] Further studies establishing the function and utilities of 
IL15RAare found in John Hopkins OMIM database record 
ID 601070, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Interleukin 15 
receptor, alpha (IL15RA, Accession NP_751950.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. IL15RA BINDING SITE is a target binding site found 
in the 3 N untranslated region of multiple transcripts of 
mRNA encoded by IL15RA, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of IL15RA BINDING 
SITE, designated SEQ ID: 17728, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14620] Another function of GAM94 is therefore inhibition of In- 
terleukin 15 receptor, alpha (IL15RA, Accession 
NP_751950.1), a gene which is essential for signal trans- 



duction. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with IL15RA. 
[14621] The function of IL15RA has been established by previous 
studies. Interleukin 2 (OMIM Ref. No. 147680) and inter- 
leukin 15 (OMIM Ref. No. 600554) are cytokines with 
overlapping but distinct biologic effects. Their receptors 
share 2 subunits, the IL2R beta (OMIM Ref. No. 146710) 
and gamma (OMIM Ref. No. 308380) chains, which are es- 
sential for signal transduction. The IL2 receptor requires 
an additional IL2- specific alpha subunit for high affinity 
IL2 binding (OMIM Ref. No. 147730). Giri et al. (1995) 
identified and cloned a murine IL15- specific alpha sub- 
unit and showed that it is structurally related to IL2R- al- 
pha. However, the murine IL15R- alpha alone bound IL15 
with a 1,000- fold higher affinity than that seen with 
IL2R- alpha and IL2. Anderson et al. (1995) extended 
these studies into the human system with the isolation of 
3 differentially spliced human IL15R- alpha variants that 
are all capable of high affinity binding of IL15. The cyto- 
plasmic domain of IL15R- alpha, like that of IL2R- alpha is 
dispensable for mitogenic signaling, suggesting that the 
primary role of the alpha chains is to confer high affinity 



binding. At high concentrations, IL- 15, like IL- 2, is able 
to signal through a complex of IL2R- beta and - gamma 
in the absence of the alpha subunit. Furthermore, the 
IL15RA and IL2RA genes have a similar intron/exon orga- 
nization and are closely linked in both human and murine 
genomes. The IL2RA gene (OMIM Ref. No. 147730) had 
been previously mapped to 10pl5- pl4 and its homolog 
to mouse chromosome 2. The human gene IL15RA was 
mapped to 10pl5- pl4 by fluorescence in situ hybridiza- 
tion and the mouse II 1 5ra gene was mapped to chromo- 
some 2 by interspecific backcross mapping. 

[14622] 

[14623] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14624] Anderson, D. M.; Kumaki, S.; Ahdieh, M.; Bertles, J.; 

Tometsko, M.; Loomis, A.; Giri, J.; Copeland, N. C; Gilbert, 
D. J.; Jenkins, N. A.; Valentine, V.; Shapiro, D. N.; Morris, S. 
W.; Park, L. S.; Cosman, D. : Functional characterization of 
the human interleukin- 15 receptor alpha chain and close 
linkage of IL15RA and IL2RA genes. J. Biol. Chem. 270: 
29862- 29869, 1995. ; and 

[14625] Giri, J. G.; Kumaki, S.; Ahdieh, M.; Friend, D. J.; Loomis, A.; 



Shanebeck, K.; DuBose, R.; Cosman, D.; Park, L. S.; Ander- 
son, D. M. : Identification and cloning of a novel IL- 15 
binding. 

[14626] Further studies establishing the function and utilities of 
IL15RAare found in John Hopkins OMIM database record 
ID 601070, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Interleukin 19 
(IL19, Accession NP.037503.2) is another GAM94 target 
gene, herein designated TARGET GENE. IL19 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of multiple transcripts of mRNA encoded by IL19, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of IL19 BINDING SITE, designated SEQ ID:1253, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14627] Another function of GAM94 is therefore inhibition of In- 
terleukin 19 (IL19, Accession NP_037503.2), a gene which 
may play a role in B- cell activation and autoantibody pro- 
duction. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with IL19. 



[14628] The function of IL19 has been established by previous 
studies. Interleukin- 10 (IL10; 124092) is a multifunc- 
tional cytokine that has antiinflammatory properties 
through its ability to downregulate antigen presentation 
and macrophage activation. It also plays a role in B- cell 
activation and autoantibody production. The IL10 family 
of cytokines includes IL19, IL20 (OMIM Ref. No. 605619), 
MDA7 (OMIM Ref. No. 604136), and IL22 (OMIM Ref. No. 
605330). By searching EST databases using IL10 as the 
probe, followed by screening an Epstein- Barr virus- 
transformed B- cell cDNA library, Gallagher et al. (2000) 
obtained a cDNA encoding IL19. Sequence analysis pre- 
dicted that the 177- amino acid protein contains a signal 
peptide, 2 potential N- linked glycosylation sites, and 4 
conserved cysteine residues necessary for correct folding 
of the IL10 monomer. IL19 shares 82% identity with IL10 
in the hydrophobic core, but only 53% similarity in the pu- 
tative IL10 receptor- alpha (OMIM Ref. No. 146933)- in- 
teracting residues. Northern blot kinetic analysis detected 
expression of IL10 before IL19 in lipopolysaccharide 
(LPS)- stimulated monocytes. IL19 expression was en- 
hanced in the presence of IL4 (OMIM Ref. No. 147780) or 
IL13 (OMIM Ref. No. 147683), but not gamma- interferon 



(OMIM Ref. No. 147570), in LPS- stimulated monocytes. 
Granulocyte- macrophage colony- stimulating factor 
(GMCSF; 138960), but not other cytokines, was capable of 
inducing IL19 expression. Western blot analysis showed 
expression of a 35- to 40- kD protein that was reduced to 
21 kD by glycosidase treatment. Genomic sequence anal- 
ysis determined that the IL19 gene spans nearly 6 kb and, 
like IL10, contains 5 exons 

[14629] 

[14630] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14631] Blumberg, H.; Conklin, D.; Xu, W.; Grossmann, A.; Brender, 
T.; Carollo, S.; Eagan, M.; Foster, D.; Haldeman, B. A.; 
Hammond, A.; Haugen, H.; Jelinek, L; and 14 others : In- 
terleukin 20: discovery, receptor identification, and role in 
epidermal function. Cell 104: 9- 19, 2001. ; and 

t 14 632] Gallagher, G.; Dickensheets, H.; EskdaleJ.; Izotova, L. S.; 
Mirochnitchenko, O. V.; Peat, J. D.; Vazquez, N.; Pestka, S.; 
Donnelly, R. P.; Kotenko, S. V. : Cloning, expression and 
ini. 

[14633] Further studies establishing the function and utilities of 
IL19 are found in John Hopkins OMIM database record ID 



605687, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Interleukin 1 recep- 
tor-like 1 (IL1RL1, Accession NP_057316.3) is another 
GAM94 target gene, herein designated TARGET GENE. 
IL1RL1 BINDING SITE is a target binding site found in the 
5 X untranslated region of multiple transcripts of mRNA 
encoded by IL1RL1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IL1RL1 BINDING SITE, designated 
SEQ ID: 15835, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14634] Another function of GAM94 is therefore inhibition of In- 
terleukin 1 receptor-like 1 (IL1RL1, Accession 
NP.057316.3), a gene which is possibly involved in regu- 
lation oft- lymphocyte action. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IL1RL1. 

[14635] The function of IL1RL1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. Interleukin 2 (IL2, Accession NP.000577.2) is 
another GAM94 target gene, herein designated TARGET 



GENE. IL2 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by IL2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of IL2 BINDING SITE, designated SEQ ID:4856, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 
[14636] Another function of GAM94 is therefore inhibition of In- 
terleukin 2 (IL2, Accession NP_000577.2), a gene which is 
a powerfully immunoregulatory lymphokine that is pro- 
duced by lectin- or antigen- activated T cells. Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with IL2. 

[14637] The function of IL2 has been established by previous 

studies. Interleukin- 2 (IL2), formerly referred to as T- cell 
growth factor, is a powerfully immunoregulatory lym- 
phokine that is produced by lectin- or antigen- activated 
T cells. Not only is it produced by mature T lymphocytes 
on stimulation but also constitutively by certain T- cell 
lymphoma cell lines. It is useful in the study of the molec- 
ular nature of T- cell differentiation and because, like in- 



terferons, it augments natural killer cell activity, it might 
have use in the treatment of cancer. Lowenthal et al. 
(1985) presented evidence that IL2 can act as a growth 
hormone for both B and T lymphocytes. Thus, IL2 is a bet- 
ter designation than TCGF. See review of Smith (1988). IL2 
has a molecular weight of 15,000. Taniguchi et al. (1983) 
cloned the human IL2 gene. Fujita et al. (1983) found that 
the IL2 gene has a promoter sequence homologous to that 
of the human gamma interferon gene. Using a cloned hu- 
man TCGF gene in somatic cell hybridization studies, 
Seigel et al. (1984) assigned the TCGF locus to chromo- 
some 4. In situ hybridization narrowed the assignment to 
4q26- q28. Evidence was presented to indicate that TCGF 
and RAF2 (OMIM Ref. No. 164760), the pseudogene form 
of the oncogene RAF1, is not closely linked to TCGF al- 
though it is on chromosome 4. Fiorentino et al. (1989) as- 
signed the 112 locus to mouse chromosome 3 by Southern 
analysis of Chinese hamster/mouse somatic cell hybrid 
cells, and Webb et al. (1990) localized it to bands B- C by 
in situ hybridization 

[14638] 

[14639] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[14640] shows, T.; Eddy, R.; Haley, L; Byers, M.; Henry, M.; Fujita, 
T.; Matsui, H.; Taniguchi, T. : Interleukin 2 (IL2) is as- 
signed to human chromosome 4. Somat. Cell Molec. 
Genet. 10: 315- 318, 1984. ; and 

[14641] Smith, K. A. : Interleukin- 2: inception, impact, and impli- 
cations. Science 240: 1169- 1176, 1988. 

[14642] Further studies establishing the function and utilities of 
IL2 are found in John Hopkins OMIM database record ID 
147680, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Interleukin 28 re- 
ceptor, alpha (IL28RA, Accession NP.775088.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
IL28RA BINDING SITE1 and IL28RA BINDING SITE2 are tar- 
get binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by IL28RA, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of IL28RA BIND- 
ING SITE1 and IL28RA BINDING SITE2, designated SEQ 
ID: 18482 and SEQ ID:2495 respectively, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 



[14643] Another function of GAM94 is therefore inhibition of In- 
terleukin 28 receptor, alpha (IL28RA, Accession 
NP_775088.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IL28RA. 

[14644] interleukin 6 receptor (IL6R, Accession NP_000556.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. IL6R BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by IL6R, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of IL6R BINDING SITE, desig- 
nated SEQ ID: 10665, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14645] Another function of GAM94 is therefore inhibition of In- 
terleukin 6 receptor (IL6R, Accession NP_000556.1), a 
gene which is essential to the regulation of the immune 
response, hematopoiesis, and acute- phase reactions. Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with IL6R. 



[14646] The function of IL6R has been established by previous 

studies. Whereas the 0.9- kb IFN- beta- 1 mRNA is tran- 
scribed from an intron- free IFNB1 gene located on 9p 
(OMIM Ref. No. 147640), IFN- beta- 2 is the translation 
product of a 1.3- kb mRNA derived from an intron- con- 
taining IFNB2 gene not located on chromosome 9. The 
IFN- beta- 2 mRNA does not cross- hybridize with IFN- 
beta- 1 cDNA probes and vice- versa. Sehgal et al. (1986) 
mapped IFNB2 to chromosome 7 by means of a cDNA 
clone in blot- hybridization experiments on DNA from a 
panel of human- rodent somatic cell hybrids. Zilberstein 
et al. (1986) cloned cDNA for the 1.3- kb RNA designated 
IFNB2. Expression studies showed that the IFN- beta- 2 
secreted by DNA- transformed rodent cells is a processed 
21- kD protein whose activity is cross- neutralized by an- 
tibodies to human IFN- beta- 1 but not to alpha or 
gamma interferon. The biologic significance of IFN- beta- 
2 lies in the fact that it is induced under conditions in 
which IFN- beta- 1 is not induced, as in metabolically 
stressed cells. Its induction by IL1 (OMIM Ref. No. 147720) 
and TNF (OMIM Ref. No. 191160) suggests that it may 
play a role as an autocrine mediator of some effects of 
these cytokines in inflammation and acute phase re- 



sponses, as well as regulate cell proliferation. As dis- 
cussed by Sehgal et al. (1987), IFNB2 is identical to B- cell 
differentiation factor (BSF2) and enhances proliferation in 
hybridoma/plasmacytoma cells. Hirano et al. (1986) re- 
ported the molecular cloning, structural analysis, and 
functional expression of cDNA encoding human BSF2. The 
primary sequence of BSF2 deduced from the cDNA shows 
that it has 184 amino acids and is distinct from other in- 
terleukins. In addition to its antiviral activity, beta- 2 in- 
terferon elicits acute phase response in liver cells and is 
identical to hepatocyte stimulatory factor. It also is identi- 
cal to hybridoma growth factor. A subset of plasmacytoma 
(PCT), designated extramedullar PCT, is distinguished 
from multiple myeloma and solitary PCT of bone by its 
distribution among various tissue sites but not bone mar- 
row. Extramedullar (extraosseus) PCTs are rare sponta- 
neous neoplasms of mice but are readily induced in a sus- 
ceptible strain, BALB/c, by treatment with pristane. The 
tumors develop in peritoneal granulomas and are charac- 
terized by Myc- activating t(12;15) chromosomal translo- 
cations and, most frequently, by secretion of IgA. To test 
directly the contribution of IL6 to PCT development, Ko- 
valchuk et al. (2002) generated BALB/c mice carrying a 



widely expressed IL6 transgene. All mice exhibited lym- 
phoproliferation and plasmacytosis. By 18 months of age, 
more than half developed readily transplantable PCTs in 
lymph nodes, Peyer patches, and sometimes spleen. 
These neoplasms also had the t(12; 15) translocations, but 
remarkably, none expressed IgA. Approximately 30% of 
the mice developed follicular and diffuse large cell B- cell 
lymphomas that often coexisted with PCTs. These findings 
provided a unique model of extramedullar PCT for stud- 
ies on pathogenesis and treatment and suggested a role 
for IL6 in the genesis of germinal center- derived lym- 
phomas 

[14647] 

[14648] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14649] Hirano, T.; Yasukawa, K.; Harada, H.; Taga, T.; Watanabe, 
Y.; Matsuda, T.; Kashiwamura, S.; Nakajima, K.; Koyama, 
K.; Iwamatsu, A.; Tsunasawa, S.; Sakiyama, F.; Matsui, H.; 
Takahara, Y.; Taniguchi, T.; Kishimoto, T. : Complemen- 
tary DNA for a novel human interleukin (BSF- 2) that in- 
duces B lymphocytes to produce immunoglobulin. Nature 
324: 73- 76, 1986. ; and 



[14650] Kovalchuk, A. L; Kim, J. S.; Park, S. S.; Coleman, A. E.; 

Ward, J. M.; Morse, H. C, III; Kishimoto, T.; Potter, M.;Janz, 
S. : IL- 6 transgenic mouse model for extraosseous plas- 
macytoma. 

[14651] Further studies establishing the function and utilities of 
IL6R are found in John Hopkins OMIM database record ID 
147880, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Interleukin 6 recep- 
tor (IL6R, Accession NP_852004.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. IL6R BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by IL6R, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of IL6R BINDING SITE, designated SEQ ID:10665, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14652] Another function of GAM94 is therefore inhibition of In- 
terleukin 6 receptor (IL6R, Accession NP_852004.1), a 
gene which is essential to the regulation of the immune 
response, hematopoiesis, and acute- phase reactions. Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with IL6R. 

[14653] The function of IL6R has been established by previous 

studies. Whereas the 0.9- kb IFN- beta- 1 mRNA is tran- 
scribed from an intron- free IFNB1 gene located on 9p 
(OMIM Ref. No. 147640), IFN- beta- 2 is the translation 
product of a 1.3- kb mRNA derived from an intron- con- 
taining IFNB2 gene not located on chromosome 9. The 
IFN- beta- 2 mRNA does not cross- hybridize with IFN- 
beta- 1 cDNA probes and vice- versa. Sehgal et al. (1986) 
mapped IFNB2 to chromosome 7 by means of a cDNA 
clone in blot- hybridization experiments on DNA from a 
panel of human- rodent somatic cell hybrids. Zilberstein 
et al. (1986) cloned cDNA for the 1.3- kb RNA designated 
IFNB2. Expression studies showed that the IFN- beta- 2 
secreted by DNA- transformed rodent cells is a processed 
21- kD protein whose activity is cross- neutralized by an- 
tibodies to human IFN- beta- 1 but not to alpha or 
gamma interferon. The biologic significance of IFN- beta- 
2 lies in the fact that it is induced under conditions in 
which IFN- beta- 1 is not induced, as in metabolically 
stressed cells. Its induction by IL1 (OMIM Ref. No. 147720) 
and TNF (OMIM Ref. No. 191160) suggests that it may 



play a role as an autocrine mediator of some effects of 
these cytokines in inflammation and acute phase re- 
sponses, as well as regulate cell proliferation. As dis- 
cussed by Sehgal et al. (1987), IFNB2 is identical to B- cell 
differentiation factor (BSF2) and enhances proliferation in 
hybridoma/plasmacytoma cells. Hirano et al. (1986) re- 
ported the molecular cloning, structural analysis, and 
functional expression of cDNA encoding human BSF2. The 
primary sequence of BSF2 deduced from the cDNA shows 
that it has 184 amino acids and is distinct from other in- 
terleukins. In addition to its antiviral activity, beta- 2 in- 
terferon elicits acute phase response in liver cells and is 
identical to hepatocyte stimulatory factor. It also is identi- 
cal to hybridoma growth factor. A subset of plasmacytoma 
(PCT), designated extramedullar PCT, is distinguished 
from multiple myeloma and solitary PCT of bone by its 
distribution among various tissue sites but not bone mar- 
row. Extramedullar (extraosseus) PCTs are rare sponta- 
neous neoplasms of mice but are readily induced in a sus- 
ceptible strain, BALB/c, by treatment with pristane. The 
tumors develop in peritoneal granulomas and are charac- 
terized by Myc- activating t(12;15) chromosomal translo- 
cations and, most frequently, by secretion of IgA. To test 



directly the contribution of IL6 to PCT development, Ko- 
valchuk et al. (2002) generated BALB/c mice carrying a 
widely expressed IL6 transgene. All mice exhibited lym- 
phoproliferation and plasmacytosis. By 18 months of age, 
more than half developed readily transplantable PCTs in 
lymph nodes, Peyer patches, and sometimes spleen. 
These neoplasms also had the t(12; 15) translocations, but 
remarkably, none expressed IgA. Approximately 30% of 
the mice developed follicular and diffuse large cell B- cell 
lymphomas that often coexisted with PCTs. These findings 
provided a unique model of extramedullar PCT for stud- 
ies on pathogenesis and treatment and suggested a role 
for IL6 in the genesis of germinal center- derived lym- 
phomas 

[14654] 

[14655] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14656] Hirano, T.; Yasukawa, K.; Harada, H.; Taga, T.; Watanabe, 
Y.; Matsuda, T.; Kashiwamura, S.; Nakajima, K.; Koyama, 
K.; Iwamatsu, A.; Tsunasawa, S.; Sakiyama, F.; Matsui, H.; 
Takahara, Y.; Taniguchi, T.; Kishimoto, T. : Complemen- 
tary DNA for a novel human interleukin (BSF- 2) that in- 



duces B lymphocytes to produce immunoglobulin. Nature 
324: 73- 76, 1986. ; and 
[14657] Kovalchuk, A. L; Kim, J. S.; Park, S. S.; Coleman, A. E.; 

Ward, J. M.; Morse, H. C, III; Kishimoto, T.; Potter, M.;Janz, 
S. : IL- 6 transgenic mouse model for extraosseous plas- 
macytoma. 

[14658] Further studies establishing the function and utilities of 
IL6R are found in John Hopkins OMIM database record ID 
147880, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Inhibitor of growth 
family, member 3 (ING3, Accession NP_061944.1) is an- 
other CAM94 target gene, herein designated TARGET 
GENE. ING3 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by ING3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ING3 BINDING SITE, designated SEQ ID:3094, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14659] Another function of GAM94 is therefore inhibition of In- 
hibitor of growth family, member 3 (ING3, Accession 
NP_061944.1) . Accordingly, utilities of GAM94 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ING3. 

[14660] |po8 (Accession NP_006381.1) is another GAM94 target 

gene, herein designated TARGET GENE. IP08 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by IP08, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of IP08 BINDING 
SITE, designated SEQ ID:3120, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[14661] Another function of GAM94 is therefore inhibition of IP08 
(Accession NP_006381.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with IP08. 

[14662] janus kinase 2 (a protein tyrosine kinase) (JAK2, Accession 
NP_004963.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. JAK2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded byJAK2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of JAK2 BINDING SITE, designated 
SEQ ID: 17718, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14663] Another function of GAM94 is therefore inhibition of Janus 
kinase 2 (a protein tyrosine kinase) QAK2, Accession 
NP_004963.1), a gene which tyrosine kinase of the non- 
receptor type, involved in interleukin 3 signal transduc- 
tion, and therefore may be associated with Pre- b acute 
myeloid leukemia. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of Pre- b acute 
myeloid leukemia, and of other diseases and clinical con- 
ditions associated with JAK2. 

[14664] The function of JAK2 has been established by previous 
studies. JAK2 kinase is a member of a family of tyrosine 
kinases involved in cytokine receptor signaling. See 
147795 for background information on Janus kinases In 
addition to its role as a kidney cytokine regulating 
hematopoiesis, erythropoietin (OMIM Ref. No. 133170) is 
also produced in the brain after oxidative or nitrosative 
stress. The transcription factor HIF1 (OMIM Ref. No. 
603348) upregulates erythropoietin following hypoxic 
stimuli. Digicaylioglu and Lipton (2001) demonstrated that 
preconditioning with erythropoietin protects neurons in 



models of ischemic and degenerative damage due to exci- 
totoxins and consequent generation of free radicals, in- 
cluding nitric oxide. Activation of neuronal erythropoietin 
receptors (EPOR; 133171) prevents apoptosis induced by 
NMDA or nitric oxide by triggering crosstalk between the 
signaling pathways JAK2 and NFKB (see OMIM Ref. No. 
164011). Digicaylioglu and Lipton (2001) demonstrated 
that erythropoietin receptor- mediated activation of JAK2 
leads to phosphorylation of the inhibitor of NFKB (I- 
kappa- B- alpha; 164008), subsequent nuclear transloca- 
tion of the transcription factor NFKB, and NFKB- depen- 
dent transcription of neuroprotective genes. Transfection 
of cerebrocortical neurons with a dominant interfering 
form of JAK2 or an I- kappa- B- alpha superrepressor 
blocks erythropoietin- mediated prevention of neuronal 
apoptosis. Thus, neuronal erythropoietin receptors acti- 
vate a neuroprotective pathway that is distinct from previ- 
ously well characterized JAK and NFKB functions. More- 
over, this erythropoietin effect may underlie neuroprotec- 
tion mediated by hypoxic- ischemic preconditioning. 
Huang et al. (2001) showed that JAK2, and more specifi- 
cally just its intact N- terminal domain, binds to EPOR in 
the endoplasmic reticulum and promotes its cell surface 



expression. This interaction was specific, as JAK1 had no 
effect. Residues 32 to 58 of the JAK2 JH7 domain were re- 
quired for EPOR surface expression. Alanine scanning mu- 
tagenesis of the EPOR membrane proximal region re- 
vealed 2 modes of EPOR- JAK2 interaction. A continuous 
block of EPOR residues was required for functional, lig- 
and- independent binding toJAK2 and cell surface recep- 
tor expression, whereas 4 specific residues were essential 
in switching on prebound JAK2 after ligand binding. Thus, 
in addition to its kinase activity required for cytokine re- 
ceptor signaling, JAK is also an essential subunit required 
for surface expression of cytokine receptors. 
[14665] Animal model experiments lend further support to the 

function of JAK2. Neubauer et al. (1998) also performed a 
targeted inactivation of Jak2 in mice. Jak2 - /- embryos 
were anemic and died around day 12.5 postcoitum. Primi- 
tive erythrocytes were found, but definitive erythropoiesis 
was absent. Compared to erythropoietin receptor- defi- 
cient mice, the phenotype of Jak2 deficiency was more se- 
vere. Fetal liver BFU- E and CFU- E colonies were com- 
pletely absent. However, multilineage hematopoietic stem 
cells (CD34- low, c- kit- pos) were found, and B lym- 
phopoiesis appeared intact. In contrast to IFN- alpha 



stimulation, Jak2 - /- cells did not respond to IFN- 
gamma. Jak2 - /- embryonic stem cells were competent 
for LIF signaling. These data also demonstrated that Jak2 
has pivotal functions for signal transduction of a set of 
cytokine receptors required in definitive erythropoiesis 

[14666] it is appreciated that the abovementioned animal model 
forJAK2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[14667] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14668] Neubauer, H.; Cumano, A.; Muller, M.; Wu, H.; Huffstadt, 
U.; Pfeffer, K. : Jak2 deficiency defines an essential devel- 
opmental checkpoint in definitive hematopoiesis. Cell 93: 
397- 409, 1998. ; and 

[14669] Digicaylioglu, M.; Lipton, S. A. : Erythropoietin- mediated 
neuroprotection involves cross- talk between Jak2 and 
NF- kappa- B signalling cascades. Nature 412: 641- 647, 
2001. 

[14670] Further studies establishing the function and utilities of 
JAK2 are found in John Hopkins OMIM database record ID 
147796, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Potassium voltage- 
gated channel, shaker-related subfamily, member 4 
(KCNA4, Accession NP_002224.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. KCNA4 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by KCNA4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of KCNA4 
BINDING SITE, designated SEQ ID:3266, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 
[14671] Another function of GAM94 is therefore inhibition of 

Potassium voltage-gated channel, shaker-related subfam- 
ily, member 4 (KCNA4, Accession NP_002224.1), a gene 
which might be important in the regulation of the fast re- 
polarizing phase of action potentials in heart. Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KCNA4. 

[14672] The function of KCNA4 has been established by previous 
studies. Potassium voltage- gated ion channels are highly 
diverse membrane proteins that seem to be present in 



nearly every eukaryotic cell (see OMIM Ref. No. 176260). 
The rat genome encodes a potassium- channel (K- chan- 
nel) family (RCK) homologous to the Shaker channels of 
Drosophila (Stuehmer et al., 1989). Only 1 member of this 
rat K- channel family, RCK4, was found to express A- 
type, i.e., rapidly inactivating, K- channels. Philipson et al. 
(1990) provided the sequence of the cDNA corresponding 
to a fetal skeletal muscle potassium channel related to 
RCK4. The predicted 653- amino acid PCN2 protein 
shares 55% sequence identity with PCN1 (OMIM Ref. No. 
176267) (Philipson et al., 1991). Tamkun et al. (1991) 
cloned a full- length human cDNA showing 97% identity to 
RCK4 and referred to it as HK1. HK1 mRNA was expressed 
in heart, in particular in the atrium and ventricle. There- 
fore, they concluded that the K- channel formed by this 
protein might be important in the regulation of the fast 
repolarizing phase of action potentials in heart and thus 
might influence the duration of cardiac action potential. 
Grandy et al. (1992) mapped the KCNA4 gene to llpl4- 
pl3. Using PCR, Gessler et al. (1992) produced a genomic 
HK1 DNA probe to map the gene on human chromosome 
llpl4 by study of somatic cell hybrids and by pulsed field 
gel electrophoresis (PFGE). The somatic cell hybrid analy- 



sis demonstrated that the gene is in the WAGR (OMIM Ref. 
No. 137357) region. PFGE analysis and comparison with 
the well- established PFGE map of the region localized the 
gene to llpl4, 200 to 600 kb telomeric to FSHB (OMIM 
Ref. No. 136530). Thus, as the FSHB gene is located at 
llpl4, close to the Ilpl3/pl4 boundary, the HK1 gene 
could be assigned to the proximal part of that band, 
namely, llpl4.1. From observations in cases of WAGR 
leading to deletion in this region, Gessler et al. (1992) 
concluded that a hemizygous deletion of HK1 may have 
little phenotypic effect, perhaps because of less stringent 
requirements for the control of expression levels for this 
gene. The HK1 gene is located in the wrong position to be 
a plausible candidate gene for the long QT syndrome 
(LQT1; 192500). Philipson et al. (1993) mapped a potas- 
sium channel gene, which they symbolized KCNA4, to 
llql3.4- ql4.1 by a combination of segregation in a 
panel of reduced human- mouse somatic cell hybrids and 
isotopic in situ hybridization 

[14673] 

[14674] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[14675] Gessler, M.; Grupe, A.; Grzeschik, K.- H.; Pongs, O. : The 
potassium channel gene HK1 maps to human chromo- 
some llpl4.1, close to the FSHB gene. Hum. Genet. 90: 
319- 321, 1992. ; and 

[14676] Grandy, D.; Mathew, M. K.; Ramaswami, M.; Tanouye, M.; 
Sheffield, V.; Jones, C. A.; Al- Dhalimi, M.; Zhang, Y.; Saez, 
C.; Litt, M. : A human voltage- gated potassium channel 
gene, HuKII, m. 

[14677] Further studies establishing the function and utilities of 
KCNA4 are found in John Hopkins OMIM database record 
ID 176266, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Potassium in- 
wardly-rectifying channel, subfamilyj, member 15 
(KCNJ15, Accession NP_002234.2) is another GAM94 tar- 
get gene, herein designated TARGET GENE. KCNJ15 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
KCNJ15, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KCNJ15 BINDING SITE, designated 
SEQ ID: 18499, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 



[14678] Another function of GAM94 is therefore inhibition of 

Potassium inwardly- rectifying channel, subfamily j, mem- 
ber 15 (KCNJ15, Accession NP.002234.2) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KCNJ15. 

[14679] Potassium inwardly- rectifying channel, subfamilyj, mem- 
ber 15 (KCNJ15, Accession NP.733932.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
KCNJ15 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by KCNJ15, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of KCNJ15 BINDING SITE, desig- 
nated SEQ ID: 18499, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14680] Another function of GAM94 is therefore inhibition of 

Potassium inwardly- rectifying channel, subfamilyj, mem- 
ber 15 (KCNJ15, Accession NP_733932.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with KCNJ15. 

[14681] Potassium inwardly- rectifying channel, subfamilyj, mem- 
ber 15 (KCNJ15, Accession NP_733933.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
KCNJ15 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by KCNJ15, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of KCNJ15 BINDING SITE, desig- 
nated SEQ ID: 18499, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14682] Another function of GAM94 is therefore inhibition of 

Potassium inwardly- rectifying channel, subfamilyj, mem- 
ber 15 (KCNJ15, Accession NP_733933.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KCNJ15. 

[14683] Potassium channel, subfamily k, member 6 (KCNK6, Ac- 
cession NP_004814.1) is another GAM94 target gene, 
herein designated TARGET GENE. KCNK6 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 



mRNA encoded by KCNK6, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KCNK6 BINDING 
SITE, designated SEQ ID:2279, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[14684] Another function of GAM94 is therefore inhibition of 

Potassium channel, subfamily k, member 6 (KCNK6, Ac- 
cession NP_004814.1), a gene which is an inward rectify- 
ing potassium channel protein. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KCNK6. 

[14685] jhe function of KCNK6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1. Potassium large conductance calcium-acti- 
vated channel, subfamily m beta member 3 (KCNMB3, Ac- 
cession NP.741981.1) is another GAM94 target gene, 
herein designated TARGET GENE. KCNMB3 BINDING SITE is 
a target binding site found in the 5 X untranslated region 
of multiple transcripts of mRNA encoded by KCNMB3, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of KCNMB3 BINDING SITE, designated SEQ ID:5079, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[14686] Another function of GAM94 is therefore inhibition of 

Potassium large conductance calcium-activated channel, 
subfamily m beta member 3 (KCNMB3, Accession 
NP_741981.1), a gene which is similar to a regulatory 
subunit of Ca- activated potassium channel. Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KCNMB3. 

[14687] The function of KCNMB3 has been established by previous 
studies. The large conductance, calcium- activated potas- 
sium (BK) channel is a member of the Shaker- related 6- 
transmembrane domain potassium channel superfamily 
that is sensitive to voltage and calcium. BK channels are 
composed of a pore- forming alpha subunit (KCNMA1, or 
HSLO; 600150) and, in some tissues, a beta subunit. The 
beta- 1 subunit (KCNMB1; 603951) is expressed predomi- 
nantly in smooth muscle cells, whereas the beta- 2 sub- 
unit (KCNMB2; 605214) is expressed in endocrine tissue, 



such as adrenal chromaffin cells Uebele et al. (2000) de- 
termined that KCNMB3 is a family of 4 related subunits, 
KCNMB3a (277 amino acids), KCNMB3b (257 amino acids), 
KCNMB3C (275 amino acids), and KCNMB3d (279 amino 
acids), that arise from alternative splicing. The subunits 
vary only in their cytoplasmic N- terminal sequences and 
share 256 C- terminal amino acids. Genomic sequence 
analysis determined that the KCNMB3 gene contains 6 ex- 
ons, 3 of which (la, lb, and lc/d) encode sequences 
unique to each of the splice variants. RT- PCR analysis 
showed that KCNMB3a has a relatively restricted distribu- 
tion (spleen, placenta, pancreas, kidney, and heart), while 
the other variants are more widely expressed. KCNMB3c 
was notably abundant in pancreas. In situ hybridization 
analysis demonstrated that KCNMB3c expression is re- 
stricted to pancreatic beta cells. Coexpression of KC- 
NMB3a, - b, and - c with KCNMA1 resulted in partial inac- 
tivation of activating currents; KCNMB3d did not induce 
detectable inactivation. By FISH and somatic cell hybrid 
analysis, Riazi et al. (1999) mapped the KCNMB3 gene to 
3q26.3- q27. Uebele et al. (2000) also mapped the KC- 
NMB3 gene to 3q26.3- q27.1, in close proximity to KC- 
NMB2, by radiation hybrid and FISH analysis 



[14688] 

[14689] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14690] Behrens, R.; Nolting, A.; Reimann, F.; Schwarz, M.; Wald- 
schutz, R.; Pongs, O. : hKCNMB3 and hKCNMB4, cloning 
and characterization of two members of the large- con- 
ductance calcium- activated potassium channel beta sub- 
unit family. FEBS Lett. 474: 99- 106, 2000. ; and 

[14691] Brenner, R.; Jegla, T. J.; Wickenden, A.; Liu, Y.; Aldrich, R. 
W. : Cloning and functional characterization of novel large 
conductance calcium- activated potassium channel beta 
subunits. 

[14692] Further studies establishing the function and utilities of 

KCNMB3 are found in John Hopkins OMIM database record 
ID 605222, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Potassium 
large conductance calcium-activated channel, subfamily m 
beta member 3 (KCNMB3, Accession NP.055222.3) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. KCNMB3 BINDING SITE is a target binding site found 
in the 5 X untranslated region of multiple transcripts of 
mRNA encoded by KCNMB3, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KCNMB3 BIND- 
ING SITE, designated SEQ ID:5079, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 
[14693] Another function of GAM94 is therefore inhibition of 

Potassium large conductance calcium-activated channel, 
subfamily m beta member 3 (KCNMB3, Accession 
NP_055222.3), a gene which is similar to a regulatory 
subunit of Ca- activated potassium channel. Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KCNMB3. 

[14694] The function of KCNMB3 has been established by previous 
studies. The large conductance, calcium- activated potas- 
sium (BK) channel is a member of the Shaker- related 6- 
transmembrane domain potassium channel superfamily 
that is sensitive to voltage and calcium. BK channels are 
composed of a pore- forming alpha subunit (KCNMA1, or 
HSLO; 600150) and, in some tissues, a beta subunit. The 
beta- 1 subunit (KCNMB1; 603951) is expressed predomi- 
nantly in smooth muscle cells, whereas the beta- 2 sub- 



unit (KCNMB2; 605214) is expressed in endocrine tissue, 
such as adrenal chromaffin cells Uebele et al. (2000) de- 
termined that KCNMB3 is a family of 4 related subunits, 
KCNMB3a (277 amino acids), KCNMB3b (257 amino acids), 
KCNMB3C (275 amino acids), and KCNMB3d (279 amino 
acids), that arise from alternative splicing. The subunits 
vary only in their cytoplasmic N- terminal sequences and 
share 256 C- terminal amino acids. Genomic sequence 
analysis determined that the KCNMB3 gene contains 6 ex- 
ons, 3 of which (la, lb, and lc/d) encode sequences 
unique to each of the splice variants. RT- PCR analysis 
showed that KCNMB3a has a relatively restricted distribu- 
tion (spleen, placenta, pancreas, kidney, and heart), while 
the other variants are more widely expressed. KCNMB3c 
was notably abundant in pancreas. In situ hybridization 
analysis demonstrated that KCNMB3c expression is re- 
stricted to pancreatic beta cells. Coexpression of KC- 
NMB3a, - b, and - c with KCNMA1 resulted in partial inac- 
tivation of activating currents; KCNMB3d did not induce 
detectable inactivation. By FISH and somatic cell hybrid 
analysis, Riazi et al. (1999) mapped the KCNMB3 gene to 
3q26.3- q27. Uebele et al. (2000) also mapped the KC- 
NMB3 gene to 3q26.3- q27.1, in close proximity to KC- 



NMB2, by radiation hybrid and FISH analysis 



[14695] 

[14696] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14697] Behrens, R.; Nolting, A.; Reimann, F.; Schwarz, M.; Wald- 
schutz, R.; Pongs, O. : hKCNMB3 and hKCNMB4, cloning 
and characterization of two members of the large- con- 
ductance calcium- activated potassium channel beta sub- 
unit family. FEBS Lett. 474: 99- 106, 2000. ; and 

[14698] Brenner, R.; Jegla, T. J.; Wickenden, A.; Liu, Y.; Aldrich, R. 
W. : Cloning and functional characterization of novel large 
conductance calcium- activated potassium channel beta 
subunits. 

[14699] Further studies establishing the function and utilities of 

KCNMB3 are found in John Hopkins OMIM database record 
ID 605222, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Potassium in- 
termediate/small conductance calcium-activated channel, 
subfamily n, member 3 (KCNN3, Accession NP.740752.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. KCNN3 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 



mRNA encoded by KCNN3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KCNN3 BINDING 
SITE, designated SEQ ID: 10793, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14700] Another function of GAM94 is therefore inhibition of 

Potassium intermediate/small conductance calcium-acti- 
vated channel, subfamily n, member 3 (KCNN3, Accession 
NP_740752.1), a gene which forms a voltage- indepen- 
dent potassium channel activated by intracellular calcium. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with KCNN3. 

[14701] The function of KCNN3 has been established by previous 
studies. Action potentials in vertebrate neurons are fol- 
lowed by an afterhyperpolarization (AHP) that may persist 
for several seconds and may have profound consequences 
for the firing pattern of the neuron. Each component of 
the AHP is kinetically distinct and is mediated by different 
calcium- activated potassium channels. SK channels are 
activated in a voltage- independent manner and have a 



relatively small unit conductance and high sensitivity to 
calcium. See 602754. Kohler et al. (1996) isolated rat and 
human brain cDNAs encoding a family of SK channels 
which they designated SKI (KCNN1; 602982), SK2 (OMIM 
Ref. No. 605879), and SK3. All 3 proteins contain intracel- 
lular N and C termini and 6 highly conserved transmem- 
brane segments. In situ hybridization revealed that mR- 
NAs encoding these subunits are widely expressed in rat 
brain with distinct but overlapping patterns Austin et al. 
(1999) mapped this gene, which they referred to as hu- 
man KCa3 (hKCa3), to lq21 by radiation hybrid analysis. 
In the families from the National Institute of Mental Health 
(NIMH) Schizophrenia Genetics Initiative, they compared 
transmission to discordant sibs and parental transmission 
to affected offspring. Overall, there was no convincing ev- 
idence that KCNN3 CAG lengths differed between 
schizophrenics and controls. There was also no evidence 
of excessive parental transmission of long CAG repeat al- 
leles to affected offspring. Sun et al. (2001) reported the 
genomic organization and a promoter analysis of the 
KCNN3 gene 

[14702] Animal model experiments lend further support to the 
function of KCNN3. Bond et al. (2000) targeted the SK3 



gene by homologous recombination for the insertion of a 
gene switch that permitted experimental regulation of SK3 
expression while retaining normal SK3 promoter function. 
An absence of SK3 did not present overt phenotypic con- 
sequences. However, SK3 overexpression induced abnor- 
mal respiratory responses to hypoxia and compromised 
parturition, presumably by effects on uterine contraction. 
Both conditions were corrected by silencing the gene. 
Bond et al. (2000) concluded that their results implicate 
SK3 channels as potential therapeutic targets for disorders 
such as sleep apnea or sudden infant death syndrome and 
for regulating uterine contractions during labor. 

[14703] it j S appreciated that the abovementioned animal model 

for KCNN3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[14704] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[14705] sun, C; Tomita, H.; Shakkottai, V. C; Gargus, J. J. : Ge- 
nomic organization and promoter analysis of human 
KCNN3 gene. J. Hum. Genet. 46: 463- 470, 2001. ; and 

[14706] Bond, C. T.; Sprengel, R.; Bissonnette, J. M.; Kaufmann, W. 



A.; Pribnow, D.; Neelands, T.; Storck, T.; Baetscher, M.; 
Jerecic, J.; Maylie, J.; Knaus, H.- C; Seeburg, P. H.; Adel- 
man, J. 

[14707] Further studies establishing the function and utilities of 
KCNN3 are found in John Hopkins OMIM database record 
ID 602983, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Potassium in- 
termediate/small conductance calcium-activated channel, 
subfamily n, member 3 (KCNN3, Accession NP.002240.2) 
is another GAM94 target gene, herein designated TARGET 
GENE. KCNN3 BINDING SITE is a target binding site found 
in the 3 N untranslated region of multiple transcripts of 
mRNA encoded by KCNN3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KCNN3 BINDING 
SITE, designated SEQ ID: 10793, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14708] Another function of GAM94 is therefore inhibition of 

Potassium intermediate/small conductance calcium-acti- 
vated channel, subfamily n, member 3 (KCNN3, Accession 
NP_002240.2), a gene which forms a voltage- indepen- 



dent potassium channel activated by intracellular calcium. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with KCNN3. 
[14709] The function of KCNN3 has been established by previous 
studies. Action potentials in vertebrate neurons are fol- 
lowed by an afterhyperpolarization (AHP) that may persist 
for several seconds and may have profound consequences 
for the firing pattern of the neuron. Each component of 
the AHP is kinetically distinct and is mediated by different 
calcium- activated potassium channels. SK channels are 
activated in a voltage- independent manner and have a 
relatively small unit conductance and high sensitivity to 
calcium. See 602754. Kohler et al. (1996) isolated rat and 
human brain cDNAs encoding a family of SK channels 
which they designated SKI (KCNN1; 602982), SK2 (OMIM 
Ref. No. 605879), and SK3. All 3 proteins contain intracel- 
lular N and C termini and 6 highly conserved transmem- 
brane segments. In situ hybridization revealed that mR- 
NAs encoding these subunits are widely expressed in rat 
brain with distinct but overlapping patterns Austin et al. 
(1999) mapped this gene, which they referred to as hu- 
man KCa3 (hKCa3), to lq21 by radiation hybrid analysis. 



In the families from the National Institute of Mental Health 
(NIMH) Schizophrenia Genetics Initiative, they compared 
transmission to discordant sibs and parental transmission 
to affected offspring. Overall, there was no convincing ev- 
idence that KCNN3 CAG lengths differed between 
schizophrenics and controls. There was also no evidence 
of excessive parental transmission of long CAG repeat al- 
leles to affected offspring. Sun et al. (2001) reported the 
genomic organization and a promoter analysis of the 
KCNN3 gene 

[14710] Animal model experiments lend further support to the 
function of KCNN3. Bond et al. (2000) targeted the SK3 
gene by homologous recombination for the insertion of a 
gene switch that permitted experimental regulation of SK3 
expression while retaining normal SK3 promoter function. 
An absence of SK3 did not present overt phenotypic con- 
sequences. However, SK3 overexpression induced abnor- 
mal respiratory responses to hypoxia and compromised 
parturition, presumably by effects on uterine contraction. 
Both conditions were corrected by silencing the gene. 
Bond et al. (2000) concluded that their results implicate 
SK3 channels as potential therapeutic targets for disorders 
such as sleep apnea or sudden infant death syndrome and 



for regulating uterine contractions during labor. 

t 14711 ] It is appreciated that the abovementioned animal model 

for KCNN3 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[14712] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 14713 ] Sun, C; Tomita, H.; Shakkottai, V. C; Gargus, J. J. : Ge- 
nomic organization and promoter analysis of human 
KCNN3 gene. J. Hum. Genet. 46: 463- 470, 2001. ; and 

[14714] Bond, C. T.; Sprengel, R.; Bissonnette, J. M.; Kaufmann, W. 
A.; Pribnow, D.; Neelands, T.; Storck, T.; Baetscher, M.; 
Jerecic, J.; Maylie, J.; Knaus, H.- G.; Seeburg, P. H.; Adel- 
man, J. 

[14715] Further studies establishing the function and utilities of 
KCNN3 are found in John Hopkins OMIM database record 
ID 602983, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Potassium 
voltage-gated channel, delayed-rectifier, subfamily s, 
member 2 (KCNS2, Accession XP_043106.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
KCNS2 BINDING SITE is a target binding site found in the 



3 X untranslated region of mRN A encoded by KCNS2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of KCNS2 BINDING SITE, designated SEQ ID:7405, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[14716] Another function of GAM94 is therefore inhibition of 

Potassium voltage-gated channel, delayed-rectifier, sub- 
family s, member 2 (KCNS2, Accession XP_043106.1), a 
gene which mediates the voltage- dependent potassium 
ion permeability of excitable membranes. Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KCNS2. 

[14717] The function of KCNS2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM67.1.KIAA0063 (Accession NP_055691.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. KIAA0063 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
KIAA0063, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0063 BINDING SITE, designated 
SEQ ID:4542, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[14718] Another function of GAM94 is therefore inhibition of 

KIAA0063 (Accession NP.055691.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0063. 

t 1471 9] KIAA0152 (Accession NP_055545.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA0152 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0152, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0152 BINDING SITE, designated SEQ ID:9197, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14720] Another function of GAM94 is therefore inhibition of 

KIAA0152 (Accession NP_055545.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
KIAA0152. 

t 14721 ] KIAA0193 (Accession NP.055581.2) is another GAM94 
target gene, herein designated TARGET GENE. KIAA0193 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0193, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0193 BINDING SITE, designated SEQ ID: 18064, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14722] Another function of GAM94 is therefore inhibition of 

KIAA0193 (Accession NP_055581.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0193. 

t 1472 3] KIAA0237 (Accession NP_055562.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA0237 
BINDING SITE1 and KIAA0237 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA0237, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA0237 BINDING SITE1 and 
KIAA0237 BINDING SITE2, designated SEQ ID:20043 and 
SEQ ID: 19421 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14724] Another function of GAM94 is therefore inhibition of 

KIAA0237 (Accession NP.055562.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0237. 

t 1472 5] KIAA0280 (Accession XP.166238.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA0280 
BINDING SITE1 and KIAA0280 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA0280, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA0280 BINDING SITE1 and 
KIAA0280 BINDING SITE2, designated SEQ ID: 18800 and 
SEQ ID: 16465 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 



[14726] Another function of GAM94 is therefore inhibition of 

KIAA0280 (Accession XP_166238.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0280. 

[14727] KIAA0303 (Accession XP.291141.2) is another GAM94 
target gene, herein designated TARGET GENE. KIAA0303 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0303, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0303 BINDING SITE, designated SEQ ID:477, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14728] Another function of GAM94 is therefore inhibition of 

KIAA0303 (Accession XP_291141.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0303. 

[14729] KIAA0375 (Accession XP_048462.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA0375 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA0375, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0375 BINDING SITE, designated SEQ ID:7737, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[14730] Another function of GAM94 is therefore inhibition of 

KIAA0375 (Accession XP_048462.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0375. 

[14731] KIAA0376 (Accession XP.037759.2) is another GAM94 
target gene, herein designated TARGET GENE. KIAA0376 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0376, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0376 BINDING SITE, designated SEQ ID: 19848, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14732] Another function of GAM94 is therefore inhibition of 



KIAA0376 (Accession XP.037759.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0376. 

[14733] KIAA0431 (Accession NP_056066.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA0431 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by KIAA0431, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0431 BINDING SITE, designated SEQ ID:9717, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14734] Another function of GAM94 is therefore inhibition of 

KIAA0431 (Accession NP_056066.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0431. 

t 147 35] KIAA0557 (Accession XP_085507.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA0557 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0557, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0557 BINDING SITE, designated SEQ ID:19825, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[14736] Another function of GAM94 is therefore inhibition of 

KIAA0557 (Accession XP_085507.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0557. 

[ 147 37] KIAA0570 (Accession XP.291018.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA0570 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by KIAA0570, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0570 BINDING SITE, designated SEQ ID: 17900, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14738] Another function of GAM94 is therefore inhibition of 

KIAA0570 (Accession XP_291018.1) . Accordingly, utilities 



of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0570. 

t 147 39] KIAA0592 (Accession XP.170645.2) is another GAM94 
target gene, herein designated TARGET GENE. KIAA0592 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by KIAA0592, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0592 BINDING SITE, designated SEQ ID:3081, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14740] Another function of GAM94 is therefore inhibition of 

KIAA0592 (Accession XP.170645.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0592. 

t 14741 ] KIAA0922 (Accession NP_056011.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA0922 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0922, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0922 BINDING SITE, designated SEQ ID:9702, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[14742] Another function of GAM94 is therefore inhibition of 

KIAA0922 (Accession NP_056011.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0922. 

t 1474 3] KIAA0934 (Accession XP.034536.4) is another GAM94 
target gene, herein designated TARGET GENE. KIAA0934 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0934, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0934 BINDING SITE, designated SEQ ID: 12863, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14744] Another function of GAM94 is therefore inhibition of 

KIAA0934 (Accession XP_034536.4) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
KIAA0934. 

t 1474 5] KIAA1032 (Accession XP_038604.4) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1032 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1032, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1032 BINDING SITE, designated SEQ ID:11779, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14746] Another function of GAM94 is therefore inhibition of 

KIAA1032 (Accession XP_038604.4) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1032. 

t 14747 ] KIAA1076 (Accession XP.037523.6) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1076 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1076, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA1076 BINDING SITE, designated SEQ ID: 19836, to the 
nucleotide sequence of CAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[14748] Another function of GAM94 is therefore inhibition of 

KIAA1076 (Accession XP.037523.6) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1076. 

t 1474 9] KIAA1202 (Accession XP_050478.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1202 
BINDING SITE1 through KIAA1202 BINDING SITE4 are tar- 
get binding sites found in untranslated regions of mRNA 
encoded by KIAA1202, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of KIAA1202 BINDING SITE1 
through KIAA1202 BINDING SITE4, designated SEQ 
ID:10637, SEQ ID:1445, SEQ ID:6664 and SEQ ID:11414 
respectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14750] Another function of GAM94 is therefore inhibition of 

KIAA1202 (Accession XP_050478.1) . Accordingly, utilities 



of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1202. 

[ 147 51] KIAA1210 (Accession XP_172801.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1210 
BINDING SITE1 and KIAA1210 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA1210, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA1210 BINDING SITE1 and 
KIAA1210 BINDING SITE2, designated SEQ ID:2528 and 
SEQ ID: 15805 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14752] Another function of GAM94 is therefore inhibition of 

KIAA1210 (Accession XP_172801.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1210. 

[14753] KIAA1376 (Accession XP.033042.2) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1376 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA1376, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1376 BINDING SITE, designated SEQ ID:15428, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[14754] Another function of GAM94 is therefore inhibition of 

KIAA1376 (Accession XP_033042.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1376. 

[14755] KIAA1399 (Accession XP.046685.4) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1399 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by KIAA1399, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1399 BINDING SITE, designated SEQ ID:9460, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14756] Another function of GAM94 is therefore inhibition of 



KIAA1399 (Accession XP_046685.4) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1399. 

[14757] KIAA1416 (Accession XP.098762.3) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1416 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1416, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1416 BINDING SITE, designated SEQ ID:12761, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14758] Another function of GAM94 is therefore inhibition of 

KIAA1416 (Accession XP_098762.3) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1416. 

t 147 59] KIAA1447 (Accession XP.290770.2) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1447 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1447, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1447 BINDING SITE, designated SEQ ID:754, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[14760] Another function of GAM94 is therefore inhibition of 

KIAA1447 (Accession XP_290770.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1447. 

[ 147 61] KIAA1550 (Accession XP.039393.3) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1550 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by KIAA1550, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1550 BINDING SITE, designated SEQ ID:16791, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14762] Another function of GAM94 is therefore inhibition of 

KIAA1550 (Accession XP_039393.3) . Accordingly, utilities 



of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1550. 

t 147 63] KIAA1684 (Accession XP_290806.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1684 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1684, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1684 BINDING SITE, designated SEQ ID: 14267, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14764] Another function of GAM94 is therefore inhibition of 

KIAA1684 (Accession XP_290806.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1684. 

t 147 65] KIAA1729 (Accession XP.114418.2) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1729 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1729, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1729 BINDING SITE, designated SEQ ID:12326, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[14766] Another function of GAM94 is therefore inhibition of 

KIAA1729 (Accession XP_1 14418.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1729. 

t 14767 ] KIAA1731 (Accession XP.290545.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1731 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1731, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1731 BINDING SITE, designated SEQ ID:6800, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14768] Another function of GAM94 is therefore inhibition of 

KIAA1731 (Accession XP_290545.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
KIAA1731. 

[14769] KIAA1735 (Accession XP_290496.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1735 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1735, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1735 BINDING SITE, designated SEQ ID:12832, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[14770] Another function of GAM94 is therefore inhibition of 

KIAA1735 (Accession XP_290496.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1735. 

t 14771 ] KIAA1827 (Accession XP.290834.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1827 
BINDING SITE1 and KIAA1827 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA1827, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA1827 BINDING SITE1 and 
KIAA1827 BINDING SITE2, designated SEQ ID:6984 and 
SEQ ID: 5677 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14772] Another function of GAM94 is therefore inhibition of 

KIAA1827 (Accession XP_290834.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1827. 

t 1477 3] KIAA1853 (Accession XP.045184.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1853 
BINDING SITE1 and KIAA1853 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA1853, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA1853 BINDING SITE1 and 
KIAA1853 BINDING SITE2, designated SEQ ID:10772 and 
SEQ ID:4894 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 



[14774] Another function of GAM94 is therefore inhibition of 

KIAA1853 (Accession XP_045184.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1853. 

[14775] KIAA1870 (Accession NP_115537.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA1870 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA1870, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1870 BINDING SITE, designated 
SEQ ID: 17798, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14776] Another function of GAM94 is therefore inhibition of 

KIAA1870 (Accession NP_115537.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1870. 

[14777] KIAA2001 (Accession XP_291322.1) is another GAM94 
target gene, herein designated TARGET GENE. KIAA2001 
BINDING SITE1 and KIAA2001 BINDING SITE2 are target 



binding sites found in untranslated regions of mRNA en- 
coded by KIAA2001, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA2001 BINDING SITE1 and 
KIAA2001 BINDING SITE2, designated SEQ ID:3364 and 
SEQ ID: 19659 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14778] Another function of GAM94 is therefore inhibition of 

KIAA2001 (Accession XP.291322.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA2001. 

[14779] KR18 (Accession NP.150630.1) is another GAM94 target 
gene, herein designated TARGET GENE. KR18 BINDING 
SITE1 through KR18 BINDING SITE3 are target binding 
sites found in untranslated regions of mRNA encoded by 
KR18, corresponding to target binding sites such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of KR18 BINDING SITE1 through KR18 BINDING 
SITE3, designated SEQ ID:8750, SEQ ID:16888 and SEQ 



ID: 5 169 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14780] Another function of GAM94 is therefore inhibition of KR18 
(Accession NP_150630.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KR18. 

[14781] LANO (Accession NP_060684.1) is another GAM94 target 
gene, herein designated TARGET GENE. LANO BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by LANO, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LANO BINDING SITE, designated SEQ ID:2628, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14782] Another function of GAM94 is therefore inhibition of 

LANO (Accession NP_060684.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LANO. 

[14783] |_ a gi longevity assurance homolog 2 (s. cerevisiae) 

(LASS2, Accession NP_037516.2) is another GAM94 target 



gene, herein designated TARGET GENE. LASS 2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by LASS2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LASS2 BINDING SITE, designated SEQ ID: 1787, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14784] Another function of GAM94 is therefore inhibition of Lagl 
longevity assurance homolog 2 (s. cerevisiae) (LASS2, Ac- 
cession NP.037516.2) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LASS2. 

[14785] Leptin (obesity homolog, mouse) (LEP, Accession 

NP_000221.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. LEP BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by LEP, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LEP BINDING SITE, designated SEQ 
ID:8384, to the nucleotide sequence of GAM94 RNA, 



herein designated GAM RNA, also designated SEQ ID:332. 

[14786] Another function of GAM94 is therefore inhibition of Lep- 
tin (obesity homolog, mouse) (LEP, Accession 
NP_000221.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LEP. 

[14787] Leucine-rich repeat Igi family, member 4 (LGI4, Accession 
NP.644813.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. LGI4 BINDING SITE is a target bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by LGI4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LGI4 BINDING SITE, designated 
SEQ ID: 18376, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14788] Another function of GAM94 is therefore inhibition of 

Leucine-rich repeat Igi family, member 4 (LGI4, Accession 
NP_644813.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LGI4. 

[14789] Leukemia inhibitory factor (cholinergic differentiation fac- 
tor) (LIF, Accession NP_002300.1) is another GAM94 tar- 



get gene, herein designated TARGET GENE. LIF BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LIF, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LIF BINDING 
SITE, designated SEQ ID:7255, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[14790] Another function of GAM94 is therefore inhibition of 

Leukemia inhibitory factor (cholinergic differentiation fac- 
tor) (LIF, Accession NP.002300.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LIF. 

[14791] Leukocyte immunoglobulin-like receptor, subfamily b 

(with tm and itim domains), member 1 (LILRB1, Accession 
NP_006660.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. LILRB1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by LILRB1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LILRB1 BINDING SITE, designated 



SEQ ID:9402, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14792] Another function of GAM94 is therefore inhibition of 
Leukocyte immunoglobulin-like receptor, subfamily b 
(with tm and itim domains), member 1 (LILRB1, Accession 
NP_006660.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LILRB1. 

[14793] |_j m domains containing 1 (LIMD1, Accession 

NP_055055.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. LIMD1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by LIMD1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LIMD1 BINDING SITE, designated 
SEQ ID:573, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14794] Another function of GAM94 is therefore inhibition of Lim 
domains containing 1 (LIMD1, Accession NP_055055.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with LIMD1. 



t 14795 ] Lipase, member h (LIPH, Accession NP_640341.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. LIPH BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by LIPH, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LIPH BINDING SITE, designated SEQ ID:6330, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14796] Another function of GAM94 is therefore inhibition of Li- 
pase, member h (LIPH, Accession NP_640341.1) . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with LIPH. 

[14797] Lim domain only 7 (LM07, Accession NP_056668.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. LM07 BINDING SITE is a target binding site found in 
the 5 X untranslated region of multiple transcripts of 
mRNA encoded by LM07, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LM07 BINDING SITE, 



designated SEQ ID:2940, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14798] Another function of GAM94 is therefore inhibition of Lim 
domain only 7 (LM07, Accession NP_056668.1) . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with LM07. 

[14799] Lim domain only 7 (LM07, Accession NP_056667.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. LM07 BINDING SITE is a target binding site found in 
the 5^ untranslated region of multiple transcripts of 
mRNA encoded by LM07, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LM07 BINDING SITE, 
designated SEQ ID:2940, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14800] Another function of GAM94 is therefore inhibition of Lim 
domain only 7 (LM07, Accession NP_056667.1) . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with LM07. 

[ 14 801] Lim domain only 7 (LM07, Accession NP_005349.2) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. LM07 BINDING SITE is a target binding site found in 
the 5 X untranslated region of multiple transcripts of 
mRNA encoded by LM07, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LM07 BINDING SITE, 
designated SEQ ID:2940, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[14802] Another function of GAM94 is therefore inhibition of Lim 
domain only 7 (LM07, Accession NP.005349.2) . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with LM07. 

[14803] Leiomodin 3 (fetal) (LMOD3, Accession XP_067529.3) is 
another GAM94 target gene, herein designated TARGET 
GENE. LMOD3 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
LMOD3, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LMOD3 BINDING SITE, designated 
SEQ ID:4830, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[14804] Another function of GAM94 is therefore inhibition of 
Leiomodin 3 (fetal) (LMOD3, Accession XP.067529.3) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with LMOD3. 

[14805] LOC114971 (Accession XP.054936.4) is another GAM94 
target gene, herein designated TARGET GENE. LOC114971 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 14971, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC114971 BINDING SITE, designated SEQ ID:3594, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14806] Another function of GAM94 is therefore inhibition of 

LOC114971 (Accession XP_054936.4) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC114971. 

[14807] LOC116071 (Accession NP.612465.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC116071 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOCI 16071, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC116071 BINDING SITE, designated SEQ ID:6765, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14808] Another function of GAM94 is therefore inhibition of 

LOC116071 (Accession NP.612465.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC116071. 

[14809] LOC123264 (Accession XP_058693.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC123264 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC123264, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC123264 BINDING SITE, designated SEQ ID:9559, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14810] Another function of GAM94 is therefore inhibition of 

LOC123264 (Accession XP_058693.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC123264. 

[14811] LOC123397 (Accession XP.063630.4) is another GAM94 
target gene, herein designated TARGET GENE. LOC123397 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC123397, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC123397 BINDING SITE, designated SEQ ID:8234, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14812] Another function of GAM94 is therefore inhibition of 

LOC123397 (Accession XP_063630.4) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC123397. 



[14813] LOC123876 (Accession XP.058743.4) is another GAM94 
target gene, herein designated TARGET GENE. LOC123876 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC123876, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC123876 BINDING SITE, designated SEQ ID:15004, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14814] Another function of GAM94 is therefore inhibition of 

LOC123876 (Accession XP.058743.4) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC123876. 

[14815] LOC126782 (Accession XP_059080.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC126782 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC126782, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC126782 BINDING SITE, designated SEQ ID:8295, to 



the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14816] Another function of GAM94 is therefore inhibition of 

LOC126782 (Accession XP_059080.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC126782. 

[14817] LOC131963 (Accession XP_067689.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC131963 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC131963, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC131963 BINDING SITE, designated SEQ ID:13672, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14818] Another function of GAM94 is therefore inhibition of 

LOC131963 (Accession XP_067689.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC131963. 

[14819] LOC135293 (Accession XP_072402.4) is another GAM94 



target gene, herein designated TARGET GENE. LOC135293 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC135293, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC135293 BINDING SITE, designated SEQ ID:6631, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14820] Another function of GAM94 is therefore inhibition of 

LOC135293 (Accession XP_072402.4) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC135293. 

[14821] LOC135818 (Accession XP.059804.4) is another GAM94 
target gene, herein designated TARGET GENE. LOC135818 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC135818, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC135818 BINDING SITE, designated SEQ ID:7298, to 
the nucleotide sequence of GAM94 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:332. 
[14822] Another function of GAM94 is therefore inhibition of 

LOC135818 (Accession XP.059804.4) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC135818. 

[14823] LOC136345 (Accession XP.072455.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC136345 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC136345, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC136345 BINDING SITE, designated SEQ ID:6912, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14824] Another function of GAM94 is therefore inhibition of 

LOC136345 (Accession XP_072455.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC136345. 

[14825] LOC143146 (Accession XP_011844.4) is another GAM94 
target gene, herein designated TARGET GENE. LOC143146 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC143146, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143146 BINDING SITE, designated SEQ ID: 12827, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14826] Another function of GAM94 is therefore inhibition of 

LOC143146 (Accession XP_011844.4) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC143146. 

[14827] LOC143310 (Accession XP.084485.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC143310 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC143310, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143310 BINDING SITE, designated SEQ ID:16252, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 



[14828] Another function of GAM94 is therefore inhibition of 

LOC143310 (Accession XP_084485.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC143310. 

[14829] LOC143381 (Accession XP_084501.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC143381 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC143381, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143381 BINDING SITE, designated SEQ ID:11353, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14830] Another function of GAM94 is therefore inhibition of 

LOC143381 (Accession XP_084501.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC143381. 

[14831] LOC144147 (Accession XP_049879.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC144147 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC144147, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144147 BINDING SITE, designated SEQ ID: 16427, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14832] Another function of GAM94 is therefore inhibition of 

LOC144147 (Accession XP_049879.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144147. 

[14833] LOC144698 (Accession XP.084939.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC144698 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC144698, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144698 BINDING SITE, designated SEQ ID:11632, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14834] Another function of GAM94 is therefore inhibition of 



LOC144698 (Accession XP_084939.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144698. 

[14835] LOC144776 (Accession XP_084964.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC144776 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC144776, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144776 BINDING SITE, designated SEQ ID:15562, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14836] Another function of GAM94 is therefore inhibition of 

LOC144776 (Accession XP_084964.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144776. 

[14837] LOC145844 (Accession XP_085255.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC145844 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145844, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145844 BINDING SITE, designated SEQ ID: 10944, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14838] Another function of GAM94 is therefore inhibition of 

LOC145844 (Accession XP_085255.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145844. 

[14839] LOC146488 (Accession XP.047748.5) is another GAM94 
target gene, herein designated TARGET GENE. LOC146488 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC146488, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146488 BINDING SITE, designated SEQ ID:4919, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14840] Another function of GAM94 is therefore inhibition of 

LOC146488 (Accession XP_047748.5) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146488. 

[14841] LOC146520 (Accession XP_085492.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC146520 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC146520, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146520 BINDING SITE, designated SEQ ID:19003, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14842] Another function of GAM94 is therefore inhibition of 

LOC146520 (Accession XP_085492.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146520. 

[14843] LOC146713 (Accession XP.097071.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC146713 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146713, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146713 BINDING SITE, designated SEQ ID:5569, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14844] Another function of GAM94 is therefore inhibition of 

LOC146713 (Accession XP.097071.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146713. 

[14845] LOC146894 (Accession NP_660316.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC146894 
BINDING SITE1 and LOC146894 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC146894, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC146894 BINDING SITE1 
and LOC146894 BINDING SITE2, designated SEQ ID:17315 
and SEQ ID: 1807 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[14846] Another function of GAM94 is therefore inhibition of 



LOC146894 (Accession NP_660316.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146894. 

[14847] LOC146953 (Accession XP.085659.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC146953 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC146953, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146953 BINDING SITE, designated SEQ ID:8227, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14848] Another function of GAM94 is therefore inhibition of 

LOC146953 (Accession XP_085659.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146953. 

[14849] LOC147658 (Accession XP_085827.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC147658 
BINDING SITE1 and LOC147658 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 



coded by LOC147658, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC147658 BINDING SITE1 
and LOC147658 BINDING SITE2, designated SEQ ID:5048 
and SEQ ID:3916 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 
[14850] Another function of GAM94 is therefore inhibition of 

LOC147658 (Accession XP_085827.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147658. 

[14851] LOC148166 (Accession XP_086077.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC148166 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148166, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148166 BINDING SITE, designated SEQ ID:5237, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 



[14852] Another function of GAM94 is therefore inhibition of 

LOC148166 (Accession XP_086077.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148166. 

[14853] LOC148756 (Accession XP_097516.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC148756 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148756, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148756 BINDING SITE, designated SEQ ID:16045, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14854] Another function of GAM94 is therefore inhibition of 

LOC148756 (Accession XP_097516.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148756. 

[14855] LOC149271 (Accession XP_086475.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC149271 
BINDING SITE1 and LOC149271 BINDING SITE2 are target 



binding sites found in untranslated regions of mRNA en- 
coded by LOC149271, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC149271 BINDING SITE1 
and LOC149271 BINDING SITE2, designated SEQ ID:3067 
and SEQ ID:8920 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 
[14856] Another function of GAM94 is therefore inhibition of 

LOC149271 (Accession XP_086475.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149271. 

[14857] LOC149606 (Accession XP_086600.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC149606 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC149606, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149606 BINDING SITE, designated SEQ ID:3591, to 
the nucleotide sequence of GAM94 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:332. 
[14858] Another function of GAM94 is therefore inhibition of 

LOC149606 (Accession XP_086600.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149606. 

[14859] LOC150862 (Accession XP_087029.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC150862 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC150862, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150862 BINDING SITE, designated SEQ ID:11883, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14860] Another function of GAM94 is therefore inhibition of 

LOC150862 (Accession XP_087029.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150862. 

[14861] LOC151623 (Accession XP_098096.5) is another GAM94 
target gene, herein designated TARGET GENE. LOC151623 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC151623, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151623 BINDING SITE, designated SEQ ID:11767, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14862] Another function of GAM94 is therefore inhibition of 

LOC151623 (Accession XP.098096.5) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151623. 

[14863] LOC151871 (Accession NP_620170.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC151871 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC151871, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151871 BINDING SITE, designated SEQ ID:1818, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 



[14864] Another function of GAM94 is therefore inhibition of 

LOC151871 (Accession NP_620170.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151871. 

[14865] LOC152922 (Accession XP.094100.4) is another GAM94 
target gene, herein designated TARGET GENE. LOC152922 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC152922, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152922 BINDING SITE, designated SEQ ID:6972, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14866] Another function of GAM94 is therefore inhibition of 

LOC152922 (Accession XP_094100.4) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152922. 

[14867] LOC152924 (Accession XP_087560.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC152924 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC152924, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152924 BINDING SITE, designated SEQ ID:17739, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14868] Another function of GAM94 is therefore inhibition of 

LOC152924 (Accession XP_087560.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152924. 

[14869] LOC155081 (Accession XP_088145.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC155081 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC155081, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155081 BINDING SITE, designated SEQ ID:1346, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14870] Another function of GAM94 is therefore inhibition of 



LOC155081 (Accession XP.088145.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC155081. 

[14871] LOC157273 (Accession XP.098743.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC157273 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC157273, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157273 BINDING SITE, designated SEQ ID:12456, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14872] Another function of GAM94 is therefore inhibition of 

LOC157273 (Accession XP_098743.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157273. 

[14873] LOC157376 (Accession XP_088301.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC157376 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC157376, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157376 BINDING SITE, designated SEQ ID:16253, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14874] Another function of GAM94 is therefore inhibition of 

LOC157376 (Accession XP_088301.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157376. 

[14875] LOC157858 (Accession XP.098833.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC157858 
BINDING SITE1 and LOC157858 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC157858, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC157858 BINDING SITE1 
and LOC157858 BINDING SITE2, designated SEQ ID: 19502 
and SEQ ID:3986 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 



[14876] Another function of GAM94 is therefore inhibition of 

LOC157858 (Accession XP.098833.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157858. 

[14877] LOC158130 (Accession XP_044880.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC158130 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC158130, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158130 BINDING SITE, designated SEQ ID:12067, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14878] Another function of GAM94 is therefore inhibition of 

LOC158130 (Accession XP_044880.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158130. 

[14879] LOC158435 (Accession NP_612506.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC158435 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC158435, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158435 BINDING SITE, designated SEQ ID:14942, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14880] Another function of GAM94 is therefore inhibition of 

LOC158435 (Accession NP_612506.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158435. 

[14881] LOC159036 (Accession XP_099018.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC159036 
BINDING SITE1 and LOC159036 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC159036, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC159036 BINDING SITE1 
and LOC159036 BINDING SITE2, designated SEQ ID:5842 
and SEQ ID: 12457 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 



designated SEQ ID:332. 
[14882] Another function of GAM94 is therefore inhibition of 

LOC159036 (Accession XP_099018.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC159036. 

[14883] LOC159184 (Accession XP.010658.4) is another GAM94 
target gene, herein designated TARGET GENE. LOC159184 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC159184, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC159184 BINDING SITE, designated SEQ ID:11617, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14884] Another function of GAM94 is therefore inhibition of 

LOC159184 (Accession XP.010658.4) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC159184. 

[14885] LOC162952 (Accession XP.091891.4) is another GAM94 
target gene, herein designated TARGET GENE. LOC162952 



BINDING SITE1 and LOC162952 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC162952, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC162952 BINDING SITE1 
and LOC162952 BINDING SITE2, designated SEQ ID:9818 
and SEQ ID:4321 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 
[14886] Another function of GAM94 is therefore inhibition of 

LOC162952 (Accession XP.091891.4) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC162952. 

[14887] LOC169924 (Accession XP.092983.4) is another GAM94 
target gene, herein designated TARGET GENE. LOC169924 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC169924, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169924 BINDING SITE, designated SEQ ID:18410, to 



the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14888] Another function of GAM94 is therefore inhibition of 

LOC169924 (Accession XP.092983.4) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC169924. 

[14889] LOC197317 (Accession XP_117014.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC197317 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC197317, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197317 BINDING SITE, designated SEQ ID:12560, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14890] Another function of GAM94 is therefore inhibition of 

LOC197317 (Accession XP_117014.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC197317. 

[14891] LOC197342 (Accession XP_113869.1) is another GAM94 



target gene, herein designated TARGET GENE. LOC197342 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC197342, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197342 BINDING SITE, designated SEQ ID:15635, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14892] Another function of GAM94 is therefore inhibition of 

LOC197342 (Accession XP_113869.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC197342. 

[14893] LOC200420 (Accession NP_660343.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC200420 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200420, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200420 BINDING SITE, designated SEQ ID: 14717, to 
the nucleotide sequence of GAM94 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:332. 
[14894] Another function of GAM94 is therefore inhibition of 

LOC200420 (Accession NP_660343.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200420. 

[14895] LOC201158 (Accession NP_660344.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC201158 
BINDING SITE1 and LOC201158 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC201158, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC201158 BINDING SITE1 
and LOC201158 BINDING SITE2, designated SEQ ID:886 
and SEQ ID:2274 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[14896] Another function of GAM94 is therefore inhibition of 

LOC201158 (Accession NP_660344.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201158. 



[14897] LOC201164 (Accession NP_849158.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC201164 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC201164, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC201164 BINDING SITE, desig- 
nated SEQ ID: 1481, to the nucleotide sequence of GAM94 
RNA, herein designated GAM RNA, also designated SEQ 
ID:332. 

[14898] Another function of GAM94 is therefore inhibition of 

LOC201164 (Accession NP.849158.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201164. 

[14899] LOC201164 (Accession XP_290750.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC201164 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC201164, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of LOC201164 BINDING SITE, desig- 
nated SEQ ID: 1481, to the nucleotide sequence of GAM94 
RNA, herein designated GAM RNA, also designated SEQ 
ID:332. 

[14900] Another function of GAM94 is therefore inhibition of 

LOC201164 (Accession XP_290750.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201164. 

[14901] LOC201617 (Accession XP_117315.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC201617 
BINDING SITE1 and LOC201617 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC201617, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC201617 BINDING SITE1 
and LOC201617 BINDING SITE2, designated SEQ ID: 12689 
and SEQ ID:5425 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[14902] Another function of GAM94 is therefore inhibition of 

LOC201617 (Accession XP_117315.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201617. 

[14903] LOC203413 (Accession XP_117548.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC203413 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC203413, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC203413 BINDING SITE, designated SEQ ID:16230, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14904] Another function of GAM94 is therefore inhibition of 

LOC203413 (Accession XP_117548.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC203413. 

[14905] LOC203859 (Accession XP_115009.3) is another GAM94 
target gene, herein designated TARGET GENE. LOC203859 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC203859, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC203859 BINDING SITE, designated SEQ ID:7325, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14906] Another function of GAM94 is therefore inhibition of 

LOC203859 (Accession XP_115009.3) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC203859. 

[14907] LOC220070 (Accession NP_660351.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC220070 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC220070, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220070 BINDING SITE, designated SEQ ID: 19843, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14908] Another function of GAM94 is therefore inhibition of 

LOC220070 (Accession NP_660351.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC220070. 

[14909] LOC220763 (Accession XP_055551.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC220763 
BINDING SITE1 and LOC220763 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC220763, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC220763 BINDING SITE1 
and LOC220763 BINDING SITE2, designated SEQ ID:18116 
and SEQ ID: 14370 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14910] Another function of GAM94 is therefore inhibition of 

LOC220763 (Accession XP_055551.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC220763. 

[14911] LOC221218 (Accession XP_166281.3) is another GAM94 
target gene, herein designated TARGET GENE. LOC221218 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221218, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221218 BINDING SITE, designated SEQ ID:19455, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14912] Another function of GAM94 is therefore inhibition of 

LOC221218 (Accession XP.166281.3) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221218. 

[14913] LOC221576 (Accession XP.168088.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC221576 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC221576, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221576 BINDING SITE, designated SEQ ID:11589, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14914] Another function of GAM94 is therefore inhibition of 

LOC221576 (Accession XP_168088.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221576. 

[14915] LOC221711 (Accession XP_166411.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC221711 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC221711, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221711 BINDING SITE, designated SEQ ID:9150, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14916] Another function of GAM94 is therefore inhibition of 

LOC221711 (Accession XP_166411.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221711. 

[14917] LOC221922 (Accession XP.166555.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC221922 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221922, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221922 BINDING SITE, designated SEQ ID:7052, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14918] Another function of GAM94 is therefore inhibition of 

LOC221922 (Accession XP.166555.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221922. 

[14919] LOC221931 (Accession XP_168348.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC221931 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC221931, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221931 BINDING SITE, designated SEQ ID:4736, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14920] Another function of GAM94 is therefore inhibition of 

LOC221931 (Accession XP_168348.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC221931. 

[14921] LOC221981 (Accession XP.168344.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC221981 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221981, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221981 BINDING SITE, designated SEQ ID:9228, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14922] Another function of GAM94 is therefore inhibition of 

LOC221981 (Accession XP_168344.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221981. 

[14923] LOC222699 (Accession XP_291197.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC222699 
BINDING SITE1 and LOC222699 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC222699, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC222699 BINDING SITE1 
and LOC222699 BINDING SITE2, designated SEQ ID: 16962 
and SEQ ID:8126 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 
[14924] Another function of GAM94 is therefore inhibition of 

LOC222699 (Accession XP_291197.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222699. 

[14925] LOC253148 (Accession XP.173032.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC253148 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC253148, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253148 BINDING SITE, designated SEQ ID:6000, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14926] Another function of GAM94 is therefore inhibition of 

LOC253148 (Accession XP_173032.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC253148. 

[14927] LOC253805 (Accession XP_172854.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC253805 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC253805, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253805 BINDING SITE, designated SEQ ID:10542, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14928] Another function of GAM94 is therefore inhibition of 

LOC253805 (Accession XP_172854.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC253805. 

[14929] LOC253839 (Accession XP_170875.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC253839 
BINDING SITE1 and LOC253839 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC253839, corresponding to target binding 



sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC253839 BINDING SITE1 
and LOC253839 BINDING SITE2, designated SEQ ID:4687 
and SEQ ID: 17089 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 
[14930] Another function of GAM94 is therefore inhibition of 

LOC253839 (Accession XP.170875.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC253839. 

[14931] LOC253982 (Accession XP.170804.3) is another GAM94 
target gene, herein designated TARGET GENE. LOC253982 
BINDING SITE1 and LOC253982 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC253982, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC253982 BINDING SITE1 
and LOC253982 BINDING SITE2, designated SEQ ID: 17182 
and SEQ ID:2355 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 



nated SEQID:332. 
[14932] Another function of GAM94 is therefore inhibition of 

LOC253982 (Accession XP.170804.3) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC253982. 

[14933] LOC253992 (Accession XP.172953.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC253992 
BINDING SITE1 and LOC253992 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC253992, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC253992 BINDING SITE1 
and LOC253992 BINDING SITE2, designated SEQ ID: 12822 
and SEQ ID: 19414 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[14934] Another function of GAM94 is therefore inhibition of 

LOC253992 (Accession XP_172953.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC253992. 



[14935] LOC255849 (Accession XP_172855.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC255849 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC255849, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255849 BINDING SITE, designated SEQ ID:7005, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14936] Another function of GAM94 is therefore inhibition of 

LOC255849 (Accession XP.172855.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255849. 

[14937] LOC256614 (Accession XP.172864.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC256614 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC256614, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256614 BINDING SITE, designated SEQ ID:1367, to 



the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14938] Another function of GAM94 is therefore inhibition of 

LOC256614 (Accession XP_172864.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC256614. 

[14939] LOC257358 (Accession XP.173138.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC257358 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC257358, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257358 BINDING SITE, designated SEQ ID:2994, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14940] Another function of GAM94 is therefore inhibition of 

LOC257358 (Accession XP.173138.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC257358. 

[14941] LOC282888 (Accession XP_212605.1) is another GAM94 



target gene, herein designated TARGET GENE. LOC282888 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC282888, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282888 BINDING SITE, designated SEQ ID:11589, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14942] Another function of GAM94 is therefore inhibition of 

LOC282888 (Accession XP_212605.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282888. 

[14943] LOC282926 (Accession XP_212646.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC282926 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC282926, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282926 BINDING SITE, designated SEQ ID:11589, to 
the nucleotide sequence of GAM94 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:332. 
[14944] Another function of GAM94 is therefore inhibition of 

LOC282926 (Accession XP.212646.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282926. 

[14945] LOC282986 (Accession XP_208469.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC282986 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC282986, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282986 BINDING SITE, designated SEQ ID: 15064, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14946] Another function of GAM94 is therefore inhibition of 

LOC282986 (Accession XP_208469.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282986. 

[14947] LOC283010 (Accession XP_210848.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283010 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283010, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283010 BINDING SITE, designated SEQ ID:1988, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14948] Another function of GAM94 is therefore inhibition of 

LOC283010 (Accession XP_210848.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283010. 

[14949] LOC283032 (Accession XP_208489.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283032 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC283032, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283032 BINDING SITE, designated SEQ ID:10557, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 



[14950] Another function of GAM94 is therefore inhibition of 

LOC283032 (Accession XP_208489.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283032. 

[14951] LOC283047 (Accession XP_210870.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283047 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC283047, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283047 BINDING SITE, designated SEQ ID:3684, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14952] Another function of GAM94 is therefore inhibition of 

LOC283047 (Accession XP_210870.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283047. 

[14953] LOC283053 (Accession XP_210869.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283053 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC283053, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283053 BINDING SITE, designated SEQ ID: 1988, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14954] Another function of GAM94 is therefore inhibition of 

LOC283053 (Accession XP_210869.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283053. 

[14955] LOC283129 (Accession XP.208524.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283129 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC283129, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283129 BINDING SITE, designated SEQ ID:16555, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14956] Another function of GAM94 is therefore inhibition of 



LOC283129 (Accession XP_208524.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283129. 

[14957] LOC283167 (Accession XP_210921.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283167 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC283167, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283167 BINDING SITE, designated SEQ ID:9978, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14958] Another function of GAM94 is therefore inhibition of 

LOC283167 (Accession XP_210921.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283167. 

[14959] LOC283194 (Accession XP.210932.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC283194 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283194, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283194 BINDING SITE, designated SEQ ID:15353, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14960] Another function of GAM94 is therefore inhibition of 

LOC283194 (Accession XP.210932.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283194. 

[14961] LOC283314 (Accession XP.210969.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283314 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC283314, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283314 BINDING SITE, designated SEQ ID:13566, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14962] Another function of GAM94 is therefore inhibition of 

LOC283314 (Accession XP_210969.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283314. 

[14963] LOC283315 (Accession XP_210974.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283315 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC283315, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283315 BINDING SITE, designated SEQ ID:19603, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14964] Another function of GAM94 is therefore inhibition of 

LOC283315 (Accession XP_210974.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283315. 

[14965] LOC283329 (Accession XP_210978.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283329 
BINDING SITE1 and LOC283329 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC283329, corresponding to target binding 



sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC283329 BINDING SITE1 
and LOC283329 BINDING SITE2, designated SEQ ID:3885 
and SEQ ID:2261 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 
[14966] Another function of GAM94 is therefore inhibition of 

LOC283329 (Accession XP_210978.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283329. 

[14967] LOC283381 (Accession XP_211006.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283381 
BINDING SITE1 and LOC283381 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC283381, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC283381 BINDING SITE1 
and LOC283381 BINDING SITE2, designated SEQ ID: 18381 
and SEQ ID: 10870 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 



designated SEQ ID:332. 
[14968] Another function of GAM94 is therefore inhibition of 

LOC283381 (Accession XP_211006.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283381. 

[14969] LOC283423 (Accession XP_211031.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283423 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283423, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283423 BINDING SITE, designated SEQ ID:11385, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14970] Another function of GAM94 is therefore inhibition of 

LOC283423 (Accession XP_211031.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283423. 

[14971] LOC283439 (Accession XP_211039.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283439 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283439, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283439 BINDING SITE, designated SEQ ID:15116, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14972] Another function of GAM94 is therefore inhibition of 

LOC283439 (Accession XP_211039.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283439. 

[14973] LOC283558 (Accession XP_208101.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283558 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC283558, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283558 BINDING SITE, designated SEQ ID:12690, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 



[14974] Another function of GAM94 is therefore inhibition of 

LOC283558 (Accession XP_208101.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283558. 

[14975] LOC283639 (Accession XP_211135.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283639 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC283639, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283639 BINDING SITE, designated SEQ ID:2425, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14976] Another function of GAM94 is therefore inhibition of 

LOC283639 (Accession XP_211135.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283639. 

[14977] LOC283667 (Accession XP_2 11 149.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283667 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC283667, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283667 BINDING SITE, designated SEQ ID: 18438, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14978] Another function of GAM94 is therefore inhibition of 

LOC283667 (Accession XP_211149.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283667. 

[14979] LOC283717 (Accession XP_208798.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC283717 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC283717, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283717 BINDING SITE, designated SEQ ID:6827, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14980] Another function of GAM94 is therefore inhibition of 



LOC283717 (Accession XP.208798.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283717. 

[14981] LOC283738 (Accession XP_211186.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283738 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC283738, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283738 BINDING SITE, designated SEQ ID:15870, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14982] Another function of GAM94 is therefore inhibition of 

LOC283738 (Accession XP_211186.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283738. 

[14983] LOC283743 (Accession XP_208815.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283743 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283743, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283743 BINDING SITE, designated SEQ ID: 14856, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14984] Another function of GAM94 is therefore inhibition of 

LOC283743 (Accession XP_208815.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283743. 

[14985] LOC283767 (Accession XP.208835.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283767 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC283767, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283767 BINDING SITE, designated SEQ ID:8147, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14986] Another function of GAM94 is therefore inhibition of 

LOC283767 (Accession XP_208835.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283767. 

[14987] LOC283834 (Accession XP_211225.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283834 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC283834, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283834 BINDING SITE, designated SEQ ID:632, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14988] Another function of GAM94 is therefore inhibition of 

LOC283834 (Accession XP_211225.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283834. 

[14989] LOC283894 (Accession XP_211250.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283894 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283894, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283894 BINDING SITE, designated SEQ ID:6537, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14990] Another function of GAM94 is therefore inhibition of 

LOC283894 (Accession XP_211250.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283894. 

[14991] LOC283909 (Accession XP_211256.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283909 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC283909, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283909 BINDING SITE, designated SEQ ID: 19947, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14992] Another function of GAM94 is therefore inhibition of 

LOC283909 (Accession XP_211256.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC283909. 

[14993] LOC283963 (Accession XP.211275.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC283963 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283963, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283963 BINDING SITE, designated SEQ ID:9286, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14994] Another function of GAM94 is therefore inhibition of 

LOC283963 (Accession XP.211275.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283963. 

[14995] LOC283993 (Accession XP_211293.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC283993 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283993, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC283993 BINDING SITE, designated SEQ ID:11731, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[14996] Another function of GAM94 is therefore inhibition of 

LOC283993 (Accession XP_211293.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283993. 

[14997] LOC284036 (Accession XP_2 11306.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284036 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284036, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284036 BINDING SITE, designated SEQ ID: 16812, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[14998] Another function of GAM94 is therefore inhibition of 

LOC284036 (Accession XP_211306.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC284036. 

[14999] LOC284093 (Accession XP_2 1133 1.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284093 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284093, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284093 BINDING SITE, designated SEQ ID: 13458, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15000] Another function of GAM94 is therefore inhibition of 

LOC284093 (Accession XP_211331.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284093. 

[15001] LOC284106 (Accession XP_209004.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284106 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284106, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC284106 BINDING SITE, designated SEQ ID:3622, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15002] Another function of GAM94 is therefore inhibition of 

LOC284106 (Accession XP_209004.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284106. 

[15003] LOC284109 (Accession XP_211330.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC284109 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284109, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284109 BINDING SITE, designated SEQ ID: 12668, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15004] Another function of GAM94 is therefore inhibition of 

LOC284109 (Accession XP_211330.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284109. 



[15005] LOC284158 (Accession XP_209041.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284158 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284158, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284158 BINDING SITE, designated SEQ ID: 14340, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15006] Another function of GAM94 is therefore inhibition of 

LOC284158 (Accession XP_209041.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284158. 

[15007] LOC284166 (Accession XP_209050.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284166 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284166, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284166 BINDING SITE, designated SEQ ID:574, to 



the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15008] Another function of GAM94 is therefore inhibition of 

LOC284166 (Accession XP_209050.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284166. 

[15009] LOC284171 (Accession XP_209051.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284171 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284171, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284171 BINDING SITE, designated SEQ ID:4956, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15010] Another function of GAM94 is therefore inhibition of 

LOC284171 (Accession XP_209051.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284171. 

[15011] LOC284185 (Accession XP_209062.2) is another GAM94 



target gene, herein designated TARGET GENE. LOC284185 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284185, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284185 BINDING SITE, designated SEQ ID:11838, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15012] Another function of GAM94 is therefore inhibition of 

LOC284185 (Accession XP_209062.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284185. 

[15013] LOC284200 (Accession XP_209065.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284200 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284200, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284200 BINDING SITE, designated SEQ ID: 14624, to 
the nucleotide sequence of GAM94 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:332. 
[15014] Another function of GAM94 is therefore inhibition of 

LOC284200 (Accession XP_209065.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284200. 

[15015] LOC284277 (Accession XP_209102.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284277 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2842 77, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284277 BINDING SITE, designated SEQ ID:11892, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15016] Another function of GAM94 is therefore inhibition of 

LOC284277 (Accession XP_209102.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284277. 

[15017] LOC284281 (Accession XP_211415.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284281 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284281, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284281 BINDING SITE, designated SEQ ID: 12346, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15018] Another function of GAM94 is therefore inhibition of 

LOC284281 (Accession XP_211415.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284281. 

[15019] LOC284313 (Accession XP_209116.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284313 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC284313, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284313 BINDING SITE, designated SEQ ID:911, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 



[15020] Another function of GAM94 is therefore inhibition of 

LOC284313 (Accession XP_209116.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284313. 

[15021] LOC284361 (Accession NP.778233.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC284361 
BINDING SITE1 and LOC284361 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC284361, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC284361 BINDING SITE1 
and LOC284361 BINDING SITE2, designated SEQ ID:2133 
and SEQ ID:7597 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[15022] Another function of GAM94 is therefore inhibition of 

LOC284361 (Accession NP.778233.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284361. 

[15023] LOC284514 (Accession XP_209244.1) is another GAM94 



target gene, herein designated TARGET GENE. LOC284514 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284514, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284514 BINDING SITE, designated SEQ ID:7648, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15024] Another function of GAM94 is therefore inhibition of 

LOC284514 (Accession XP_209244.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284514. 

[15025] LOC284526 (Accession XP_211508.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284526 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284526, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284526 BINDING SITE, designated SEQ ID:4914, to 
the nucleotide sequence of GAM94 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:332. 
[15026] Another function of GAM94 is therefore inhibition of 

LOC284526 (Accession XP_211508.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284526. 

[15027] LOC284584 (Accession XP.211528.3) is another GAM94 
target gene, herein designated TARGET GENE. LOC284584 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284584, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284584 BINDING SITE, designated SEQ ID:13941, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15028] Another function of GAM94 is therefore inhibition of 

LOC284584 (Accession XP_211528.3) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284584. 

[15029] LOC284612 (Accession XP_211551.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284612 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284612, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284612 BINDING SITE, designated SEQ ID:9049, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15030] Another function of GAM94 is therefore inhibition of 

LOC284612 (Accession XP_211551.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284612. 

[15031] LOC284621 (Accession XP.208227.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284621 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284621, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284621 BINDING SITE, designated SEQ ID:8361, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 



[15032] Another function of GAM94 is therefore inhibition of 

LOC284621 (Accession XP_208227.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284621. 

[15033] LOC284647 (Accession XP_211569.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284647 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284647, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284647 BINDING SITE, designated SEQ ID:7303, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15034] Another function of GAM94 is therefore inhibition of 

LOC284647 (Accession XP_211569.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284647. 

[15035] LOC284665 (Accession XP_211581.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284665 
BINDING SITE1 and LOC284665 BINDING SITE2 are target 



binding sites found in untranslated regions of mRNA en- 
coded by LOC284665, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC284665 BINDING SITE1 
and LOC284665 BINDING SITE2, designated SEQ ID:2955 
and SEQ ID: 10092 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 
[15036] Another function of GAM94 is therefore inhibition of 

LOC284665 (Accession XP_211581.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284665. 

[15037] LOC284669 (Accession XP_211584.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284669 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284669, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284669 BINDING SITE, designated SEQ ID: 16579, to 
the nucleotide sequence of GAM94 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:332. 
[15038] Another function of GAM94 is therefore inhibition of 

LOC284669 (Accession XP_211584.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284669. 

[15039] LOC284671 (Accession XP.209313.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC284671 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284671, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284671 BINDING SITE, designated SEQ ID:11553, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15040] Another function of GAM94 is therefore inhibition of 

LOC284671 (Accession XP.209313.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284671. 

[15041] LOC284751 (Accession XP_211622.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284751 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284751, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284751 BINDING SITE, designated SEQ ID:2392, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15042] Another function of GAM94 is therefore inhibition of 

LOC284751 (Accession XP_211622.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284751. 

[15043] LOC284810 (Accession XP.209368.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284810 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284810, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284810 BINDING SITE, designated SEQ ID:8984, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 



[15044] Another function of GAM94 is therefore inhibition of 

LOC284810 (Accession XP_209368.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284810. 

[15045] LOC284851 (Accession XP_2 11667.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284851 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284851, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284851 BINDING SITE, designated SEQ ID:15871, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15046] Another function of GAM94 is therefore inhibition of 

LOC284851 (Accession XP_211667.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284851. 

[15047] LOC284906 (Accession XP_209402.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284906 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC284906, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284906 BINDING SITE, designated SEQ ID: 19372, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15048] Another function of GAM94 is therefore inhibition of 

LOC284906 (Accession XP_209402.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284906. 

[15049] LOC284907 (Accession XP_209397.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284907 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284907, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284907 BINDING SITE, designated SEQ ID: 15731, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15050] Another function of GAM94 is therefore inhibition of 



LOC284907 (Accession XP_209397.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284907. 

[15051] LOC284911 (Accession XP_211684.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284911 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284911, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284911 BINDING SITE, designated SEQ ID:11375, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15052] Another function of GAM94 is therefore inhibition of 

LOC284911 (Accession XP_211684.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284911. 

[15053] LOC284925 (Accession XP_209414.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284925 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284925, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284925 BINDING SITE, designated SEQ ID:14715, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15054] Another function of GAM94 is therefore inhibition of 

LOC284925 (Accession XP_209414.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284925. 

[15055] LOC284939 (Accession XP_211700.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC284939 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC284939, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284939 BINDING SITE, designated SEQ ID:3044, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15056] Another function of GAM94 is therefore inhibition of 

LOC284939 (Accession XP_211700.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284939. 

[15057] LOC285043 (Accession XP_211742.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285043 
BINDING SITE1 and LOC285043 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC285043, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC285043 BINDING SITE1 
and LOC285043 BINDING SITE2, designated SEQ ID: 1295 
and SEQ ID: 1869 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[15058] Another function of GAM94 is therefore inhibition of 

LOC285043 (Accession XP_211742.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285043. 

[15059] LOC285123 (Accession XP_211773.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285123 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC285123, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285123 BINDING SITE, designated SEQ ID:13262, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15060] Another function of GAM94 is therefore inhibition of 

LOC285123 (Accession XP.211773.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285123. 

[15061] LOC285226 (Accession XP_209522.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285226 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC285226, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285226 BINDING SITE, designated SEQ ID:4047, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15062] Another function of GAM94 is therefore inhibition of 



LOC285226 (Accession XP_209522.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285226. 

[15063] LOC285256 (Accession XP_211818.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285256 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285256, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285256 BINDING SITE, designated SEQ ID:19463, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15064] Another function of GAM94 is therefore inhibition of 

LOC285256 (Accession XP_211818.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285256. 

[15065] LOC285283 (Accession XP_208017.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285283 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285283, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285283 BINDING SITE, designated SEQ ID:13463, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15066] Another function of GAM94 is therefore inhibition of 

LOC285283 (Accession XP_208017.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285283. 

[15067] LOC285329 (Accession XP.209569.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285329 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC285329, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285329 BINDING SITE, designated SEQ ID:3250, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15068] Another function of GAM94 is therefore inhibition of 

LOC285329 (Accession XP_209569.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285329. 

[15069] LOC285359 (Accession XP_211858.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285359 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285359, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285359 BINDING SITE, designated SEQ ID:18819, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15070] Another function of GAM94 is therefore inhibition of 

LOC285359 (Accession XP_211858.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285359. 

[15071] LOC285376 (Accession XP_211864.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285376 
BINDING SITE1 and LOC285376 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC285376, corresponding to target binding 



sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC285376 BINDING SITE1 
and LOC285376 BINDING SITE2, designated SEQ ID:4042 
and SEQ ID: 10455 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 
[15072] Another function of GAM94 is therefore inhibition of 

LOC285376 (Accession XP_211864.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285376. 

[15073] LOC285408 (Accession XP.211886.3) is another GAM94 
target gene, herein designated TARGET GENE. LOC285408 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC285408, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285408 BINDING SITE, designated SEQ ID: 19174, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15074] Another function of GAM94 is therefore inhibition of 



LOC285408 (Accession XP_211886.3) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285408. 

[15075] LOC285561 (Accession XP_2 11940.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285561 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC285561, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285561 BINDING SITE, designated SEQ ID:4265, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15076] Another function of GAM94 is therefore inhibition of 

LOC285561 (Accession XP_211940.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285561. 

[15077] LOC285581 (Accession XP_2 11942.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285581 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285581, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285581 BINDING SITE, designated SEQ ID:2844, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15078] Another function of GAM94 is therefore inhibition of 

LOC285581 (Accession XP_211942.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285581. 

[15079] LOC285593 (Accession XP_2 11944.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285593 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC285593, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285593 BINDING SITE, designated SEQ ID:18196, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15080] Another function of GAM94 is therefore inhibition of 

LOC285593 (Accession XP_211944.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285593. 

[15081] LOC285626 (Accession XP_211959.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285626 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC285626, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285626 BINDING SITE, designated SEQ ID:11670, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15082] Another function of GAM94 is therefore inhibition of 

LOC285626 (Accession XP_211959.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285626. 

[15083] LOC285719 (Accession XP_211990.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285719 
BINDING SITE1 and LOC285719 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC285719, corresponding to target binding 



sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC285719 BINDING SITE1 
and LOC285719 BINDING SITE2, designated SEQ ID: 16194 
and SEQ ID: 13781 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 
[15084] Another function of GAM94 is therefore inhibition of 

LOC285719 (Accession XP_211990.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285719. 

[15085] LOC285727 (Accession XP_212000.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285727 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC285727, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285727 BINDING SITE, designated SEQ ID:9830, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15086] Another function of GAM94 is therefore inhibition of 



LOC285727 (Accession XP_212000.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285727. 

[15087] LOC285737 (Accession XP_208346.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285737 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285737, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285737 BINDING SITE, designated SEQ ID:19245, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15088] Another function of GAM94 is therefore inhibition of 

LOC285737 (Accession XP_208346.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285737. 

[15089] LOC285744 (Accession XP_209743.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285744 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285744, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285744 BINDING SITE, designated SEQ ID: 14530, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15090] Another function of GAM94 is therefore inhibition of 

LOC285744 (Accession XP.209743.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285744. 

[15091] LOC285769 (Accession XP.209755.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285769 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC285769, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285769 BINDING SITE, designated SEQ ID: 10416, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15092] Another function of GAM94 is therefore inhibition of 

LOC285769 (Accession XP_209755.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285769. 

[15093] LOC285778 (Accession XP_209756.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285778 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285778, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285778 BINDING SITE, designated SEQ ID:3549, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15094] Another function of GAM94 is therefore inhibition of 

LOC285778 (Accession XP_209756.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285778. 

[15095] LOC285781 (Accession XP_212018.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285781 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285781, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285781 BINDING SITE, designated SEQ ID:12982, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15096] Another function of GAM94 is therefore inhibition of 

LOC285781 (Accession XP_212018.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285781. 

[15097] LOC285806 (Accession XP.212028.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285806 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285806, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285806 BINDING SITE, designated SEQ ID:3350, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15098] Another function of GAM94 is therefore inhibition of 

LOC285806 (Accession XP_212028.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC285806. 

[15099] LOC285854 (Accession XP_209770.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285854 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285854, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285854 BINDING SITE, designated SEQ ID:10315, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15100] Another function of GAM94 is therefore inhibition of 

LOC285854 (Accession XP_209770.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285854. 

[15101] LOC285933 (Accession XP_212102.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC285933 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285933, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC285933 BINDING SITE, designated SEQ ID:1456, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15102] Another function of GAM94 is therefore inhibition of 

LOC285933 (Accession XP.212102.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285933. 

[15103] LOC286008 (Accession XP_212134.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286008 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286008, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286008 BINDING SITE, designated SEQ ID:7067, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15104] Another function of GAM94 is therefore inhibition of 

LOC286008 (Accession XP_212134.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC286008. 

[15105] LOC286046 (Accession NP_775954.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286046 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286046, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286046 BINDING SITE, designated SEQ ID:2256, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15106] Another function of GAM94 is therefore inhibition of 

LOC286046 (Accession NP_775954.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286046. 

[15107] LOC286059 (Accession XP.212156.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286059 
BINDING SITE1 and LOC286059 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC286059, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 



the nucleotide sequences of LOC286059 BINDING SITE1 
and LOC286059 BINDING SITE2, designated SEQ ID:5125 
and SEQ ID: 12587 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 
[15108] Another function of GAM94 is therefore inhibition of 

LOC286059 (Accession XP.212156.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286059. 

[15109] LOC286131 (Accession XP.210719.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286131 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC286131, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286131 BINDING SITE, designated SEQ ID:20048, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15110] Another function of GAM94 is therefore inhibition of 

LOC286131 (Accession XP_210719.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC286131. 

[15111] LOC286180 (Accession XP.212213.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286180 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286180, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286180 BINDING SITE, designated SEQ ID:17161, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15112] Another function of GAM94 is therefore inhibition of 

LOC286180 (Accession XP_212213.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286180. 

[15113] LOC286188 (Accession XP_209933.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286188 
BINDING SITE1 and LOC286188 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC286188, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC286188 BINDING SITE1 
and LOC286188 BINDING SITE2, designated SEQ ID:3917 
and SEQ ID: 12855 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 
[15114] Another function of GAM94 is therefore inhibition of 

LOC286188 (Accession XP_209933.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286188. 

[15115] LOC286206 (Accession XP_209953.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286206 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC286206, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286206 BINDING SITE, designated SEQ ID:2441, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15116] Another function of GAM94 is therefore inhibition of 

LOC286206 (Accession XP_209953.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286206. 

[15117] LOC286235 (Accession XP_212238.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286235 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC286235, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286235 BINDING SITE, designated SEQ ID:15563, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15118] Another function of GAM94 is therefore inhibition of 

LOC286235 (Accession XP.212238.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286235. 

[15119] LOC286359 (Accession XP.212288.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286359 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286359, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286359 BINDING SITE, designated SEQ ID:12006, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15120] Another function of GAM94 is therefore inhibition of 

LOC286359 (Accession XP_212288.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286359. 

[15121] LOC286395 (Accession XP_212308.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286395 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC286395, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286395 BINDING SITE, designated SEQ ID:7767, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15122] Another function of GAM94 is therefore inhibition of 

LOC286395 (Accession XP_212308.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC286395. 

[15123] LOC286421 (Accession XP.212313.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286421 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286421, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286421 BINDING SITE, designated SEQ ID:15065, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15124] Another function of GAM94 is therefore inhibition of 

LOC286421 (Accession XP.212313.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286421. 

[15125] LOC286430 (Accession XP_2 10044.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286430 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286430, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC286430 BINDING SITE, designated SEQ ID:9648, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15126] Another function of GAM94 is therefore inhibition of 

LOC286430 (Accession XP_2 10044.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286430. 

[15127] LOC286448 (Accession XP.212322.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286448 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286448, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286448 BINDING SITE, designated SEQ ID:15291, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15128] Another function of GAM94 is therefore inhibition of 

LOC286448 (Accession XP_2 12322.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC286448. 

[15129] LOC286449 (Accession XP_212321.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286449 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286449, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286449 BINDING SITE, designated SEQ ID:4136, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15130] Another function of GAM94 is therefore inhibition of 

LOC286449 (Accession XP_212321.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286449. 

[15131] LOC286545 (Accession XP_208450.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC286545 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286545, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC286545 BINDING SITE, designated SEQ ID:1891, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15132] Another function of GAM94 is therefore inhibition of 

LOC286545 (Accession XP_208450.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286545. 

[15133] LOC338562 (Accession XP.294654.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC338562 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338562, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338562 BINDING SITE, designated SEQ ID:20131, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15134] Another function of GAM94 is therefore inhibition of 

LOC338562 (Accession XP.294654.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338562. 



[15135] LOC338607 (Accession XP_294661.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC338607 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338607, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338607 BINDING SITE, designated SEQ ID:7298, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15136] Another function of GAM94 is therefore inhibition of 

LOC338607 (Accession XP.294661.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338607. 

[15137] LOC338707 (Accession XP_290534.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC338707 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338707, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338707 BINDING SITE, designated SEQ ID:16308, to 



the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15138] Another function of GAM94 is therefore inhibition of 

LOC338707 (Accession XP_290534.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338707. 

[15139] LOC338739 (Accession XP_294690.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC338739 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338739, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338739 BINDING SITE, designated SEQ ID:18110, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15140] Another function of GAM94 is therefore inhibition of 

LOC338739 (Accession XP_294690.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338739. 

[15141] LOC338817 (Accession XP_290588.1) is another GAM94 



target gene, herein designated TARGET GENE. LOC338817 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338817, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338817 BINDING SITE, designated SEQ ID:19080, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15142] Another function of GAM94 is therefore inhibition of 

LOC338817 (Accession XP_290588.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338817. 

[15143] LOC338819 (Accession XP.290216.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC338819 
BINDING SITE1 and LOC338819 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC338819, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC338819 BINDING SITE1 
and LOC338819 BINDING SITE2, designated SEQ ID: 12463 



and SEQ ID:6696 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 
[15144] Another function of GAM94 is therefore inhibition of 

LOC338819 (Accession XP_290216.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338819. 

[15145] LOC338963 (Accession XP.294757.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC338963 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338963, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338963 BINDING SITE, designated SEQ ID:9380, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15146] Another function of GAM94 is therefore inhibition of 

LOC338963 (Accession XP_294757.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338963. 



[15147] LOC338969 (Accession XP_290223.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC338969 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338969, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338969 BINDING SITE, designated SEQ ID:6827, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15148] Another function of GAM94 is therefore inhibition of 

LOC338969 (Accession XP.290223.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338969. 

[15149] LOC338971 (Accession XP_208845.3) is another GAM94 
target gene, herein designated TARGET GENE. LOC338971 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338971, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338971 BINDING SITE, designated SEQ ID:8072, to 



the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15150] Another function of GAM94 is therefore inhibition of 

LOC338971 (Accession XP.208845.3) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338971. 

[15151] LOC338976 (Accession XP.294762.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC338976 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338976, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338976 BINDING SITE, designated SEQ ID:4715, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15152] Another function of GAM94 is therefore inhibition of 

LOC338976 (Accession XP_294762.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338976. 

[15153] LOC338991 (Accession XP_290663.1) is another GAM94 



target gene, herein designated TARGET GENE. LOC338991 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338991, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338991 BINDING SITE, designated SEQ ID:8147, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15154] Another function of GAM94 is therefore inhibition of 

LOC338991 (Accession XP_290663.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338991. 

[15155] LOC338999 (Accession XP_290659.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC338999 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338999, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338999 BINDING SITE, designated SEQ ID:17003, to 
the nucleotide sequence of GAM94 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:332. 
[15156] Another function of GAM94 is therefore inhibition of 

LOC338999 (Accession XP_290659.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338999. 

[15157] LOC339022 (Accession XP.294775.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC339022 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339022, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339022 BINDING SITE, designated SEQ ID:5473, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15158] Another function of GAM94 is therefore inhibition of 

LOC339022 (Accession XP_294775.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339022. 

[15159] LOC339071 (Accession XP_294800.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC339071 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339071, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339071 BINDING SITE, designated SEQ ID:6907, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15160] Another function of GAM94 is therefore inhibition of 

LOC339071 (Accession XP_294800.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339071. 

[15161] LOC339149 (Accession XP_294830.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC339149 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339149, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339149 BINDING SITE, designated SEQ ID:7097, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 



[15162] Another function of GAM94 is therefore inhibition of 

LOC339149 (Accession XP_294830.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339149. 

[15163] LOC339173 (Accession XP.290741.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC339173 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC339173, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339173 BINDING SITE, designated SEQ ID:14624, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15164] Another function of GAM94 is therefore inhibition of 

LOC339173 (Accession XP_290741.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339173. 

[15165] LOC339316 (Accession XP_294913.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC339316 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC339316, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339316 BINDING SITE, designated SEQ ID:2772, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15166] Another function of GAM94 is therefore inhibition of 

LOC339316 (Accession XP_294913.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339316. 

[15167] LOC339361 (Accession XP_290824.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC339361 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC339361, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339361 BINDING SITE, designated SEQ ID:17128, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15168] Another function of GAM94 is therefore inhibition of 



LOC339361 (Accession XP_290824.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339361. 

[15169] LOC339822 (Accession XP_295076.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC339822 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC339822, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339822 BINDING SITE, designated SEQ ID:6920, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15170] Another function of GAM94 is therefore inhibition of 

LOC339822 (Accession XP_295076.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339822. 

[15171] LOC339827 (Accession XP_295078.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC339827 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339827, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339827 BINDING SITE, designated SEQ ID:5741, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15172] Another function of GAM94 is therefore inhibition of 

LOC339827 (Accession XP_295078.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339827. 

[15173] LOC339856 (Accession XP_295087.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC339856 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC339856, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339856 BINDING SITE, designated SEQ ID:12966, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15174] Another function of GAM94 is therefore inhibition of 

LOC339856 (Accession XP_295087.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339856. 

[15175] LOC340073 (Accession XP_295149.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC340073 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC340073, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340073 BINDING SITE, designated SEQ ID:2275, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15176] Another function of GAM94 is therefore inhibition of 

LOC340073 (Accession XP.295 149.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340073. 

[15177] LOC340090 (Accession XP_295154.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC340090 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340090, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340090 BINDING SITE, designated SEQ ID: 16277, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15178] Another function of GAM94 is therefore inhibition of 

LOC340090 (Accession XP.295 154.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340090. 

[15179] LOC340095 (Accession XP_295160.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC340095 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC340095, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340095 BINDING SITE, designated SEQ ID: 17500, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15180] Another function of GAM94 is therefore inhibition of 

LOC340095 (Accession XP_295 160.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC340095. 

[15181] LOC340127 (Accession XP_290379.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC340127 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340127, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340127 BINDING SITE, designated SEQ ID:7442, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15182] Another function of GAM94 is therefore inhibition of 

LOC340127 (Accession XP_290379.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340127. 

[15183] LOC340184 (Accession XP_295183.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC340184 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340184, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC340184 BINDING SITE, designated SEQ ID:5971, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15184] Another function of GAM94 is therefore inhibition of 

LOC340184 (Accession XP.295183.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340184. 

[15185] LOC340428 (Accession XP_290420.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC340428 
BINDING SITE1 through LOC340428 BINDING SITE3 are 
target binding sites found in untranslated regions of 
mRNA encoded by LOC340428, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC340428 
BINDING SITE1 through LOC340428 BINDING SITE3, des- 
ignated SEQ ID:15514, SEQ ID:4350 and SEQ ID:18623 re- 
spectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15186] Another function of GAM94 is therefore inhibition of 

LOC340428 (Accession XP_290420.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340428. 

[15187] LOC340449 (Accession XP.290424.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC340449 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC340449, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340449 BINDING SITE, designated SEQ ID:2708, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15188] Another function of GAM94 is therefore inhibition of 

LOC340449 (Accession XP_290424.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340449. 

[15189] LOC340895 (Accession XP_295865.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC340895 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340895, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340895 BINDING SITE, designated SEQ ID:9851, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15190] Another function of GAM94 is therefore inhibition of 

LOC340895 (Accession XP_295865.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340895. 

[15191] LOC341692 (Accession XP.292171.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC341692 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC341692, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC341692 BINDING SITE, designated SEQ ID:998, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15192] Another function of GAM94 is therefore inhibition of 

LOC341692 (Accession XP_292 171.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC341692. 

[15193] LOC342125 (Accession XP_292375.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC342125 
BINDING SITE1 through LOC342125 BINDING SITE4 are 
target binding sites found in untranslated regions of 
mRNA encoded by LOC342125, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC342125 
BINDING SITE1 through LOC342125 BINDING SITE4, des- 
ignated SEQ ID:5420, SEQ ID:19109, SEQ ID:16605 and 
SEQ ID:8505 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15194] Another function of GAM94 is therefore inhibition of 

LOC342125 (Accession XP_292375.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC342125. 

[15195] LOC342490 (Accession XP_296905.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC342490 
BINDING SITE1 and LOC342490 BINDING SITE2 are target 



binding sites found in untranslated regions of mRNA en- 
coded by LOC342490, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC342490 BINDING SITE1 
and LOC342490 BINDING SITE2, designated SEQ ID: 12046 
and SEQ ID: 14647 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 
[15196] Another function of GAM94 is therefore inhibition of 

LOC342490 (Accession XP.296905.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC342490. 

[15197] LOC342926 (Accession XP.292790.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC342926 
BINDING SITE1 through LOC342926 BINDING SITE3 are 
target binding sites found in untranslated regions of 
mRNA encoded by LOC342926, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC342926 
BINDING SITE1 through LOC342926 BINDING SITE3, des- 



ignated SEQ ID:10371, SEQ ID:17495 and SEQ ID:5714 re- 
spectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[15198] Another function of GAM94 is therefore inhibition of 

LOC342926 (Accession XP_292790.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC342926. 

[15199] LOC343100 (Accession XP_295344.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC343100 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC343100, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC343100 BINDING SITE, designated SEQ ID:7081, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15200] Another function of GAM94 is therefore inhibition of 

LOC343100 (Accession XP_295344.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC343100. 



[15201] LOC344600 (Accession XP.293499.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC344600 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC344600, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC344600 BINDING SITE, designated SEQ ID: 18489, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15202] Another function of GAM94 is therefore inhibition of 

LOC344600 (Accession XP.293499.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC344600. 

[15203] LOC345119 (Accession XP_298539.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC345119 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC345119, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC345119 BINDING SITE, designated SEQ ID:9265, to 



the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15204] Another function of GAM94 is therefore inhibition of 

LOC345119 (Accession XP_298539.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC345119. 

[15205] LOC346284 (Accession XP.294161.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC346284 
BINDING SITE1 and LOC346284 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC346284, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC346284 BINDING SITE1 
and LOC346284 BINDING SITE2, designated SEQ ID:658 
and SEQ ID: 10841 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15206] Another function of GAM94 is therefore inhibition of 

LOC346284 (Accession XP.294161.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC346284. 

[15207] LOC346539 (Accession XP.299537.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC346539 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC346539, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC346539 BINDING SITE, designated SEQ ID: 14088, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15208] Another function of GAM94 is therefore inhibition of 

LOC346539 (Accession XP.299537.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC346539. 

[15209] LOC347774 (Accession XP_290475.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC347774 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC347774, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC347774 BINDING SITE, designated SEQ ID:734, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15210] Another function of GAM94 is therefore inhibition of 

LOC347774 (Accession XP.290475.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347774. 

[15211] LOC347929 (Accession XP_302565.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC347929 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC347929, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347929 BINDING SITE, designated SEQ ID:7034, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15212] Another function of GAM94 is therefore inhibition of 

LOC347929 (Accession XP_302565.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347929. 



[15213] LOC348072 (Accession XP_302652.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC348072 
BINDING SITE1 and LOC348072 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC348072, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC348072 BINDING SITE1 
and LOC348072 BINDING SITE2, designated SEQ ID:8955 
and SEQ ID:4715 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[15214] Another function of GAM94 is therefore inhibition of 

LOC348072 (Accession XP_302652.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348072. 

[15215] LOC348073 (Accession XP_300287.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC348073 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348073, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC348073 BINDING SITE, designated SEQ ID:11526, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15216] Another function of GAM94 is therefore inhibition of 

LOC348073 (Accession XP_300287.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348073. 

[15217] LOC348108 (Accession XP_300621.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC348108 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348108, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348108 BINDING SITE, designated SEQ ID: 1437, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15218] Another function of GAM94 is therefore inhibition of 

LOC348108 (Accession XP_300621.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC348108. 

[15219] LOC348113 (Accession XP_300623.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC348113 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348113, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348113 BINDING SITE, designated SEQ ID:8147, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15220] Another function of GAM94 is therefore inhibition of 

LOC348113 (Accession XP.300623.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348113. 

[15221] LOC348142 (Accession XP_300636.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC348142 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348142, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC348142 BINDING SITE, designated SEQ ID:8147, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15222] Another function of GAM94 is therefore inhibition of 

LOC348142 (Accession XP_300636.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348142. 

[15223] LOC348158 (Accession XP_300646.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC348158 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by LOC348158, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348158 BINDING SITE, designated SEQ ID:15004, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15224] Another function of GAM94 is therefore inhibition of 

LOC348158 (Accession XP_300646.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348158. 



[15225] LOC348209 (Accession XP_300304.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC348209 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348209, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348209 BINDING SITE, designated SEQ ID:4919, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15226] Another function of GAM94 is therefore inhibition of 

LOC348209 (Accession XP_300304.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348209. 

[15227] LOC348404 (Accession XP_302745.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC348404 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348404, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348404 BINDING SITE, designated SEQ ID: 15845, to 



the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15228] Another function of GAM94 is therefore inhibition of 

LOC348404 (Accession XP_302745.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348404. 

[15229] LOC348466 (Accession XP_301189.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC348466 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348466, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348466 BINDING SITE, designated SEQ ID:5736, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15230] Another function of GAM94 is therefore inhibition of 

LOC348466 (Accession XP_301189.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348466. 

[15231] LOC348583 (Accession XP_302833.1) is another GAM94 



target gene, herein designated TARGET GENE. LOC348583 
BINDING SITE1 and LOC348583 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC348583, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC348583 BINDING SITE1 
and LOC348583 BINDING SITE2, designated SEQ ID: 13486 
and SEQ ID:9852 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 
[15232] Another function of GAM94 is therefore inhibition of 

LOC348583 (Accession XP.302833.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348583. 

[15233] LOC348790 (Accession XP_300843.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC348790 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348790, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC348790 BINDING SITE, designated SEQ ID: 12887, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15234] Another function of GAM94 is therefore inhibition of 

LOC348790 (Accession XP_300843.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348790. 

[15235] LOC348808 (Accession XP.302893.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC348808 
BINDING SITE1 and LOC348808 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC348808, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC348808 BINDING SITE1 
and LOC348808 BINDING SITE2, designated SEQ ID:19110 
and SEQ ID:7768 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[15236] Another function of GAM94 is therefore inhibition of 

LOC348808 (Accession XP_302893.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC348808. 

[15237] LOC348835 (Accession XP_302902.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC348835 
BINDING SITE1 and LOC348835 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC348835, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC348835 BINDING SITE1 
and LOC348835 BINDING SITE2, designated SEQ ID:4351 
and SEQ ID: 1352 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[15238] Another function of GAM94 is therefore inhibition of 

LOC348835 (Accession XP_302902.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348835. 

[15239] LOC348938 (Accession XP_300883.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC348938 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348938, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348938 BINDING SITE, designated SEQ ID:11023, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15240] Another function of GAM94 is therefore inhibition of 

LOC348938 (Accession XP_300883.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348938. 

[15241] LOC349005 (Accession XP.302242.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC349005 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC349005, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349005 BINDING SITE, designated SEQ ID: 14229, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15242] Another function of GAM94 is therefore inhibition of 

LOC349005 (Accession XP_302242.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349005. 

[15243] LOC349361 (Accession XP_303035.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC349361 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC349361, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349361 BINDING SITE, designated SEQ ID:17756, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15244] Another function of GAM94 is therefore inhibition of 

LOC349361 (Accession XP_303035.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349361. 

[15245] LOC349457 (Accession XP_291364.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC349457 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349457, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349457 BINDING SITE, designated SEQ ID: 1437, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15246] Another function of GAM94 is therefore inhibition of 

LOC349457 (Accession XP.291364.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349457. 

[15247] LOC349762 (Accession XP_303541.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC349762 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC349762, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349762 BINDING SITE, designated SEQ ID:12514, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15248] Another function of GAM94 is therefore inhibition of 

LOC349762 (Accession XP_303541.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC349762. 

[15249] LOC350642 (Accession XP_301093.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC350642 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC3 50642, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC350642 BINDING SITE, designated SEQ ID:15794, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15250] Another function of GAM94 is therefore inhibition of 

LOC350642 (Accession XP_301093.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC350642. 

[15251] LOC351096 (Accession XP_304287.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC351096 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC351096, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC351096 BINDING SITE, designated SEQ ID:11443, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15252] Another function of GAM94 is therefore inhibition of 

LOC351096 (Accession XP.304287.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC351096. 

[15253] LOC351523 (Accession XP_304883.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC351523 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC351523, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC351523 BINDING SITE, designated SEQ ID:13224, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15254] Another function of GAM94 is therefore inhibition of 

LOC351523 (Accession XP_304883.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC351523. 

[15255] LOC351922 (Accession XP_305261.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC351922 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC351922, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC351922 BINDING SITE, designated SEQ ID:4818, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15256] Another function of GAM94 is therefore inhibition of 

LOC351922 (Accession XP.305261.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC351922. 

[15257] LOC51186 (Accession NP_057387.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC51186 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC51186, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



LOC51186 BINDING SITE, designated SEQ ID:11318, to the 
nucleotide sequence of CAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[15258] Another function of GAM94 is therefore inhibition of 

LOC51186 (Accession NP_057387.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51186. 

[15259] LOC51320 (Accession NP_057710.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC51320 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC51320, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51320 BINDING SITE, designated SEQ ID:18717, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15260] Another function of GAM94 is therefore inhibition of 

LOC51320 (Accession NP_057710.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51320. 



[15261] LOC55580 (Accession NP_060041.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC55580 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC55580, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC55580 BINDING SITE, designated SEQ ID:16096, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15262] Another function of GAM94 is therefore inhibition of 

LOC55580 (Accession NP_060041.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC55580. 

[15263] LOC55862 (Accession NP_060949.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC55862 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC55862, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC55862 BINDING SITE, designated SEQ ID:19025, to the 



nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[15264] Another function of GAM94 is therefore inhibition of 

LOC55862 (Accession NP_060949.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC55862. 

[15265] LOC90462 (Accession XP.031852.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC90462 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90462, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90462 BINDING SITE, designated SEQ ID:9094, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15266] Another function of GAM94 is therefore inhibition of 

LOC90462 (Accession XP_031852.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90462. 

[15267] LOC90673 (Accession XP.033391.5) is another GAM94 



target gene, herein designated TARGET GENE. LOC90673 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90673, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90673 BINDING SITE, designated SEQ ID:15191, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[15268] Another function of GAM94 is therefore inhibition of 

LOC90673 (Accession XP_033391.5) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90673. 

[15269] LOC90906 (Accession XP_034809.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC90906 
BINDING SITE1 and LOC90906 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC90906, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC90906 BINDING SITE1 
and LOC90906 BINDING SITE2, designated SEQ ID: 16963 



and SEQ ID: 16489 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 
[15270] Another function of GAM94 is therefore inhibition of 

LOC90906 (Accession XP_034809.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90906. 

[15271] LOC91149 (Accession XP_036480.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC91149 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91149, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91149 BINDING SITE, designated SEQ ID:13502, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15272] Another function of GAM94 is therefore inhibition of 

LOC91149 (Accession XP_036480.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91149. 



[15273] LOC91263 (Accession XP_037264.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC91263 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91263, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91263 BINDING SITE, designated SEQ ID:19186, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15274] Another function of GAM94 is therefore inhibition of 

LOC91263 (Accession XP_037264.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91263. 

[15275] LOC91565 (Accession XP_039231.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC91565 
BINDING SITE1 and LOC91565 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC91565, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC91565 BINDING SITE1 



and LOC91565 BINDING SITE2, designated SEQ ID:5752 
and SEQ ID:8304 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 
[15276] Another function of GAM94 is therefore inhibition of 

LOC91565 (Accession XP_039231.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91565. 

[15277] LOC91661 (Accession NP.612381.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC91661 
BINDING SITE1 and LOC91661 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC91661, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC91661 BINDING SITE1 
and LOC91661 BINDING SITE2, designated SEQ ID:18909 
and SEQ ID: 16542 respectively, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15278] Another function of GAM94 is therefore inhibition of 

LOC91661 (Accession NP_612381.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91661. 

[15279] LOC91875 (Accession NP_612385.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC91875 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC91875, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91875 BINDING SITE, designated SEQ ID:15925, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15280] Another function of GAM94 is therefore inhibition of 

LOC91875 (Accession NP_612385.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91875. 

[15281] LOC92017 (Accession XP.042234.2) is another GAM94 
target gene, herein designated TARGET GENE. LOC92017 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC92017, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92017 BINDING SITE, designated SEQ ID:3847, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[15282] Another function of GAM94 is therefore inhibition of 

LOC92017 (Accession XP.042234.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92017. 

[15283] LOC92170 (Accession NP.612393.1) is another GAM94 
target gene, herein designated TARGET GENE. LOC92170 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC92170, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92170 BINDING SITE, designated SEQ ID: 12672, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15284] Another function of GAM94 is therefore inhibition of 

LOC92170 (Accession NP.612393.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC92170. 

[15285] LOC92312 (Accession XP.044166.4) is another GAM94 
target gene, herein designated TARGET GENE. LOC92312 
BINDING SITE1 through LOC92312 BINDING SITE4 are tar- 
get binding sites found in untranslated regions of mRNA 
encoded by LOC92312, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC92312 BINDING SITE1 
through LOC92312 BINDING SITE4, designated SEQ 
ID:8613, SEQID:13054, SEQID:1665 and SEQID:10275 
respectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15286] Another function of GAM94 is therefore inhibition of 

LOC92312 (Accession XP_044166.4) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92312. 

[15287] Leukotriene b4 receptor (LTB4R, Accession NP_000743.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. LTB4R BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by LTB4R, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LTB4R BINDING SITE, designated SEQ ID:9294, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15288] Another function of GAM94 is therefore inhibition of 

Leukotriene b4 receptor (LTB4R, Accession NP_000743.1), 
a gene which may be the cardiac p2y receptor involved in 
the regulation of cardiac muscle contraction through 
modulation of I- type calcium currents. Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LTB4R. 

[15289] The function of LTB4R and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1. Macrophage erythroblast attacher (MAEA, Ac- 
cession NP_005873.1) is another GAM94 target gene, 
herein designated TARGET GENE. MAEA BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by MAEA, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MAEA BINDING SITE, 
designated SEQ ID:4163, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15290] Another function of GAM94 is therefore inhibition of 
Macrophage erythroblast attacher (MAEA, Accession 
NP_005873.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MAEA. 

[15291] Melanoma antigen, family a, 8 (MAGEA8, Accession 

NP.005355.2) is another GAM94 target gene, herein des- 
ignated TARGET GENE. MAGEA8 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MAGEA8, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MAGEA8 BINDING SITE, des- 
ignated SEQ ID:7752, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15292] Another function of GAM94 is therefore inhibition of 
Melanoma antigen, family a, 8 (MAGEA8, Accession 



NP_005355.2), a gene which may play a role in embryonal 
development and tumor transformation or progression. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MAGEA8. 
[15293] The function of MAGEA8 has been established by previous 
studies. The MAGEA family consists of 12 genes (MAGEA1 
to MAGEA12), of which 6, MAGEA1 (OMIM Ref. No. 
300016), MAGEA2 (OMIM Ref. No. 300173), MAGEA3 
(OMIM Ref. No. 300174), MAGEA4 (OMIM Ref. No. 
300175), MAGEA6 (OMIM Ref. No. 300176), and MAGEA 12 
(OMIM Ref. No. 300177), are expressed in melanomas and 
other cancers. For further background information on the 
MAGEA family, see 300016. De Plaen et al. (1994) identi- 
fied the 12 MAGEA genes. MAGEA8 appeared to be a 
weakly expressed member of the family. Rogner et al. 
(1995) isolated a MAGEA8 cDNA from a fetal brain cDNA 
library. By analysis of cell hybrids, ordered YACs, and cos- 
mids, Rogner et al. (1995) localized the MAGEA cluster to 
Xq28. They showed that the 12 genes are arranged in 3 
clusters within 3.5 Mb. De Plaen et al. (1999) mapped the 
mouse Mage8 gene to the X chromosome. 

[15294] 



[15295] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15296] De Plaen, E.; De Backer, O.; Arnaud, D.; Bonjean, B.; 

Chomez, P.; Martelange, V.; Avner, P.; Baldacci, P.; Babi- 
net, C; Hwang, S.- Y.; Knowles, B.; Boon, T. : A new family 
of mouse genes homologous to the human MAGE genes. 
Genomics 55: 176- 184, 1999. ; and 

[15297] Rogner, U. C.; Wilke, K.; Steck, E.; Korn, B.; Poustka, A. : 
The melanoma antigen gene (MAGE) family is clustered in 
the chromosomal band Xq28. Genomics 29: 725- 731, 
1995. 

[15298] Further studies establishing the function and utilities of 

MAGEA8 are found in John Hopkins OMIM database record 
ID 300341, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Microtubule-associated protein lb (MAP1B, Acces- 
sion NP_1 14399.1) is another GAM94 target gene, herein 
designated TARGET GENE. MAP1B BINDING SITE1 and 
MAP1B BINDING SITE2 are target binding sites found in 
untranslated regions of multiple transcripts of mRNA en- 
coded by MAP1B, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MAP1B BINDING SITE1 and MAP IB 
BINDING SITE2, designated SEQ ID:1647 and SEQ ID:6508 
respectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15299] Another function of GAM94 is therefore inhibition of Mi- 
crotubule-associated protein lb (MAP1B, Accession 
NP.114399.1), a gene which may have a role in neuronal 
plasticity and brain development. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAP1B. 

[15300] The function of MAP1B and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM38.1.Microtubule-associated protein lb (MAP1B, 
Accession NP_005900.1) is another GAM94 target gene, 
herein designated TARGET GENE. MAP1B BINDING SITE1 
and MAP IB BINDING SITE2 are target binding sites found 
in untranslated regions of multiple transcripts of mRNA 
encoded by MAP1B, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MAP IB BINDING SITE1 and MAP IB 



BINDING SITE2, designated SEQ ID:1647 and SEQ ID:6508 
respectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15301] Another function of GAM94 is therefore inhibition of Mi- 
crotubule-associated protein lb (MAP1B, Accession 
NP_005900.1), a gene which may have a role in neuronal 
plasticity and brain development. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAP1B. 

[15302] The function of MAP1B and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM38.1.Mitogen-activated protein kinase kinase ki- 
nase 2 (MAP3K2, Accession NP_006600.2) is another 
GAM94 target gene, herein designated TARGET GENE. 
MAP3K2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by MAP3K2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MAP3K2 BINDING SITE, designated SEQ 
ID:2581, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 



[15303] Another function of GAM94 is therefore inhibition of Mi- 
tog en -activated protein kinase kinase kinase 2 (MAP3K2, 
Accession NP_006600.2) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MAP3K2. 

[15304] Mads box transcription enhancer factor 2, polypeptide c 
(myocyte enhancer factor 2c) (MEF2C, Accession 
NP_002388.2) is another GAM94 target gene, herein des- 
ignated TARGET GENE. MEF2C BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by MEF2C, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MEF2C BINDING SITE, designated 
SEQ ID: 1642 1, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15305] Another function of GAM94 is therefore inhibition of Mads 
box transcription enhancer factor 2, polypeptide c 
(myocyte enhancer factor 2c) (MEF2C, Accession 
NP_002388.2), a gene which regulates muscle- specific 
and mitogen- inducible genes. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MEF2C. 



[15306] The function of MEF2C has been established by previous 
studies. The MEF2 family of regulatory proteins are, like 
the myogenic basic helix- loop- helix proteins (e.g., 
159970), involved in myogenesis; see MEF2A (OMIM Ref. 
No. 600660). McDermott et al. (1993) cloned a member of 
the MEF2 family of proteins from a human skeletal muscle 
cDNA library using a fragment of the MEF2A cDNA as a 
probe. Transcripts of MEF2C were found in the skeletal 
muscle and brain. Alternative splice variants were found, 1 
of which was unique to the brain. Leifer et al. (1993) 
found that the brain form was expressed by neurons in 
particular layers of the cerebral cortex and that expres- 
sion declined during postnatal development. The skeletal 
isoform of the cDNA encodes a 465- amino acid protein 
with conserved MADS and MEF2 domains. Like the other 
MEF2 gene products, MEF2C has both DNA binding and 
trans- activating activities indistinguishable from other 
members of the family. MEF2C, however, is induced late 
during myogenic differentiation and has a strict tissue- 
specific pattern of expression not seen in MEF2A or 
MEF2B. Breitbart et al. (1993) suggested that, while MEF2A 
may be involved in induction of muscle differentiation, 
MEF2C may be involved with maintenance of the differen- 



tiated state. CREB- binding protein (CBP; 600140)/p300 
(OMIM Ref. No. 602700) and p300/CBP- associated factor 
(PCAF; 602203) are coactivators for MEF2C during differ- 
entiation. Chen et al. (2000) showed that NCOA2 mediates 
the coactivation of MEF2C- dependent transcription 
through interaction with the MADS box domain of MEF2C. 
They proposed a model of cooperative interaction be- 
tween NCOA2, myogenin (MYOG; 159980), and MEF2C in 
the regulation of muscle- specific gene expression. Dur- 
ing mammalian development, electrical activity promotes 
the calcium- dependent survival of neurons that have 
made appropriate synaptic connections. Mao et al. (1999) 
showed that calcium influx into cerebellar neurons trig- 
gers the activation of the MKK6 (OMIM Ref. No. 601254)- 
p38 MAP kinase (OMIM Ref. No. 600289) cascade and that 
the p38 MAP kinase then phosphorylates and activates 
MEF2s. Once activated by this calcium- dependent p38 
MAP kinase signaling pathway, MEF2 can regulate the ex- 
pression of genes that are critical for survival of newly dif- 
ferentiated neurons. These findings demonstrated that 
MEF2 is a calcium- regulated transcription factor and de- 
fined a function for MEF2 during nervous system develop- 
ment that is distinct from previously well- characterized 



functions of MEF2 during muscle differentiation. Martin et 
al. (1994) mapped Mef2 to mouse chromosome 13. By 
fluorescence in situ hybridization, Krainc et al. (1995) 
mapped human MEF2C to 5ql4, a region with homology 
of synteny to the mouse location. Members of the MEF2 
family of MADs- box transcription factors bind to an A- 
T- rich DNA sequence associated with muscle- specific 
genes. The murine MEF2C gene is expressed in heart pre- 
cursor cells before formation of the linear heart tube. In 
mice homozygous for a known mutation of MEF2C, Lin et 
al. (1997) found that the heart tube did not undergo loop- 
ing morphogenesis, the future right ventricle did not 
form, and a subset of cardiac muscle genes was not ex- 
pressed. The absence of the right ventricular region of the 
mutant correlated with downregulation of the dHAND 
gene, which encodes a basic helix- loop- helix transcrip- 
tion factor required for cardiac morphogenesis. The au- 
thors concluded that MEF2C is an essential regulator of 
cardiac morphogenesis and right ventricular development. 

[15307] 

[15308] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[15309] Breitbart, R. E.; Liang, C; Smoot, L B.; Laheru, D. A.; Mah- 
davi, V.; Nadal- Ginard, B. : A fourth human MEF2 tran- 
scription factor, hMEF2D, is an early marker of the myo- 
genic lineage. Development 118: 1095- 1106, 1993. ; and 

[15310] chen, S. L; Dowhan, D. H.; Hosking, B. M.; Muscat, G. E. 

O. : The steroid receptor coactivator, GRIP- 1, is necessary 
for MEF- 2C- dependent gene expression and skeletal 
muscle differenti. 

[15311] Further studies establishing the function and utilities of 
MEF2C are found in John Hopkins OMIM database record 
ID 600662, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. MEGF10 
(Accession NP_115822.1) is another GAM94 target gene, 
herein designated TARGET GENE. MEGF10 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by MEGF10, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MEGF10 BINDING 
SITE, designated SEQ ID:15932, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15312] Another function of GAM94 is therefore inhibition of 



MEGF10 (Accession NP_115822.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MEGF10. 

[15313] Meisl, myeloid ecotropic viral integration site 1 homolog 
2 (mouse) (MEIS2, Accession NP.733775.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
MEIS2 BINDING SITE1 and MEIS2 BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by MEIS2, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MEIS2 BIND- 
ING SITE1 and MEIS2 BINDING SITE2, designated SEQ 
ID:19135 and SEQ ID:19135 respectively, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[15314] Another function of GAM94 is therefore inhibition of 

Meisl, myeloid ecotropic viral integration site 1 homolog 
2 (mouse) (MEIS2, Accession NP_733775.1), a gene which 
may regulate gene expression and control cell differentia- 
tion. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with MEIS2. 



[15315] The function of MEIS2 has been established by previous 

studies. The Meisl locus (OMIM Ref. No. 601739) was iso- 
lated as a common site of viral integration involved in 
myeloid leukemia in BXH- 2 mice. Steelman et al. (1997) 
noted that MEIS1 encodes a homeo box protein belonging 
to the TALE ('three amino acid loop extension') family of 
homeodomain- containing proteins. The homeodomain of 
MEIS1 is the only conserved motif in the entire 390- 
amino acid protein. Steelman et al. (1997) reported that 
Southern blot analyses using the MEIS1 homeodomain as 
a probe revealed the existence of a family of Meisl- re- 
lated genes (MRGs) in several divergent species. In addi- 
tion, the 3- prime untranslated region (UTR) of MEIS1 is 
remarkably conserved in evolution. Steelman et al. (1997) 
cloned Meisl- related genes from the mouse and human 
genomes. One such gene, which the authors designated 
Mrgl, shares a similar genomic organization in the mouse 
with Meisl but was found to be located on mouse chro- 
mosome 2, not mouse chromosome 11, where Meisl 
maps. In humans, Steelman et al. (1997) mapped MRG1 to 
15q22- q25 in a region associated with various cytoge- 
netic abnormalities associated with acute myelocytic 
leukemia, chronic myeloid leukemia, and astrocytomas. 



The authors reported data suggesting that another related 
gene (MRG2) maps to human chromosome 17. During the 
course of their studies of the human MEIS1 homeo box 
gene, Smith et al. (1997) identified a gene closely related 
but not identical to MEIS1. Sequence analysis showed it to 
be the human counterpart of the mouse gene Meis2 
(Nakamura et al., 1996). Human MEIS2 was found to be 
expressed in various human tissues. In hematopoietic tis- 
sues, the lymphoid organs expressed high levels of MEIS2 
as 2 transcripts of 4.0 kb and 3.5 kb. MEIS2 is also ex- 
pressed in some regions of the brain, such as the puta- 
men. Nakamura et al. (1996) mapped the mouse Meis2 
gene to chromosome 2 in a region syntenic to human 
15q. By fluorescence in situ hybridization with a genomic 
MEIS2 clone, Smith et al. (1997) mapped the human MEIS2 
gene to a position that is 27% of the distance from the 
chromosome 15 centromere to the telomere, correspond- 
ing to 15ql4. Capdevila et al. (1999) showed that restric- 
tion of expression of the chick homeobox gene Meis2 to 
proximal regions of the limb bud is essential for limb de- 
velopment, since ectopic Meis2 severely disrupted limb 
outgrowth. They also uncovered an antagonistic relation- 
ship between the secreted factor Gremlin (OMIM Ref. No. 



603054) and the bone morphogenetic proteins (Bmps; 
OMIM Ref. No. 112264) that is required to maintain the 
Sonic hedgehog (OMIM Ref. No. 600725)/fibroblast 
growth factor (see OMIM Ref. No. 131220) loop that regu- 
lates distal outgrowth. These proximal and distal factors 
were found to have coordinated activities: Meis2 could re- 
press distal genes, and the Bmp and Hoxd (OMIM Ref. No. 
142987) genes restricted Meis2 expression to the proxi- 
mal limb bud. Moreover, combinations of Bmps and apical 
ectodermal ridge (AER) factors were sufficient to distalize 
proximal limb cells. These results unveiled a set of proxi- 
mal- distal regulatory interactions that establish and 
maintain outgrowth of the vertebrate limb. Mercader et al. 
(1999) described the role of homeo box genes Meisl, 
Meis2, and Pbxl (OMIM Ref. No. 176310) in the develop- 
ment of mouse, chicken, and Drosophila limbs. Mercader 
et al. (1999) found that Meisl and Meis2 expression is re- 
stricted to the proximal domain, coincident with the pre- 
viously reported domain in which Pbxl is localized to the 
nucleus. Meisl regulates Pbxl activity by promoting nu- 
clear import of the Pbxl protein. Mercader et al. (1999) 
also demonstrated that ectopic expression of Meisl in 
chicken disrupts distal limb development and induces dis- 



tal- to- proximal transformations. Mercader et al. (1999) 
concluded that the restriction of Meisl to proximal re- 
gions of the vertebrate limb is essential to specify cell 
fates and differentiation patterns along the proximodistal 
axis of the limb. 

[15316] 

[15317] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15318] Capdevila, J.; Tsukui, T.; Esteban, C. R.; Zappavigna, V.; 

Belmonte, J. C. I. : Control of vertebrate limb outgrowth by 
the proximal factor Meis2 and distal antagonism of BMPs 
by Gremlin. Molec. Cell 4: 839- 849, 1999. ; and 

[15319] Mercader, N.; Leonardo, E.; Azpiazu, N.; Serrano, A.; 

Morata, C; Martinez- A, C; Torres, M. : Conserved regu- 
lation of proximodistal limb axis development by 
Meisl/Hth. Nature 402: 425. 

[15320] Further studies establishing the function and utilities of 

MEIS2 are found in John Hopkins OMIM database record ID 
601740, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Meisl, myeloid 
ecotropic viral integration site 1 homolog 2 (mouse) 
(MEIS2, Accession NP_064534.1) is another GAM94 target 



gene, herein designated TARGET GENE. MEIS2 BINDING 
SITE1 and MEIS2 BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by MEIS2, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MEIS2 BINDING SITE1 and 
MEIS2 BINDING SITE2, designated SEQ ID:19135 and SEQ 
ID: 19135 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15321] Another function of GAM94 is therefore inhibition of 

Meisl, myeloid ecotropic viral integration site 1 homolog 
2 (mouse) (MEIS2, Accession NP_064534.1), a gene which 
may regulate gene expression and control cell differentia- 
tion. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with MEIS2. 

[15322] The function of MEIS2 has been established by previous 

studies. The Meisl locus (OMIM Ref. No. 601739) was iso- 
lated as a common site of viral integration involved in 
myeloid leukemia in BXH- 2 mice. Steelman et al. (1997) 
noted that MEIS1 encodes a homeo box protein belonging 



to the TALE ('three amino acid loop extension') family of 
homeodomain- containing proteins. The homeodomain of 
MEIS1 is the only conserved motif in the entire 390- 
amino acid protein. Steelman et al. (1997) reported that 
Southern blot analyses using the MEIS1 homeodomain as 
a probe revealed the existence of a family of Meisl- re- 
lated genes (MRGs) in several divergent species. In addi- 
tion, the 3- prime untranslated region (UTR) of MEIS1 is 
remarkably conserved in evolution. Steelman et al. (1997) 
cloned Meisl- related genes from the mouse and human 
genomes. One such gene, which the authors designated 
Mrgl, shares a similar genomic organization in the mouse 
with Meisl but was found to be located on mouse chro- 
mosome 2, not mouse chromosome 11, where Meisl 
maps. In humans, Steelman et al. (1997) mapped MRG1 to 
15q22- q25 in a region associated with various cytoge- 
netic abnormalities associated with acute myelocytic 
leukemia, chronic myeloid leukemia, and astrocytomas. 
The authors reported data suggesting that another related 
gene (MRG2) maps to human chromosome 17. During the 
course of their studies of the human MEIS1 homeo box 
gene, Smith et al. (1997) identified a gene closely related 
but not identical to MEISl. Sequence analysis showed it to 



be the human counterpart of the mouse gene Meis2 
(Nakamura et al., 1996). Human MEIS2 was found to be 
expressed in various human tissues. In hematopoietic tis- 
sues, the lymphoid organs expressed high levels of MEIS2 
as 2 transcripts of 4.0 kb and 3.5 kb. MEIS2 is also ex- 
pressed in some regions of the brain, such as the puta- 
men. Nakamura et al. (1996) mapped the mouse Meis2 
gene to chromosome 2 in a region syntenic to human 
15q. By fluorescence in situ hybridization with a genomic 
MEIS2 clone, Smith et al. (1997) mapped the human MEIS2 
gene to a position that is 27% of the distance from the 
chromosome 15 centromere to the telomere, correspond- 
ing to 15ql4. Capdevila et al. (1999) showed that restric- 
tion of expression of the chick homeobox gene Meis2 to 
proximal regions of the limb bud is essential for limb de- 
velopment, since ectopic Meis2 severely disrupted limb 
outgrowth. They also uncovered an antagonistic relation- 
ship between the secreted factor Gremlin (OMIM Ref. No. 
603054) and the bone morphogenetic proteins (Bmps; 
OMIM Ref. No. 112264) that is required to maintain the 
Sonic hedgehog (OMIM Ref. No. 600725)/fibroblast 
growth factor (see OMIM Ref. No. 131220) loop that regu- 
lates distal outgrowth. These proximal and distal factors 



were found to have coordinated activities: Meis2 could re- 
press distal genes, and the Bmp and Hoxd (OMIM Ref. No. 
142987) genes restricted Meis2 expression to the proxi- 
mal limb bud. Moreover, combinations of Bmps and apical 
ectodermal ridge (AER) factors were sufficient to distalize 
proximal limb cells. These results unveiled a set of proxi- 
mal- distal regulatory interactions that establish and 
maintain outgrowth of the vertebrate limb. Mercader et al. 
(1999) described the role of homeo box genes Meisl, 
Meis2, and Pbxl (OMIM Ref. No. 176310) in the develop- 
ment of mouse, chicken, and Drosophila limbs. Mercader 
et al. (1999) found that Meisl and Meis2 expression is re- 
stricted to the proximal domain, coincident with the pre- 
viously reported domain in which Pbxl is localized to the 
nucleus. Meisl regulates Pbxl activity by promoting nu- 
clear import of the Pbxl protein. Mercader et al. (1999) 
also demonstrated that ectopic expression of Meisl in 
chicken disrupts distal limb development and induces dis- 
tal- to- proximal transformations. Mercader et al. (1999) 
concluded that the restriction of Meisl to proximal re- 
gions of the vertebrate limb is essential to specify cell 
fates and differentiation patterns along the proximodistal 
axis of the limb. 



[15323] 

[15324] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15325] Capdevila, J.; Tsukui, T.; Esteban, C. R.; Zappavigna, V.; 

Belmonte, J. C. I. : Control of vertebrate limb outgrowth by 
the proximal factor Meis2 and distal antagonism of BMPs 
by Gremlin. Molec. Cell 4: 839- 849, 1999. ; and 

[15326] Mercader, N.; Leonardo, E.; Azpiazu, N.; Serrano, A.; 

Morata, C; Martinez- A, C; Torres, M. : Conserved regu- 
lation of proximodistal limb axis development by 
Meisl/Hth. Nature 402: 425. 

[15327] Further studies establishing the function and utilities of 

MEIS2 are found in John Hopkins OMIM database record ID 
601740, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Meisl, myeloid 
ecotropic viral integration site 1 homolog 2 (mouse) 
(MEIS2, Accession NP_002390.1) is another GAM94 target 
gene, herein designated TARGET GENE. MEIS2 BINDING 
SITE1 and MEIS2 BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by MEIS2, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MEIS2 BINDING SITE1 and 
MEIS2 BINDING SITE2, designated SEQ ID:2527 and SEQ 
ID: 19135 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15328] Another function of GAM94 is therefore inhibition of 

Meisl, myeloid ecotropic viral integration site 1 homolog 
2 (mouse) (MEIS2, Accession NP_002390.1), a gene which 
may regulate gene expression and control cell differentia- 
tion. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with MEIS2. 

[15329] jhe function of MEIS2 has been established by previous 

studies. The Meisl locus (OMIM Ref. No. 601739) was iso- 
lated as a common site of viral integration involved in 
myeloid leukemia in BXH- 2 mice. Steelman et al. (1997) 
noted that MEIS1 encodes a homeo box protein belonging 
to the TALE ('three amino acid loop extension') family of 
homeodomain- containing proteins. The homeodomain of 
MEIS1 is the only conserved motif in the entire 390- 
amino acid protein. Steelman et al. (1997) reported that 
Southern blot analyses using the MEIS1 homeodomain as 



a probe revealed the existence of a family of Meisl- re- 
lated genes (MRGs) in several divergent species. In addi- 
tion, the 3- prime untranslated region (UTR) of MEIS1 is 
remarkably conserved in evolution. Steelman et al. (1997) 
cloned Meisl- related genes from the mouse and human 
genomes. One such gene, which the authors designated 
Mrgl, shares a similar genomic organization in the mouse 
with Meisl but was found to be located on mouse chro- 
mosome 2, not mouse chromosome 11, where Meisl 
maps. In humans, Steelman et al. (1997) mapped MRG1 to 
15q22- q25 in a region associated with various cytoge- 
netic abnormalities associated with acute myelocytic 
leukemia, chronic myeloid leukemia, and astrocytomas. 
The authors reported data suggesting that another related 
gene (MRG2) maps to human chromosome 17. During the 
course of their studies of the human MEIS1 homeo box 
gene, Smith et al. (1997) identified a gene closely related 
but not identical to MEISl. Sequence analysis showed it to 
be the human counterpart of the mouse gene Meis2 
(Nakamura et al., 1996). Human MEIS2 was found to be 
expressed in various human tissues. In hematopoietic tis- 
sues, the lymphoid organs expressed high levels of MEIS2 
as 2 transcripts of 4.0 kb and 3.5 kb. MEIS2 is also ex- 



pressed in some regions of the brain, such as the puta- 
men. Nakamura et al. (1996) mapped the mouse Meis2 
gene to chromosome 2 in a region syntenic to human 
15q. By fluorescence in situ hybridization with a genomic 
MEIS2 clone, Smith et al. (1997) mapped the human MEIS2 
gene to a position that is 27% of the distance from the 
chromosome 15 centromere to the telomere, correspond- 
ing to 15ql4. Capdevila et al. (1999) showed that restric- 
tion of expression of the chick homeobox gene Meis2 to 
proximal regions of the limb bud is essential for limb de- 
velopment, since ectopic Meis2 severely disrupted limb 
outgrowth. They also uncovered an antagonistic relation- 
ship between the secreted factor Gremlin (OMIM Ref. No. 
603054) and the bone morphogenetic proteins (Bmps; 
OMIM Ref. No. 112264) that is required to maintain the 
Sonic hedgehog (OMIM Ref. No. 600725)/fibroblast 
growth factor (see OMIM Ref. No. 131220) loop that regu- 
lates distal outgrowth. These proximal and distal factors 
were found to have coordinated activities: Meis2 could re- 
press distal genes, and the Bmp and Hoxd (OMIM Ref. No. 
142987) genes restricted Meis2 expression to the proxi- 
mal limb bud. Moreover, combinations of Bmps and apical 
ectodermal ridge (AER) factors were sufficient to distalize 



proximal limb cells. These results unveiled a set of proxi- 
mal- distal regulatory interactions that establish and 
maintain outgrowth of the vertebrate limb. Mercader et al. 
(1999) described the role of homeo box genes Meisl, 
Meis2, and Pbxl (OMIM Ref. No. 176310) in the develop- 
ment of mouse, chicken, and Drosophila limbs. Mercader 
et al. (1999) found that Meisl and Meis2 expression is re- 
stricted to the proximal domain, coincident with the pre- 
viously reported domain in which Pbxl is localized to the 
nucleus. Meisl regulates Pbxl activity by promoting nu- 
clear import of the Pbxl protein. Mercader et al. (1999) 
also demonstrated that ectopic expression of Meisl in 
chicken disrupts distal limb development and induces dis- 
tal- to- proximal transformations. Mercader et al. (1999) 
concluded that the restriction of Meisl to proximal re- 
gions of the vertebrate limb is essential to specify cell 
fates and differentiation patterns along the proximodistal 
axis of the limb. 

[15330] 

[15331] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15332] Capdevila, J.; Tsukui, T.; Esteban, C. R.; Zappavigna, V.; 



Belmonte, J. C. I. : Control of vertebrate limb outgrowth by 
the proximal factor Meis2 and distal antagonism of BMPs 
by Gremlin. Molec. Cell 4: 839- 849, 1999. ; and 

[15333] Mercader, N.; Leonardo, E.; Azpiazu, N.; Serrano, A.; 

Morata, C; Martinez- A, C; Torres, M. : Conserved regu- 
lation of proximodistal limb axis development by 
Meisl/Hth. Nature 402: 425. 

[15334] Further studies establishing the function and utilities of 

MEIS2 are found in John Hopkins OMIM database record ID 
601740, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. MGC12921 
(Accession NP_116117.1) is another GAM94 target gene, 
herein designated TARGET GENE. MGC12921 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by MGC12921, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MGC12921 
BINDING SITE, designated SEQ ID:13510, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15335] Another function of GAM94 is therefore inhibition of 

MGC12921 (Accession NP_116117.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC12921. 

[15336] MGC14136 (Accession NP_116299.1) is another GAM94 
target gene, herein designated TARGET GENE. MGC14136 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC14136, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC14136 BINDING SITE, designated SEQ ID:1773, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15337] Another function of GAM94 is therefore inhibition of 

MGC14136 (Accession NP_116299.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC14136. 

[15338] MGC15476 (Accession NP.659493.1) is another GAM94 
target gene, herein designated TARGET GENE. MGC15476 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC15476, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC15476 BINDING SITE, designated SEQ ID:524, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[15339] Another function of GAM94 is therefore inhibition of 

MGC15476 (Accession NP.659493.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC15476. 

[15340] MGC15631 (Accession NP_116142.1) is another GAM94 
target gene, herein designated TARGET GENE. MGC15631 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by MGC15631, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC15631 BINDING SITE, designated SEQ ID:17793, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15341] Another function of GAM94 is therefore inhibition of 

MGC15631 (Accession NP_116142.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
MGC15631. 

[15342] MGC16044 (Accession NP_612380.1) is another GAM94 
target gene, herein designated TARGET GENE. MGC16044 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC16044, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC16044 BINDING SITE, designated SEQ ID:10140, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15343] Another function of GAM94 is therefore inhibition of 

MGC16044 (Accession NP_612380.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC16044. 

[15344] MGC16063 (Accession NP.444275.1) is another GAM94 
target gene, herein designated TARGET GENE. MGC16063 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC16063, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
MGC16063 BINDING SITE, designated SEQ ID:17265, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15345] Another function of GAM94 is therefore inhibition of 

MGC16063 (Accession NP.444275.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC16063. 

[15346] MGC23980 (Accession NP.659442.2) is another GAM94 
target gene, herein designated TARGET GENE. MGC23980 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC23980, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC23980 BINDING SITE, designated SEQ ID:4692, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15347] Another function of GAM94 is therefore inhibition of 

MGC23980 (Accession NP.659442.2) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



MGC23980. 

[15348] MGC24995 (Accession NP.714914.1) is another GAM94 
target gene, herein designated TARGET GENE. MGC24995 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC24995, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC24995 BINDING SITE, designated SEQ ID:18721, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15349] Another function of GAM94 is therefore inhibition of 

MGC24995 (Accession NP_714914.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC24995. 

[15350] MGC2705 (Accession NP_116090.2) is another GAM94 
target gene, herein designated TARGET GENE. MGC2705 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC2705, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



MGC2705 BINDING SITE, designated SEQ ID:4995, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15351] Another function of GAM94 is therefore inhibition of 

MGC2705 (Accession NP_116090.2) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC2705. 

[15352] MGC27382 (Accession XP.294972.1) is another GAM94 
target gene, herein designated TARGET GENE. MGC27382 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC27382, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC27382 BINDING SITE, designated SEQ ID:10511, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15353] Another function of GAM94 is therefore inhibition of 

MGC27382 (Accession XP_294972.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC27382. 

[15354] MGC32104 (Accession NP_653285.1) is another GAM94 



target gene, herein designated TARGET GENE. MGC32104 
BINDING SITE1 and MGC32104 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by MGC32104, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MGC32104 BINDING SITE1 
and MGC32104 BINDING SITE2, designated SEQID:6076 
and SEQ ID:3355 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 
[15355] Another function of GAM94 is therefore inhibition of 

MGC32104 (Accession NP_653285.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC32104. 

[15356] MGC3262 (Accession NP_076934.1) is another GAM94 
target gene, herein designated TARGET GENE. MGC3262 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3262, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



MGC3262 BINDING SITE, designated SEQ ID:8239, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15357] Another function of GAM94 is therefore inhibition of 

MGC3262 (Accession NP.076934.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC3262. 

[15358] MGC33974 (Accession NP_699181.1) is another GAM94 
target gene, herein designated TARGET GENE. MGC33974 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC33974, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC33974 BINDING SITE, designated SEQ ID:16821, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15359] Another function of GAM94 is therefore inhibition of 

MGC33974 (Accession NP_699181.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC33974. 

[15360] MGC39518 (Accession NP_776183.1) is another GAM94 



target gene, herein designated TARGET GENE. MGC39518 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC39518, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC39518 BINDING SITE, designated SEQ ID:4349, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[15361] Another function of GAM94 is therefore inhibition of 

MGC39518 (Accession NP.776183.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC39518. 

[15362] MGC40107 (Accession NP_689979.1) is another GAM94 
target gene, herein designated TARGET GENE. MGC40107 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC40107, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC40107 BINDING SITE, designated SEQ ID:20005, to 
the nucleotide sequence of GAM94 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:332. 
[15363] Another function of GAM94 is therefore inhibition of 

MGC40107 (Accession NP.689979.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC40107. 

[15364] MGC40168 (Accession NP.714920.1) is another GAM94 
target gene, herein designated TARGET GENE. MGC40168 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC40168, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC40168 BINDING SITE, designated SEQ ID: 10970, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15365] Another function of GAM94 is therefore inhibition of 

MGC40168 (Accession NP_714920.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC40168. 

[15366] MGC4607 (Accession NP_113631.1) is another GAM94 
target gene, herein designated TARGET GENE. MGC4607 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC4607, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4607 BINDING SITE, designated SEQ ID:10730, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15367] Another function of GAM94 is therefore inhibition of 

MGC4607 (Accession NP_113631.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC4607. 

[15368] Meningioma (disrupted in balanced translocation) 1 (MN1, 
Accession NP_002421.2) is another GAM94 target gene, 
herein designated TARGET GENE. MN1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by MN1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MN1 BINDING SITE, desig- 
nated SEQ ID: 15003, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 



[15369] Another function of GAM94 is therefore inhibition of 

Meningioma (disrupted in balanced translocation) 1 (MN1, 
Accession NP_002421.2) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MN1. 

[15370] MOST2 (Accession NP_064635.1) is another GAM94 target 
gene, herein designated TARGET GENE. MOST2 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by MOST2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MOST2 BIND- 
ING SITE, designated SEQ ID:677, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15371] Another function of GAM94 is therefore inhibition of 

MOST2 (Accession NP_064635.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MOST2. 

[15372] M oT8 (Accession NP_061324.1) is another GAM94 target 
gene, herein designated TARGET GENE. MOT8 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MOT8, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MOT8 BIND- 
ING SITE, designated SEQ ID:16345, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15373] Another function of GAM94 is therefore inhibition of 

MOT8 (Accession NP_061324.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MOT8. 

[15374] M || septin-like fusion (MSF, Accession NP_006631.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. MSF BINDING SITE is a target binding site found in 
the 5^ untranslated region of mRNA encoded by MSF, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MSF BINDING SITE, designated SEQ ID:18395, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15375] Another function of GAM94 is therefore inhibition of Mil 
septin-like fusion (MSF, Accession NP_006631.1), a gene 
which plays a role in the cell cycle, and therefore may be 



associated with Therapy- related acute myeloid leukemia, 
ovarian tumors. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of Therapy- related 
acute myeloid leukemia, ovarian tumors, and of other dis- 
eases and clinical conditions associated with MSF. 

[15376] The function of MSF and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM71.1.Myotubularin related protein 9 (MTMR9, Ac- 
cession NP_056273.2) is another GAM94 target gene, 
herein designated TARGET GENE. MTMR9 BINDING SITE is 
a target binding site found in the 3 V untranslated region 
of mRNA encoded by MTMR9, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MTMR9 BINDING 
SITE, designated SEQ ID:15033, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15377] Another function of GAM94 is therefore inhibition of My- 
otubularin related protein 9 (MTMR9, Accession 
NP_056273.2) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with MTMR9. 

[15378] Muc i n 17 (MUC17, Accession XP.168583.2) is another 
GAM94 target gene, herein designated TARGET GENE. 
MUC17 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by MUC17, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MUC17 BINDING SITE, designated SEQ ID:678, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15379] Another function of GAM94 is therefore inhibition of 

Mucin 17 (MUC17, Accession XP.168583.2) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MUC17. 

[15380] Max interacting protein 1 (MXI1, Accession NP.569157.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. MXI1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by MXI1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 



ity of the nucleotide sequences of MXI1 BINDING SITE, 
designated SEQ ID:1149, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15381] Another function of GAM94 is therefore inhibition of Max 
interacting protein 1 (MXI1, Accession NP.569157.1), a 
gene which acts as a tumor suppressor in vivo, engages 
the MYC network in a functionally relevant manner and 
therefore may be associated with Prostate cancer, neurofi- 
brosarcoma. Accordingly, utilities of GAM94 include diag- 
nosis, prevention and treatment of Prostate cancer, neu- 
rofibrosarcoma, and of other diseases and clinical condi- 
tions associated with MXI1. 

[15382] The function of MXI1 has been established by previous 
studies. One of the most common chromosomal abnor- 
malities in prostate cancer involves loss of 10q22- qter. 
Rarely, a smaller deletion, involving 10q24- q25 has been 
observed, suggesting the presence of a tumor suppressor 
gene at that site. Prochownik et al. (1998) prospectively 
evaluated prostate tumors for loss of MXI1 by FISH and 
cytogenetic techniques. Of 40 tumors, 21 (53%) demon- 
strated loss of a single MXI1 allele, as determined by FISH. 
In 10 cases with cytogenetically normal long arms of 



chromosome 10, but with FISH- documented deletion of 
MXI1, 8 mutations of MXI1 were identified. Five of the 
mutant proteins were incapable of binding DNA in associ- 
ation with MAX. Prochownik et al. (1998) concluded that 
MXI1 gene loss in prostate cancer is common and most 
frequently involves a cytogenetically undetectable dele- 
tion. 

[15383] Animal model experiments lend further support to the 
function of MXI1. MXI1 belongs to the family of proteins 
that function as potent antagonists of MYC oncoproteins. 
This antagonism relates to their ability to compete with 
MYC for the protein MAX and for consensus DNA binding 
sites and to recruit Sin3 proteins and their associated 
corepressors. Schreiber- Agus et al. (1998) disrupted the 
Mxil open reading frame in transgenic mice by eliminat- 
ing an exon required for the production of the 2 mouse 
Mxil isoforms. They showed that the mice lacking Mxil 
exhibit progressive multisystem abnormalities. The mice 
also showed increased susceptibility to tumorigenesis ei- 
ther following carcinogen treatment or when also deficient 
in INK4A (OMIM Ref. No. 600160). This cancer- prone 
phenotype may correspond with the enhanced ability of 
several MXI1- deficient cell types, including prostatic ep- 



ithelium, to proliferate. The results show that MXI1 is in- 
volved in the homeostasis of differentiated organ systems, 
acts as a tumor suppressor in vivo, and engages the MYC 
network in a functionally relevant manner. In histologic 
studies of the mice, Schreiber- Agus et al. (1998) focused 
particularly on organs that normally express high or sus- 
tained levels of Mxil, e.g., brain, spleen, kidney, and liver, 
and on tissue types that are susceptible to tumorigenesis 
when a putative tumor suppressor is lost from the 10q24- 
q26 region; for example, the spleen and thymus are sus- 
ceptible to T- cell leukemia, the prostatic epithelium to 
prostate cancer, and the brain to glioblastoma multiforme 
when the 10q24- q26 region is mutated. 

[15384] | t j S appreciated that the abovementioned animal model 
for MXI1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[15385] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15386] Prochownik, E. V.; Grove, L E.; Deubler, D.; Zhu, X. L; 
Stephenson, R. A.; Rohr, L R.; Yin, X.; Brothman, A. R. : 
Commonly occurring loss and mutation of the MXI1 gene 



in prostate cancer. Genes Chromosomes Cancer 22: 295- 
304, 1998. ; and 

[15387] Schreiber- Agus, N.; Meng, Y.; Hoang, T.; Hou, H., Jr.; 

Chen, K.; Greenberg, R.; Cordon- Cardo, C; Lee, H.- W.; 
DePinho, R. A. : Role of Mxil in ageing organ systems and 
the regulation of. 

[15388] Further studies establishing the function and utilities of 
MXI1 are found in John Hopkins OMIM database record ID 
600020, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Max interacting pro- 
tein 1 (MXI1, Accession NP.005953.2) is another GAM94 
target gene, herein designated TARGET GENE. MXI1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
MXI1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MXI1 BINDING SITE, designated SEQ 
ID:1149, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15389] Another function of GAM94 is therefore inhibition of Max 
interacting protein 1 (MXI1, Accession NP.005953.2), a 
gene which acts as a tumor suppressor in vivo, engages 



the MYC network in a functionally relevant manner and 
therefore may be associated with Prostate cancer, neurofi- 
brosarcoma. Accordingly, utilities of GAM94 include diag- 
nosis, prevention and treatment of Prostate cancer, neu- 
rofibrosarcoma, and of other diseases and clinical condi- 
tions associated with MXI1. 
[15390] The function of MXI1 has been established by previous 
studies. One of the most common chromosomal abnor- 
malities in prostate cancer involves loss of 10q22- qter. 
Rarely, a smaller deletion, involving 10q24- q25 has been 
observed, suggesting the presence of a tumor suppressor 
gene at that site. Prochownik et al. (1998) prospectively 
evaluated prostate tumors for loss of MXI1 by FISH and 
cytogenetic techniques. Of 40 tumors, 21 (53%) demon- 
strated loss of a single MXI1 allele, as determined by FISH. 
In 10 cases with cytogenetically normal long arms of 
chromosome 10, but with FISH- documented deletion of 
MXI1, 8 mutations of MXI1 were identified. Five of the 
mutant proteins were incapable of binding DNA in associ- 
ation with MAX. Prochownik et al. (1998) concluded that 
MXI1 gene loss in prostate cancer is common and most 
frequently involves a cytogenetically undetectable dele- 
tion. 



[15391] Animal model experiments lend further support to the 
function of MXI1. MXI1 belongs to the family of proteins 
that function as potent antagonists of MYC oncoproteins. 
This antagonism relates to their ability to compete with 
MYC for the protein MAX and for consensus DNA binding 
sites and to recruit Sin3 proteins and their associated 
corepressors. Schreiber- Agus et al. (1998) disrupted the 
Mxil open reading frame in transgenic mice by eliminat- 
ing an exon required for the production of the 2 mouse 
Mxil isoforms. They showed that the mice lacking Mxil 
exhibit progressive multisystem abnormalities. The mice 
also showed increased susceptibility to tumorigenesis ei- 
ther following carcinogen treatment or when also deficient 
in INK4A (OMIM Ref. No. 600160). This cancer- prone 
phenotype may correspond with the enhanced ability of 
several MXI1- deficient cell types, including prostatic ep- 
ithelium, to proliferate. The results show that MXI1 is in- 
volved in the homeostasis of differentiated organ systems, 
acts as a tumor suppressor in vivo, and engages the MYC 
network in a functionally relevant manner. In histologic 
studies of the mice, Schreiber- Agus et al. (1998) focused 
particularly on organs that normally express high or sus- 
tained levels of Mxil, e.g., brain, spleen, kidney, and liver, 



and on tissue types that are susceptible to tumorigenesis 
when a putative tumor suppressor is lost from the 10q24- 
q26 region; for example, the spleen and thymus are sus- 
ceptible to T- cell leukemia, the prostatic epithelium to 
prostate cancer, and the brain to glioblastoma multiforme 
when the 10q24- q26 region is mutated. 

[15392] | t j S appreciated that the abovementioned animal model 
for MXI1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[15393] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15394] Prochownik, E. V.; Grove, L E.; Deubler, D.; Zhu, X. L; 
Stephenson, R. A.; Rohr, L R.; Yin, X.; Brothman, A. R. : 
Commonly occurring loss and mutation of the MXI1 gene 
in prostate cancer. Genes Chromosomes Cancer 22: 295- 
304, 1998. ; and 

[15395] Schreiber- Agus, N.; Meng, Y.; Hoang, T.; Hou, H., Jr.; 

Chen, K.; Greenberg, R.; Cordon- Cardo, C; Lee, H.- W.; 
DePinho, R. A. : Role of Mxil in ageing organ systems and 
the regulation of. 

[15396] Further studies establishing the function and utilities of 



MXI1 are found in John Hopkins OMIM database record ID 
600020, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Myosin, heavy 
polypeptide 10, non-muscle (MYH10, Accession 
XP.290747.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. MYH10 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by MYH10, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MYH10 BINDING SITE, designated 
SEQ ID:4996, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15397] Another function of GAM94 is therefore inhibition of 

Myosin, heavy polypeptide 10, non-muscle (MYH10, Ac- 
cession XP_290747.1) . Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MYH10. 

[15398] Myosin, light polypeptide kinase (MYLK, Accession 

NP_444256.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. MYLK BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by MYLK, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MYLK 
BINDING SITE, designated SEQ ID:786, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15399] Another function of GAM94 is therefore inhibition of 
Myosin, light polypeptide kinase (MYLK, Accession 
NP_444256.1), a gene which is involved in contraction of 
smooth muscle. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYLK. 

[15400] The function of MYLK has been established by previous 
studies. The contraction of smooth muscle begins with 
the phosphorylation of the light chain of myosin (e.g., 
160781), a reaction catalyzed by myosin light chain ki- 
nase that is itself activated by the binding of calcium- 
calmodulin (see OMIM Ref. No. 114180). This key enzyme 
in muscle contraction, which exists in both nonmuscle 
and smooth muscle isoforms, has been shown by im- 
munohistology to be present in neurons and glia. 

[15401] 

[15402] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15403] potier, M.- C; Chelot, E.; Pekarsky, Y.; Gardiner, K.; 

Rossier, J.; Turnell, W. G. : The human myosin light chain 
kinase (MLCK) from hippocampus: cloning, sequencing, 
expression, and localization to 3cen- q21. Genomics 29: 
562- 570, 1995. ; and 

[15404] watterson, D. M.; Schavocky, J. P.; Guo, L; Weiss, C.; 

Chlenski, A.; Shirinsky, V. P.; Van Eldik, L J.; Haiech, J. : 
Analysis of the kinase- related protein gene found at hu- 
man chromo. 

[15405] Further studies establishing the function and utilities of 
MYLK are found in John Hopkins OMIM database record ID 
600922, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Myosin, light 
polypeptide kinase (MYLK, Accession NP_444255.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. MYLK BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by MYLK, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MYLK BINDING SITE, 



designated SEQ ID:786, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15406] Another function of GAM94 is therefore inhibition of 
Myosin, light polypeptide kinase (MYLK, Accession 
NP.444255.1), a gene which is involved in contraction of 
smooth muscle. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYLK. 

[15407] The function of MYLK has been established by previous 
studies. The contraction of smooth muscle begins with 
the phosphorylation of the light chain of myosin (e.g., 
160781), a reaction catalyzed by myosin light chain ki- 
nase that is itself activated by the binding of calcium- 
calmodulin (see OMIM Ref. No. 114180). This key enzyme 
in muscle contraction, which exists in both nonmuscle 
and smooth muscle isoforms, has been shown by im- 
munohistology to be present in neurons and glia. 

[15408] 

[15409] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15410] potier, M.- C.; Chelot, E.; Pekarsky, Y.; Gardiner, K.; 



Rossier, J.; Turnell, W. G. : The human myosin light chain 
kinase (MLCK) from hippocampus: cloning, sequencing, 
expression, and localization to 3cen- q21. Genomics 29: 
562- 570, 1995. ; and 
[15411] Watterson, D. M.; Schavocky, J. P.; Guo, L; Weiss, C.; 

Chlenski, A.; Shirinsky, V. P.; Van Eldik, L J.; Haiech, J. : 
Analysis of the kinase- related protein gene found at hu- 
man chromo. 

[15412] Further studies establishing the function and utilities of 

MYLK are found in John Hopkins OMIM database record ID 
600922, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Myosin, light 
polypeptide kinase (MYLK, Accession NP.444258.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. MYLK BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by MYLK, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MYLK BINDING SITE, 
designated SEQ ID:786, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 



[15413] Another function of GAM94 is therefore inhibition of 
Myosin, light polypeptide kinase (MYLK, Accession 
NP_444258.1), a gene which is involved in contraction of 
smooth muscle. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYLK. 

[15414] The function of MYLK has been established by previous 
studies. The contraction of smooth muscle begins with 
the phosphorylation of the light chain of myosin (e.g., 
160781), a reaction catalyzed by myosin light chain ki- 
nase that is itself activated by the binding of calcium- 
calmodulin (see OMIM Ref. No. 114180). This key enzyme 
in muscle contraction, which exists in both nonmuscle 
and smooth muscle isoforms, has been shown by im- 
munohistology to be present in neurons and glia. 

[15415] 

[15416] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15417] Potierj M .- C; Chelot, E.; Pekarsky, Y.; Gardiner, K.; 

Rossier, J.; Turnell, W. G. : The human myosin light chain 
kinase (MLCK) from hippocampus: cloning, sequencing, 
expression, and localization to 3cen- q21. Genomics 29: 



562- 570, 1995. ; and 
[15418] watterson, D. M.; Schavocky, J. P.; Guo, L; Weiss, C; 

Chlenski, A.; Shirinsky, V. P.; Van Eldik, L J.; Haiech, J. : 
Analysis of the kinase- related protein gene found at hu- 
man chromo. 

[15419] Further studies establishing the function and utilities of 

MYLK are found in John Hopkins OMIM database record ID 
600922, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Myosin, light 
polypeptide kinase (MYLK, Accession NP_444259.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. MYLK BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by MYLK, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MYLK BINDING SITE, 
designated SEQ ID:786, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15420] Another function of GAM94 is therefore inhibition of 
Myosin, light polypeptide kinase (MYLK, Accession 
NP_444259.1), a gene which is involved in contraction of 



smooth muscle. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYLK. 
[15421] The function of MYLK has been established by previous 
studies. The contraction of smooth muscle begins with 
the phosphorylation of the light chain of myosin (e.g., 
160781), a reaction catalyzed by myosin light chain ki- 
nase that is itself activated by the binding of calcium- 
calmodulin (see OMIM Ref. No. 114180). This key enzyme 
in muscle contraction, which exists in both nonmuscle 
and smooth muscle isoforms, has been shown by im- 
munohistology to be present in neurons and glia. 

[15422] 

[15423] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15424] Potierj M .- C; Chelot, E.; Pekarsky, Y.; Gardiner, K.; 

Rossier, J.; Turnell, W. G. : The human myosin light chain 
kinase (MLCK) from hippocampus: cloning, sequencing, 
expression, and localization to 3cen- q21. Genomics 29: 
562- 570, 1995. ; and 

[15425] watterson, D. M.; Schavocky, J. P.; Guo, L; Weiss, C.; 

Chlenski, A.; Shirinsky, V. P.; Van Eldik, L. J.; Haiech, J. : 



Analysis of the kinase- related protein gene found at hu- 
man chromo. 

[15426] Further studies establishing the function and utilities of 

MYLK are found in John Hopkins OMIM database record ID 
600922, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Myosin, light 
polypeptide kinase (MYLK, Accession NP_444254.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. MYLK BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by MYLK, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MYLK BINDING SITE, 
designated SEQ ID:786, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15427] Another function of GAM94 is therefore inhibition of 
Myosin, light polypeptide kinase (MYLK, Accession 
NP_444254.1), a gene which is involved in contraction of 
smooth muscle. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYLK. 



[15428] The function of MYLK has been established by previous 
studies. The contraction of smooth muscle begins with 
the phosphorylation of the light chain of myosin (e.g., 
160781), a reaction catalyzed by myosin light chain ki- 
nase that is itself activated by the binding of calcium- 
calmodulin (see OMIM Ref. No. 114180). This key enzyme 
in muscle contraction, which exists in both nonmuscle 
and smooth muscle isoforms, has been shown by im- 
munohistology to be present in neurons and glia. 

[15429] 

[15430] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15431] potier, M.- C; Chelot, E.; Pekarsky, Y.; Gardiner, K.; 

Rossier, J.; Turnell, W. G. : The human myosin light chain 
kinase (MLCK) from hippocampus: cloning, sequencing, 
expression, and localization to 3cen- q21. Genomics 29: 
562- 570, 1995. ; and 

[15432] watterson, D. M.; Schavocky, J. P.; Guo, L; Weiss, C.; 

Chlenski, A.; Shirinsky, V. P.; Van Eldik, L. J.; Haiech, J. : 
Analysis of the kinase- related protein gene found at hu- 
man chromo. 

[15433] Further studies establishing the function and utilities of 



MYLK are found in John Hopkins OMIM database record ID 
600922, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Myosin, light 
polypeptide kinase (MYLK, Accession NP.005956.2) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. MYLK BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by MYLK, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MYLK BINDING SITE, 
designated SEQ ID:786, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15434] Another function of GAM94 is therefore inhibition of 
Myosin, light polypeptide kinase (MYLK, Accession 
NP_005956.2), a gene which is involved in contraction of 
smooth muscle. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYLK. 

[15435] The function of MYLK has been established by previous 
studies. The contraction of smooth muscle begins with 
the phosphorylation of the light chain of myosin (e.g., 



160781), a reaction catalyzed by myosin light chain ki- 
nase that is itself activated by the binding of calcium- 
calmodulin (see OMIM Ref. No. 114180). This key enzyme 
in muscle contraction, which exists in both nonmuscle 
and smooth muscle isoforms, has been shown by im- 
munohistology to be present in neurons and glia. 

[15436] 

[15437] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15438] potier, M.- C; Chelot, E.; Pekarsky, Y.; Gardiner, K.; 

Rossier, J.; Turnell, W. G. : The human myosin light chain 
kinase (MLCK) from hippocampus: cloning, sequencing, 
expression, and localization to 3cen- q21. Genomics 29: 
562- 570, 1995. ; and 

[15439] watterson, D. M.; Schavocky, J. P.; Guo, L; Weiss, C.; 

Chlenski, A.; Shirinsky, V. P.; Van Eldik, L. J.; Haiech, J. : 
Analysis of the kinase- related protein gene found at hu- 
man chromo. 

[15440] Further studies establishing the function and utilities of 

MYLK are found in John Hopkins OMIM database record ID 
600922, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Myosin, light 



polypeptide kinase (MYLK, Accession NP_444260.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. MYLK BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by MYLK, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MYLK BINDING SITE, 
designated SEQ ID:786, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15441] Another function of GAM94 is therefore inhibition of 
Myosin, light polypeptide kinase (MYLK, Accession 
NP_444260.1), a gene which is involved in contraction of 
smooth muscle. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYLK. 

[15442] The function of MYLK has been established by previous 
studies. The contraction of smooth muscle begins with 
the phosphorylation of the light chain of myosin (e.g., 
160781), a reaction catalyzed by myosin light chain ki- 
nase that is itself activated by the binding of calcium- 
calmodulin (see OMIM Ref. No. 114180). This key enzyme 



in muscle contraction, which exists in both nonmuscle 
and smooth muscle isoforms, has been shown by im- 
munohistology to be present in neurons and glia. 

[15443] 

[15444] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15445] potier, M.- C; Chelot, E.; Pekarsky, Y.; Gardiner, K.; 

Rossier, J.; Turnell, W. G. : The human myosin light chain 
kinase (MLCK) from hippocampus: cloning, sequencing, 
expression, and localization to 3cen- q21. Genomics 29: 
562- 570, 1995. ; and 

[15446] Watterson, D. M.; Schavocky, J. P.; Guo, L; Weiss, C.; 

Chlenski, A.; Shirinsky, V. P.; Van Eldik, L J.; Haiech, J. : 
Analysis of the kinase- related protein gene found at hu- 
man chromo. 

[15447] Further studies establishing the function and utilities of 

MYLK are found in John Hopkins OMIM database record ID 
600922, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Myosin, light 
polypeptide kinase (MYLK, Accession NP.444257.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. MYLK BINDING SITE is a target binding site found in 



the 3 X untranslated region of multiple transcripts of 
mRNA encoded by MYLK, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MYLK BINDING SITE, 
designated SEQ ID:786, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15448] Another function of GAM94 is therefore inhibition of 
Myosin, light polypeptide kinase (MYLK, Accession 
NP_444257.1), a gene which is involved in contraction of 
smooth muscle. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYLK. 

[15449] The function of MYLK has been established by previous 
studies. The contraction of smooth muscle begins with 
the phosphorylation of the light chain of myosin (e.g., 
160781), a reaction catalyzed by myosin light chain ki- 
nase that is itself activated by the binding of calcium- 
calmodulin (see OMIM Ref. No. 114180). This key enzyme 
in muscle contraction, which exists in both nonmuscle 
and smooth muscle isoforms, has been shown by im- 
munohistology to be present in neurons and glia. 



[15450] 

[15451] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15452] Potierj M .- C; Chelot, E.; Pekarsky, Y.; Gardiner, K.; 

Rossier, J.; Turnell, W. G. : The human myosin light chain 
kinase (MLCK) from hippocampus: cloning, sequencing, 
expression, and localization to 3cen- q21. Genomics 29: 
562- 570, 1995. ; and 

[15453] Watterson, D. M.; Schavocky, J. P.; Guo, L; Weiss, C.; 

Chlenski, A.; Shirinsky, V. P.; Van Eldik, L J.; Haiech, J. : 
Analysis of the kinase- related protein gene found at hu- 
man chromo. 

[15454] Further studies establishing the function and utilities of 

MYLK are found in John Hopkins OMIM database record ID 
600922, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Myosin, light 
polypeptide kinase (MYLK, Accession NP.444253.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. MYLK BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by MYLK, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MYLK BINDING SITE, 
designated SEQ ID:786, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15455] Another function of GAM94 is therefore inhibition of 
Myosin, light polypeptide kinase (MYLK, Accession 
NP.444253.1), a gene which is involved in contraction of 
smooth muscle. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MYLK. 

[15456] The function of MYLK has been established by previous 
studies. The contraction of smooth muscle begins with 
the phosphorylation of the light chain of myosin (e.g., 
160781), a reaction catalyzed by myosin light chain ki- 
nase that is itself activated by the binding of calcium- 
calmodulin (see OMIM Ref. No. 114180). This key enzyme 
in muscle contraction, which exists in both nonmuscle 
and smooth muscle isoforms, has been shown by im- 
munohistology to be present in neurons and glia. 

[15457] 

[15458] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[15459] potier, M.- C; Chelot, E.; Pekarsky, Y.; Gardiner, K.; 

Rossier, J.; Turnell, W. G. : The human myosin light chain 
kinase (MLCK) from hippocampus: cloning, sequencing, 
expression, and localization to 3cen- q21. Genomics 29: 
562- 570, 1995. ; and 

[15460] watterson, D. M.; Schavocky, J. P.; Guo, L; Weiss, C.; 

Chlenski, A.; Shirinsky, V. P.; Van Eldik, L J.; Haiech, J. : 
Analysis of the kinase- related protein gene found at hu- 
man chromo. 

[15461] Further studies establishing the function and utilities of 
MYLK are found in John Hopkins OMIM database record ID 
600922, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Myozenin 2 (MYOZ2, 
Accession NP_057683.1) is another GAM94 target gene, 
herein designated TARGET GENE. MYOZ2 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by MYOZ2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MYOZ2 BINDING 
SITE, designated SEQ ID:7967, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 



nated SEQID:332. 
[15462] Another function of GAM94 is therefore inhibition of My- 
ozenin 2 (MYOZ2, Accession NP_057683.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MYOZ2. 

[15463] Neurofilament, heavy polypeptide 200kda (NEFH, Acces- 
sion NP_066554.1) is another GAM94 target gene, herein 
designated TARGET GENE. NEFH BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by NEFH, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NEFH BINDING SITE, designated 
SEQ ID: 15071, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15464] Another function of GAM94 is therefore inhibition of Neu- 
rofilament, heavy polypeptide 200kda (NEFH, Accession 
NP_066554.1), a gene which is involved in the mainte- 
nance of neuronal caliber and in mature axons and there- 
fore may be associated with Amyotrophic lateral sclerosis. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of Amyotrophic lateral sclerosis, and of 



other diseases and clinical conditions associated with 
NEFH. 

[15465] The function of NEFH has been established by previous 

studies. See 162280. Mattei et al. (1988) used a rat cDNA 
probe coding for the C- terminal extension of the NFH 
gene to assign, by in situ hybridization, the human NFH 
gene to 22ql2.1- ql3.1. The possible implications of the 
fact that neurologic disorders such as meningioma map to 
this region were discussed. In the course of cloning the 
region between 2 markers, D22S212 and D22S32, that 
flank the NF2 (OMIM Ref. No. 101000) gene, Rouleau et al. 
(1993) identified a gene with a neuronal pattern of ex- 
pression and a transcript size identical to that of NEFH. 
Use of NEFH cDNA confirmed the identity. There is com- 
pelling evidence that the NEFH locus is close to the NF2 
locus. For example, Watson et al. (1993) found that the 
NEFH locus was hemizygous in a deletion that was ob- 
served in affected members of a family with NF2 and was 
estimated to be about 700 kb long. The NF2 locus has 
been positioned at 22ql2.2. Bucan et al. (1993) mapped 
the homologous murine gene, which they symbolized Nfh, 
to chromosome 11. The tail of the heavy neurofilament 
subunit is composed of the repeating amino acid motif, 



usually X- lysine- serine- proline- Y- lysine (OMIM Ref. 
No. XKSPYK), where X is a single amino acid and Y is 1 to 
3 amino acids. There are 2 common polymorphic variants 
of 44 and 45 repeats. The tail probably regulates axonal 
caliber, with interfilament spacing determined by phos- 
phorylation of the KSP motifs. According to Al- Chalabi et 
al. (1999), the polymorphic variants had been mislabeled 
in the published literature as 44 and 43 repeat variants, 
respectively, and therefore were referred to by them sim- 
ply as long (L) and short (S) alleles. 

[15466] 

[15467] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15468] Al- Chalabi, A.; Andersen, P. M.; Nilsson, P.; Chioza, B.; 
AnderssonJ. L; Russ, C; Shaw, C. E.; Powell, J. F.; Leigh, 
P. N. : Deletions of the heavy neurofilament subunit tail in 
amyotrophic lateral sclerosis. Hum. Molec. Genet. 8: 157- 
164, 1999. ; and 

[15469] Watson, C.J.; Gaunt, L; Evans, G.; Patel, K.; Harris, R.; 
Strachan, T. : A disease- associated germline deletion 
maps the type 2 neurofibromatosis (NF2) gene between 
the Ewing sarcoma. 



[15470] Further studies establishing the function and utilities of 
NEFH are found in John Hopkins OMIM database record ID 
162230, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Sialidase 3 
(membrane sialidase) (NEU3, Accession NP.006647.2) is 
another GAM94 target gene, herein designated TARGET 
GENE. NEU3 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by NEU3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of NEU3 BINDING SITE, designated SEQ ID:18396, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15471] Another function of GAM94 is therefore inhibition of Siali- 
dase 3 (membrane sialidase) (NEU3, Accession 
NP_006647.2) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NEU3. 

[15472] Nuclear factor (erythroid-derived 2), 45kda (NFE2, Acces- 
sion NP_006154.1) is another GAM94 target gene, herein 
designated TARGET GENE. NFE2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by NFE2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NFE2 BINDING SITE, designated 
SEQ ID:6329, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15473] Another function of GAM94 is therefore inhibition of Nu- 
clear factor (erythroid-derived 2), 45kda (NFE2, Accession 
NP_006154.1), a gene which regulates expression of the 
beta globin gene. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NFE2. 

[15474] The function of NFE2 has been established by previous 
studies. Peters et al. (1993) demonstrated that the Nfe2 
gene in the mouse maps to chromosome 15 in a region 
containing the microcytic anemia (mk) gene. Homozygous 
mk mice were shown by Bannerman et al. (1972) to have 
defective intestinal iron transport and severe anemia. Pe- 
ters et al. (1993) demonstrated Nfe2 expression in the 
mouse small intestine and NF- E2 binding activity in nu- 
clear extracts of a human colon carcinoma cell line (OMIM 
Ref. No. Caco- 2). Caco- 2 cells possess properties of the 
small intestine, including the ability to transport iron. 



These data together indicated that NF- E2 plays a role in 
all aspects of hemoglobin production: globin synthesis, 
heme synthesis, and the procurement of iron. (NF- E2 
recognition sites are present not only in the locus control 
regions of the globin genes but also in the gene promot- 
ers of 2 heme biosynthetic enzymes, porphobilinogen 
deaminase (OMIM Ref. No. 176000) and ferrochelatase 
(OMIM Ref. No. 177000).) The 45- kD subunit of the hu- 
man globin locus control region binding protein, NFE2, 
was cloned by homology to the murine gene. Immunopre- 
cipitation experiments demonstrated in vivo association of 
the p45 subunit with an 18- kD protein (see OMIM Ref. 
No. MAFG, 602020, and MAFK, 600197). Because bZIP 
proteins bind DNA as dimers, it is likely that native NFE2 
is a heterodimer of 45- and 18- kD subunits. By fluores- 
cence in situ hybridization, Weremowicz et al. (1993) as- 
signed the p45 subunit of NFE2 to 12ql3. Chan et al. 
(1993) likewise cloned the human homolog of mouse NF- 
E2. Extensive survey of human tissue samples found that 
NFE2 expression is not limited to erythropoietic organs. 
Expression in the colon and testis suggested that NFE2 
may participate in the regulation of genes other than 
globin 



[15475] 

[15476] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15477] shivdasani, R. A.; Rosenblatt, M. F.; Zucker- Franklin, D.; 
Jackson, C. W.; Hunt, P.; Saris, C.J. M.; Orkin, S. H. : Tran- 
scription factor NF- E2 is required for platelet formation 
independent of the actions of thrombopoietin/MGDF in 
megakaryocyte development. Cell 81: 695- 704, 1995. ; 
and 

[15478] Weremowicz, S.; Andrews, N. C; Orkin, S. H.; Morton, C. 
C. : Mapping the p45 subunit of human NFE2 to 12ql3. 
(Abstract) Human Genome Mapping Workshop 93 25, 
1993. 

[15479] Further studies establishing the function and utilities of 
NFE2 are found in John Hopkins OMIM database record ID 
601490, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Nuclear factor i/b 
(NFIB, Accession NP_005587.1) is another GAM94 target 
gene, herein designated TARGET GENE. NFIB BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by NFIB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NFIB BINDING 
SITE, designated SEQ ID:9068, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[15480] Another function of GAM94 is therefore inhibition of Nu- 
clear factor i/b (NFIB, Accession NP_005587.1), a gene 
which recognizes and binds the palindromic sequence 5- 
ttggcnnnnngccaa- 3' present in viral and cellular promot- 
ers. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with NFIB. 

[15481] The function of NFIB has been established by previous 

studies. See nuclear factor l/A (NFIA; 600727). Qian et al. 
(1995) mapped the NFIB gene to chromosome 9p24.1 by 
fluorescence in situ hybridization. Approximately 12% of 
all pleomorphic adenomas of the salivary glands are char- 
acterized by chromosome aberrations involving 12ql3- 
ql5. Several chromosomes have been found as transloca- 
tion partners of chromosome 12, and some of these are 
recurrent. The target gene on 12ql3- ql5 involved in the 
translocation is HMGIC (OMIM Ref. No. 600698). Fusion 
partner genes include LPP (OMIM Ref. No. 600700) on 3q, 



ALDH2 (OMIM Ref. No. 100650) on 12q24.1, and FHIT 
(OMIM Ref. No. 601153) on 3p. Using 3- prime- RACE 
analysis of a primary adenoma with an apparently normal 
karyotype, Geurts et al. (1998) found an HMGIC fusion 
transcript containing ectopic sequences derived from the 
NFIB gene. In a second adenoma with an 
ins(9;12)(p23;ql2ql5) as the sole anomaly, they also 
found an HMGIC/NFIB hybrid transcript. Nucleotide se- 
quence analysis of the fusion transcripts indicated that 
the genetic aberration in both tumors resulted in the re- 
placement of a carboxy- terminal segment of HMGIC by 
the last 5 amino acids of NFIB 

[15482] 

[15483] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15484] Geurts, J. M. W.; Schoenmakers, E. F. P. M.; Roijer, E.; As- 
trom, A.- K.; Stenman, G.; van de Ven, W.J. M. : Identifi- 
cation of NFIB as recurrent translocation partner gene of 
HMGIC in pleomorphic adenomas. Oncogene 16: 865- 
872, 1998. ; and 

[15485] Qj arlj p.; Kruse, U.; Lichter, P.; Sippel, A. E. : Chromosomal 
localization of the four genes (NFIA, B, C, and X) for the 



human transcription factor nuclear factor I by FISH. Ge- 
nomics 28. 

[15486] Further studies establishing the function and utilities of 
NFIB are found in John Hopkins OMIM database record ID 
600728, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Nucleolar protein 3 
(apoptosis repressor with card domain) (NOL3, Accession 
NP_003937.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. NOL3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by NOL3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NOL3 BINDING SITE, designated 
SEQ ID: 13717, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15487] Another function of GAM94 is therefore inhibition of Nu- 
cleolar protein 3 (apoptosis repressor with card domain) 
(NOL3, Accession NP_003937.1), a gene which inhibits 
CASP2 and CASP8 and interacts with splicing factors. Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with NOL3. 



[15488] The function of NOL3 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. Nuclear receptor subfamily 1, group h, mem- 
ber 2 (NR1H2, Accession NP_009052.1) is another GAM94 
target gene, herein designated TARGET GENE. NR1H2 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by NR1H2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NR1H2 BINDING SITE, designated SEQ ID: 14187, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15489] Another function of GAM94 is therefore inhibition of Nu- 
clear receptor subfamily 1, group h, member 2 (NR1H2, 
Accession NP_009052.1), a gene which binds preferen- 
tially to double- stranded oligonucleotide direct repeats . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with NR1H2. 

[15490] The function of NR1H2 has been established by previous 
studies. The LX receptors (LXRs) were originally identified 



as orphan members of the nuclear receptor superfamily 
because their ligands were unknown. Like other receptors 
in the family, LXRs heterodimerize with retinoid X receptor 
(see OMIM Ref. No. 180245) and bind to specific response 
elements (LXREs) characterized by direct repeats sepa- 
rated by 4 nucleotides. Two genes, alpha (LXRA, 602423) 
and beta, are known to encode LXR proteins (Song et al., 
1995). 

[15491] Animal model experiments lend further support to the 

function of NR1H2. Repa et al. (2002) presented evidence 
for the direct control of the ATP- binding cassette sterol 
transporters Abcal (OMIM Ref. No. 600046), Abcg5 (OMIM 
Ref. No. 605459), and Abcg8 (OMIM Ref. No. 605460) by 
the liver X receptors. The intensity of hepatic and jejunal 
staining for Abcg5/g8 and Abcal was increased in normal 
mice fed cholesterol or other Lxr agonists. Cholesterol 
feeding resulted in upregulation of Abcg5 and Abcg8 in 
the Lxrb null mice, but not in the Lxra null or double 
knockout mice, suggesting that Lxra is required for sterol 
upregulation of Abcg5/g8 in this model. In a rat hep- 
atoma cell line, Lxr- dependent transcription of the 
Abcg5/g8 genes was cycloheximide- resistant, indicating 
that these genes are directly regulated by the liver X re- 



ceptors. 

[15492] it j S appreciated that the abovementioned animal model 

for NR1H2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[15493] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15494] RepaJ.J.; Berge, K. E.; Pomajzl, C; Richardson, J. A.; 

Hobbs, H.; Mangelsdorf, D.J. : Regulation of ATP- binding 
cassette sterol transporters ABCG5 and ABCG8 by the liver 
X receptors alpha and beta. J. Biol. Chem. 277: 18793- 
18800, 2002. ; and 

[15495] song, C; Hiipakka, R. A.; Kokontis, J. M.; Liao, S. : Ubiqui- 
tous receptor: structures, immunocytochemical localiza- 
tion, and modulation of gene activation by receptors for 
retinoic ac. 

[15496] Further studies establishing the function and utilities of 
NR1H2 are found in John Hopkins OMIM database record 
ID 600380, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Nuclear re- 
ceptor subfamily 4, group a, member 3 (NR4A3, Accession 
NP_775290.1) is another GAM94 target gene, herein des- 



ignated TARGET GENE. NR4A3 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by NR4A3, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
NR4A3 BINDING SITE, designated SEQ ID: 15634, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15497] Another function of GAM94 is therefore inhibition of Nu- 
clear receptor subfamily 4, group a, member 3 (NR4A3, 
Accession NP.775290.1) .Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NR4A3. 

[15498] Netrin 4 (NTN4, Accession NP_067052.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
NTN4 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by NTN4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NTN4 BINDING SITE, designated SEQ ID:4071, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 



RNA, also designated SEQ ID:332. 
[15499] Another function of GAM94 is therefore inhibition of 

Netrin 4 (NTN4, Accession NP_067052.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NTN4. 

[15500] Nucleoporin 54kda (NUP54, Accession NP.059122.2) is 
another GAM94 target gene, herein designated TARGET 
GENE. NUP54 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
NUP54, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NUP54 BINDING SITE, designated 
SEQ ID: 16346, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15501] Another function of GAM94 is therefore inhibition of Nu- 
cleoporin 54kda (NUP54, Accession NP.059122.2) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with NUP54. 

[15502] mxi7 (Accession NP.065716.1) is another GAM94 target 
gene, herein designated TARGET GENE. NX17 BINDING 



SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by NX17, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NX17 BIND- 
ING SITE, designated SEQ ID:14516, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15503] Another function of GAM94 is therefore inhibition of NX17 
(Accession NP.065716.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NX17. 

[15504] Nyctalopin (NYX, Accession NP.072089.1) is another 

GAM94 target gene, herein designated TARGET GENE. NYX 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by NYX, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of NYX 
BINDING SITE, designated SEQ ID:8632, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15505] Another function of GAM94 is therefore inhibition of Nyc- 



talopin (NYX, Accession NP_072089.1), a gene which 
functions as the von willebrand factor receptor and medi- 
ates von willebrand factor- dependent platelet adhesion 
to blood vessels, the adhesion of platelets to injured vas- 
cular surfaces in the arterial circulation is a critical initiat- 
ing event in hemostasis (by similarity), and therefore is 
associated with X- linked complete congenital stationary 
night blindness. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of X- linked complete 
congenital stationary night blindness, and of other dis- 
eases and clinical conditions associated with NYX. 
[15506] The function of NYX has been established by previous 

studies. By positional cloning and the candidate gene ap- 
proach, directed at the elucidation of the defect in com- 
plete congenital stationary night blindness (CSNB1; 
310500), Bech- Hansen et al. (2000) identified a novel 
gene, NYX, that encodes a protein (nyctalopin) of 481 
amino acids. Nyctalopin shows sequence similarity with 
members of the superfamily of proteins containing tan- 
dem arrays of the leucine- rich repeat (LRR) motif, as well 
as other features qualifying the protein as a member of 
the subfamily of small leucine- rich proteoglycans (SLRPs). 
By PCR amplification of tissue- specific cDNA, Bech- 



Hansen et al. (2000) detected expression of NYX in retina 
and kidney only. In the retina it appeared to be expressed 
in photoreceptors, bipolar and amacrine interneurons, and 
ganglion cells. Pusch et al. (2000) likewise detected 14 
different mutations. In 3 families the gene was partially 
deleted. They found expression of the gene at low levels 
in retina, brain, testis, and muscle. 

[15507] 

[15508] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15509] Bech- Hansen, N. T.; Naylor, M. J.; Maybaum, T. A.; 

Sparkes, R. L; Koop, B.; Birch, D. C; Bergen, A. A. B.; Prin- 
sen, C. F. M.; Polomeno, R. C; Gal, A.; Drack, A. V.; 
Musarella, M. A.; Jacobson, S. C; Young, R. S. L; Weleber, 
R. G. : Mutations in NYX, encoding the leucine- rich pro- 
teoglycan nyctalopin, cause X- linked complete congenital 
stationary night blindness. Nature Genet. 26: 319- 323, 
2000. ; and 

[15510] pusch, c. M.; Zeitz, C.; Brandau, O.; Pesch, K.; Achatz, H.; 

Feil, S.; Scharfe, C.; Maurer, J.; Jacobi, F. K.; Pinckers, A.; 

Andreasson, S.; Hardcastle, A.; Wissinger, B.; Berger, W.;. 
[15511] Further studies establishing the function and utilities of 



NYX are found in John Hopkins OMIM database record ID 
300278, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Oxysterol binding 
protein-like 11 (OSBPL11, Accession NP.073613.2) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. OSBPL11 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
OSBPL11, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of OSBPL11 BINDING SITE, designated 
SEQ ID:7034, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15512] Another function of GAM94 is therefore inhibition of 
Oxysterol binding protein-like 11 (OSBPL11, Accession 
NP_073613.2) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL11. 

[15513] Oxysterol binding protein-like 3 (OSBPL3, Accession 

NP_663160.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. OSBPL3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL3, correspond- 



ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL3 BINDING SITE, designated SEQ ID:6630, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[15514] Another function of GAM94 is therefore inhibition of 
Oxysterol binding protein-like 3 (OSBPL3, Accession 
NP_663160.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL3. 

[15515] Oxysterol binding protein-like 3 (OSBPL3, Accession 

NP.663161.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. OSBPL3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL3, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL3 BINDING SITE, designated SEQ ID:6630, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[15516] Another function of GAM94 is therefore inhibition of 



Oxysterol binding protein-like 3 (OSBPL3, Accession 
NP_663161.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL3. 

[15517] Oxysterol binding protein-like 3 (OSBPL3, Accession 

NP.663164.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. OSBPL3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL3, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL3 BINDING SITE, designated SEQ ID:6630, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[15518] Another function of GAM94 is therefore inhibition of 
Oxysterol binding protein-like 3 (OSBPL3, Accession 
NP_663164.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL3. 

[15519] Oxysterol binding protein-like 3 (OSBPL3, Accession 

NP_056365.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. OSBPL3 BINDING SITE is a target 



binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL3, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL3 BINDING SITE, designated SEQ ID:6630, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[15520] Another function of GAM94 is therefore inhibition of 
Oxysterol binding protein-like 3 (OSBPL3, Accession 
NP.056365.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL3. 

[15521] Oxysterol binding protein-like 3 (OSBPL3, Accession 

NP.663162.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. OSBPL3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL3, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL3 BINDING SITE, designated SEQ ID:6630, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 



RNA, also designated SEQ ID:332. 

[15522] Another function of GAM94 is therefore inhibition of 
Oxysterol binding protein-like 3 (OSBPL3, Accession 
NP.663162.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL3. 

[15523] Oxysterol binding protein-like 3 (OSBPL3, Accession 

NP.663163.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. OSBPL3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL3, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL3 BINDING SITE, designated SEQ ID:6630, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[15524] Another function of GAM94 is therefore inhibition of 
Oxysterol binding protein-like 3 (OSBPL3, Accession 
NP_663163.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL3. 

[15525] Orthodenticle homolog 1 (drosophila) (OTX1, Accession 



NP_055377.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. OTX1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by OTX1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of OTX1 BINDING SITE, designated 
SEQ ID:2466, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[15526] Another function of GAM94 is therefore inhibition of Or- 
thodenticle homolog 1 (drosophila) (OTX1, Accession 
NP.055377.1), a gene which plays a role in the develop- 
ment of the brain and the sense organs. Accordingly, util- 
ities of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
OTX1. 

[15527] The function of OTX1 has been established by previous 
studies. OTX1 is a homeobox family gene related to a 
gene expressed in the developing Drosophila head termed 
'orthodenticle.' Simeone et al. (1992) identified rodent 
OTX2 (OMIM Ref. No. 600037). A homolog is also found in 
the zebrafish. Tissue expression of OTX1 is similar to that 
of OTX2 but is more restricted (Boncinelli et al., 1993). 



Frantz et al. (1994) showed that Otxl mRNA was ex- 
pressed by precursors of deep- layer neurons within cor- 
tical layers 5 and 6 of the rat brain during both postnatal 
and adult life. Using a cosmid containing the gene, Kas- 
tury et al. (1994) mapped human OTX1 to 2pl3 by fluo- 
rescence in situ hybridization, near the locus for EMX1 
(OMIM Ref. No. 600034). 
[15528] Animal model experiments lend further support to the 
function of OTX1. Acampora et al. (1996) produced null 
mice by replacing Otxl with the lacZ gene. Otx - /- mice 
exhibited epileptic behavior with the characteristics of 
both focal and generalized seizures. Anatomic and histo- 
logic analyses of brains from 2- 4- month- old Otx - /- 
mice revealed multiple abnormalities affecting mainly the 
telencephalic, temporal, and perirhinal areas, the hip- 
pocampus, mesencephalon, and cerebellum, and the 
acoustic and visual sense organs. Acampora et al. (1996) 
reported that in older Otx - /- mice the epileptic behavior 
and frequency of seizures were somewhat reduced, al- 
though they never disappeared. They detected neither 
epileptic behavior nor electrical seizures in Otx+(/- ) 
mice. The authors stated that this study provides the first 
evidence that loss of function of a homeobox- containing 



gene affects brain development and induces spontaneous 
epilepsy. 

[15529] it is appreciated that the abovementioned animal model 
for OTX1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[15530] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15531] Frantz, G. D.; Weimann, J. M.; Levin, M. E.; McConnell, S. K. 
: Otxl and Otx2 define layers and regions in developing 
cerebral cortex and cerebellum. J. Neurosci. 14: 5725- 
5740, 1994. ; and 

[15532] Acampora, D.; Mazan, S.; Avantaggiato, V.; Barone, P.; 

Tuorto, F.; Lallemand, Y.; Brulet, P.; Simeone, A. : Epilepsy 
and brain abnormalities in mice lacking the Otxl gene. 
Nature Genet. 

[15533] Further studies establishing the function and utilities of 

OTX1 are found in John Hopkins OMIM database record ID 
600036, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. P21(cdknla)-activated kinase 7 (PAK7, Accession 
NP_817127.1) is another GAM94 target gene, herein des- 



ignated TARGET GENE. PAK7 BINDING SITE1 through PAK7 
BINDING SITE3 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
PAK7, corresponding to target binding sites such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of PAK7 BINDING SITE1 through PAK7 BINDING 
SITE3, designated SEQ ID:15289, SEQ ID:12660 and SEQ 
ID: 12660 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15534] Another function of GAM94 is therefore inhibition of 
P21(cdknla)-activated kinase 7 (PAK7, Accession 
NP.817127.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PAK7. 

[15535] P21(cdknla)-activated kinase 7 (PAK7, Accession 

NP_065074.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. PAK7 BINDING SITE1 through PAK7 
BINDING SITE3 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
PAK7, corresponding to target binding sites such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 



ble 4 illustrates the complementarity of the nucleotide se- 
quences of PAK7 BINDING SITE1 through PAK7 BINDING 
SITE3, designated SEQ ID:2124, SEQ ID:15289 and SEQ 
ID:2124 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15536] Another function of GAM94 is therefore inhibition of 
P21(cdknla)-activated kinase 7 (PAK7, Accession 
NP_065074.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PAK7. 

[15537] Poly(a) polymerase beta (testis specific) (PAPOLB, Acces- 
sion NP.064529.2) is another GAM94 target gene, herein 
designated TARGET GENE. PAPOLB BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by PAPOLB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PAPOLB BINDING 
SITE, designated SEQ ID:2613, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[15538] Another function of GAM94 is therefore inhibition of 



Poly(a) polymerase beta (testis specific) (PAPOLB, Acces- 
sion NP.064529.2) . Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PAPOLB. 
[15539] Paired box gene 2 (PAX2, Accession NP_003978.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. PAX 2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by PAX2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PAX 2 BINDING SITE, 
designated SEQ ID:17177, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15540] Another function of GAM94 is therefore inhibition of 

Paired box gene 2 (PAX2, Accession NP_003978.1), a gene 
which involves in kidney cell differentiation and therefore 
is associated with Renal- coloboma syndrome. Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of Renal- coloboma syndrome, and of other 
diseases and clinical conditions associated with PAX2. 

[15541] The function of PAX2 and its association with various dis- 



eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. Paired box gene 2 (PAX2, Accession 
NP_000269.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. PAX 2 BINDING SITE is a target 
binding site found in the 3' untranslated region of multi- 
ple transcripts of mRNA encoded by PAX2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PAX2 
BINDING SITE, designated SEQ ID:17177, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15542] Another function of GAM94 is therefore inhibition of 

Paired box gene 2 (PAX2, Accession NP_000269.1), a gene 
which involves in kidney cell differentiation and therefore 
is associated with Renal- coloboma syndrome. Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of Renal- coloboma syndrome, and of other 
diseases and clinical conditions associated with PAX2. 

[15543] The function of PAX2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to GAM47.1. Paired box gene 2 (PAX2, Accession 
NP_003980.1) is another GAM 94 target gene, herein des- 
ignated TARGET GENE. PAX2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PAX2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PAX2 
BINDING SITE, designated SEQ ID:17177, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15544] Another function of GAM94 is therefore inhibition of 

Paired box gene 2 (PAX2, Accession NP_003980.1), a gene 
which involves in kidney cell differentiation and therefore 
is associated with Renal- coloboma syndrome. Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of Renal- coloboma syndrome, and of other 
diseases and clinical conditions associated with PAX2. 

[15545] The function of PAX2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. Paired box gene 2 (PAX2, Accession 
NP_003981.1) is another GAM94 target gene, herein des- 



ignated TARGET GENE. PAX2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PAX2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PAX2 
BINDING SITE, designated SEQ ID:17177, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15546] Another function of GAM94 is therefore inhibition of 

Paired box gene 2 (PAX2, Accession NP_003981.1), a gene 
which involves in kidney cell differentiation and therefore 
is associated with Renal- coloboma syndrome. Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of Renal- coloboma syndrome, and of other 
diseases and clinical conditions associated with PAX2. 

[15547] The function of PAX2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. Paired box gene 2 (PAX2, Accession 
NP_003979.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. PAX 2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 



pie transcripts of mRNA encoded by PAX2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PAX2 
BINDING SITE, designated SEQ ID:17177, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15548] Another function of GAM94 is therefore inhibition of 

Paired box gene 2 (PAX2, Accession NP_003979.1), a gene 
which involves in kidney cell differentiation and therefore 
is associated with Renal- coloboma syndrome. Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of Renal- coloboma syndrome, and of other 
diseases and clinical conditions associated with PAX2. 

[15549] The function of PAX2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. Paired box gene 7 (PAX7, Accession 
NP_002575.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. PAX 7 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by PAX7, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PAX7 
BINDING SITE, designated SEQ ID:17455, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15550] Another function of GAM94 is therefore inhibition of 

Paired box gene 7 (PAX7, Accession NP.002575.1), a gene 
which involves in myogenesis and therefore is associated 
with Rhabdomyosarcoma- 2. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
Rhabdomyosarcoma- 2, and of other diseases and clinical 
conditions associated with PAX7. 

[15551] The function of PAX7 has been established by previous 

studies. In a review of 28 published cases of the pediatric 
soft tissue cancer alveolar rhabdomyosarcoma (OMIM Ref. 
No. 268220), Whang- Peng et al. (1992) found a charac- 
teristic t(2;13)(q35;ql4) translocation and a variant 
t(l;13)(p36;ql4) translocation in 64% and 18% of the 
cases, respectively. Subsequent molecular biology studies 
demonstrated that these translocations fuse the PAX3 
gene (OMIM Ref. No. 193500) on chromosome 2 or the 
PAX7 gene on chromosome 1 with the forkhead in rhab- 
domyosarcoma gene (OMIM Ref. No. 136533) on chromo- 



some 13 to generate PAX3/FKHR or PAX7/FKHR fusion 
genes. These genes encode chimeric transcription factors 
which, in the case of PAX3/FKHR, was shown to activate 
excessively transcription from binding targets of the wild- 
type PAX 3 transcription factor. Using FISH, RT- PCR, and 
quantitative Southern blot analyses, Barr et al. (1996) 
demonstrated that these fusion genes are amplified in 
20% of fusion- positive tumors. In particular, they found 
in vivo amplification of these fusions in 1 of 22 
PAX3/FKHR- positive cases and 5 of 7 PAX7/FKHR- posi- 
tive cases. By representational difference analysis, Seale et 
al. (2000) isolated mouse Pax7 as a gene specifically ex- 
pressed in cultured satellite cell- derived myoblasts. In 
situ hybridization revealed that Pax7 is also expressed in 
satellite cells residing in adult muscle. Cell culture and 
electron microscopic analysis showed a complete absence 
of satellite cells in Pax7 - /- skeletal muscle. Surprisingly, 
fluorescence- activated cell sorting analysis indicated that 
the proportion of muscle- derived stem cells was unaf- 
fected. Stem cells from Pax7 - /- muscle displayed an al- 
most 10- fold increase in their ability to form hematopoi- 
etic colonies. These results demonstrated that satellite 
cells and muscle- derived stem cells represent distinct cell 



populations. Furthermore, these studies suggested that 
induction of Pax7 in muscle- derived stem cells induces 
satellite cell specification by restricting alternate develop- 
mental programs. 

[15552] Animal model experiments lend further support to the 

function of PAX7. By representational difference analysis, 
Seale et al. (2000) isolated mouse Pax7 as a gene specifi- 
cally expressed in cultured satellite cell- derived my- 
oblasts. In situ hybridization revealed that Pax7 is also 
expressed in satellite cells residing in adult muscle. Cell 
culture and electron microscopic analysis showed a com- 
plete absence of satellite cells in Pax7 - /- skeletal mus- 
cle. Surprisingly, fluorescence- activated cell sorting anal- 
ysis indicated that the proportion of muscle- derived stem 
cells was unaffected. Stem cells from Pax7 - /- muscle 
displayed an almost 10- fold increase in their ability to 
form hematopoietic colonies. These results demonstrated 
that satellite cells and muscle- derived stem cells repre- 
sent distinct cell populations. Furthermore, these studies 
suggested that induction of Pax7 in muscle- derived stem 
cells induces satellite cell specification by restricting al- 
ternate developmental programs. 

[15553] ^ is appreciated that the abovementioned animal model 



for PAX7 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[15554] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15555] Barr, F. C; Nauta, L E.; Davis, R. J.; Schafer, B. W.; Nycum, 
L. M.; Biegel, J. A. : In vivo amplification of the PAX3- 
FKHR and PAX 7- FKHR fusion genes in alveolar rhab- 
domyosarcoma. Hum. Molec. Genet. 5: 15- 21, 1996. ; 
and 

[15556] Seale, P.; Sabourin, L. A.; Girgis- Gabardo, A.; Mansouri, 
A.; Gruss, P.; Rudnicki, M. A. : Pax7 is required for the 
specification of myogenic satellite cells. Cell 102: 777- 
786, 2000. 

[15557] Further studies establishing the function and utilities of 
PAX 7 are found in John Hopkins OMIM database record ID 
167410, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Paired box gene 7 
(PAX7, Accession NP_039236.1) is another GAM94 target 
gene, herein designated TARGET GENE. PAX 7 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by PAX7, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PAX 7 BINDING SITE, designated SEQ ID:17455, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15558] Another function of GAM94 is therefore inhibition of 

Paired box gene 7 (PAX7, Accession NP_039236.1), a gene 
which involves in myogenesis and therefore is associated 
with Rhabdomyosarcoma- 2. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
Rhabdomyosarcoma- 2, and of other diseases and clinical 
conditions associated with PAX7. 

[15559] jhe function of PAX7 has been established by previous 

studies. In a review of 28 published cases of the pediatric 
soft tissue cancer alveolar rhabdomyosarcoma (OMIM Ref. 
No. 268220), Whang- Peng et al. (1992) found a charac- 
teristic t(2;13)(q35;ql4) translocation and a variant 
t(l;13)(p36;ql4) translocation in 64% and 18% of the 
cases, respectively. Subsequent molecular biology studies 
demonstrated that these translocations fuse the PAX3 
gene (OMIM Ref. No. 193500) on chromosome 2 or the 
PAX7 gene on chromosome 1 with the forkhead in rhab- 



domyosarcoma gene (OMIM Ref. No. 136533) on chromo- 
some 13 to generate PAX3/FKHR or PAX7/FKHR fusion 
genes. These genes encode chimeric transcription factors 
which, in the case of PAX3/FKHR, was shown to activate 
excessively transcription from binding targets of the wild- 
type PAX 3 transcription factor. Using FISH, RT- PCR, and 
quantitative Southern blot analyses, Barr et al. (1996) 
demonstrated that these fusion genes are amplified in 
20% of fusion- positive tumors. In particular, they found 
in vivo amplification of these fusions in 1 of 22 
PAX3/FKHR- positive cases and 5 of 7 PAX7/FKHR- posi- 
tive cases. By representational difference analysis, Seale et 
al. (2000) isolated mouse Pax7 as a gene specifically ex- 
pressed in cultured satellite cell- derived myoblasts. In 
situ hybridization revealed that Pax7 is also expressed in 
satellite cells residing in adult muscle. Cell culture and 
electron microscopic analysis showed a complete absence 
of satellite cells in Pax7 - /- skeletal muscle. Surprisingly, 
fluorescence- activated cell sorting analysis indicated that 
the proportion of muscle- derived stem cells was unaf- 
fected. Stem cells from Pax7 - /- muscle displayed an al- 
most 10- fold increase in their ability to form hematopoi- 
etic colonies. These results demonstrated that satellite 



cells and muscle- derived stem cells represent distinct cell 
populations. Furthermore, these studies suggested that 
induction of Pax7 in muscle- derived stem cells induces 
satellite cell specification by restricting alternate develop- 
mental programs. 
[15560] Animal model experiments lend further support to the 

function of PAX7. By representational difference analysis, 
Seale et al. (2000) isolated mouse Pax7 as a gene specifi- 
cally expressed in cultured satellite cell- derived my- 
oblasts. In situ hybridization revealed that Pax7 is also 
expressed in satellite cells residing in adult muscle. Cell 
culture and electron microscopic analysis showed a com- 
plete absence of satellite cells in Pax7 - /- skeletal mus- 
cle. Surprisingly, fluorescence- activated cell sorting anal- 
ysis indicated that the proportion of muscle- derived stem 
cells was unaffected. Stem cells from Pax7 - /- muscle 
displayed an almost 10- fold increase in their ability to 
form hematopoietic colonies. These results demonstrated 
that satellite cells and muscle- derived stem cells repre- 
sent distinct cell populations. Furthermore, these studies 
suggested that induction of Pax7 in muscle- derived stem 
cells induces satellite cell specification by restricting al- 
ternate developmental programs. 



[15561] ^ is appreciated that the abovementioned animal model 
for PAX7 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[15562] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15563] Barr, F. C; Nauta, L E.; Davis, R. J.; Schafer, B. W.; Nycum, 
L. M.; Biegel, J. A. : In vivo amplification of the PAX3- 
FKHR and PAX 7- FKHR fusion genes in alveolar rhab- 
domyosarcoma. Hum. Molec. Genet. 5: 15- 21, 1996. ; 
and 

[15564] Seale, P.; Sabourin, L. A.; Girgis- Gabardo, A.; Mansouri, 
A.; Gruss, P.; Rudnicki, M. A. : Pax7 is required for the 
specification of myogenic satellite cells. Cell 102: 777- 
786, 2000. 

[15565] Further studies establishing the function and utilities of 
PAX 7 are found in John Hopkins OMIM database record ID 
167410, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Protocadherin 10 
(PCDH10, Accession NP_116586.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. PCDH10 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 



lated region of multiple transcripts of mRNA encoded by 
PCDH10, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PCDH10 BINDING SITE, designated 
SEQ ID: 11480, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15566] Another function of GAM94 is therefore inhibition of Pro- 
tocadherin 10 (PCDH10, Accession NP_116586.1) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PCDH10. 

[15567] Protocadherin 10 (PCDH10, Accession NP.065866.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. PCDH10 BINDING SITE is a target binding site found 
in the 5^ untranslated region of multiple transcripts of 
mRNA encoded by PCDH10, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PCDH10 BIND- 
ING SITE, designated SEQ ID:11480, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 



[15568] Another function of GAM94 is therefore inhibition of Pro- 
tocadherin 10 (PCDH10, Accession NP_065866.1) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PCDH10. 

[15569] pcFll (Accession NP_056969.1) is another GAM94 target 
gene, herein designated TARGET GENE. PCF11 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by PCF11, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PCF11 BIND- 
ING SITE, designated SEQ ID:6695, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15570] Another function of GAM94 is therefore inhibition of 

PCF11 (Accession NP_056969.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PCF11. 

[15571] phosphodiesterase 4b, camp-specific (phosphodiesterase 
e4 dunce homolog, drosophila) (PDE4B, Accession 
NP_002591.1) is another GAM 94 target gene, herein des- 
ignated TARGET GENE. PDE4B BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by PDE4B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PDE4B BINDING SITE, designated 
SEQ ID:7674, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15572] Another function of GAM94 is therefore inhibition of 

Phosphodiesterase 4b, camp-specific (phosphodiesterase 
e4 dunce homolog, drosophila) (PDE4B, Accession 
NP_002591.1), a gene which may be involved in mediating 
central nervous system effects of therapeutic agents rang- 
ing from antidepressants to antiasthmatic and anti- in- 
flammatory agents. Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PDE4B. 

[15573] The function of PDE4B and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM3 1.1. Phosphodiesterase 4c, camp-specific 
(phosphodiesterase el dunce homolog, drosophila) 
(PDE4C, Accession NP_000914.1) is another GAM94 target 
gene, herein designated TARGET GENE. PDE4C BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by PDE4C, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PDE4C BIND- 
ING SITE, designated SEQ ID:14459, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15574] Another function of GAM94 is therefore inhibition of 

Phosphodiesterase 4c, camp-specific (phosphodiesterase 
el dunce homolog, drosophila) (PDE4C, Accession 
NP_000914.1), a gene which is a cAMP- specific phospho- 
diesterase and may be a protein involved in learning and 
memory. Accordingly, utilities of GAM94 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with PDE4C. 

[15575] The function of PDE4C and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM65.1.PDZGEF1 (Accession NP_055062.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
PDZGEF1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PDZGEF1, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PDZGEF1 BINDING SITE, designated SEQ 
ID: 15 137, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15576] Another function of GAM94 is therefore inhibition of 

PDZGEF1 (Accession NP_055062.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PDZGEF1. 

[15577] PDZK3 (Accession NP_83 5260.1) is another GAM94 target 
gene, herein designated TARGET GENE. PDZK3 BINDING 
SITE1 and PDZK3 BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by PDZK3, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PDZK3 BINDING SITE1 
and PDZK3 BINDING SITE2, designated SEQ ID: 13677 and 
SEQ ID: 13677 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15578] Another function of GAM94 is therefore inhibition of 



PDZK3 (Accession NP_835260.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PDZK3. 
[15579] PDZK3 (Accession NP.055837.2) is another GAM94 target 
gene, herein designated TARGET GENE. PDZK3 BINDING 
SITE1 and PDZK3 BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by PDZK3, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PDZK3 BINDING SITE1 
and PDZK3 BINDING SITE2, designated SEQ ID:4585 and 
SEQ ID:4585 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15580] Another function of GAM94 is therefore inhibition of 

PDZK3 (Accession NP_055837.2) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PDZK3. 

[15581] Prefoldin 1 (PFDN1, Accession NP.002613.2) is another 
GAM94 target gene, herein designated TARGET GENE. 
PFDN1 BINDING SITE1 and PFDN1 BINDING SITE2 are tar- 
get binding sites found in untranslated regions of mRNA 



encoded by PFDN1, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PFDN1 BINDING SITE1 and PFDN1 
BINDING SITE2, designated SEQ ID:6722 and SEQ ID:13206 
respectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[15582] Another function of GAM94 is therefore inhibition of Pre- 
foldin 1 (PFDN1, Accession NP.002613.2) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PFDN1. 

[15583] Pan-hematopoietic expression (PHEMX, Accession 

NP_620592.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. PHEMX BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by PHEMX, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
PHEMX BINDING SITE, designated SEQ ID: 123 16, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 



[15584] Another function of GAM94 is therefore inhibition of Pan- 
hematopoietic expression (PHEMX, Accession 
NP_620592.1), a gene which is an important tumor- sup- 
pressor gene region. Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PHEMX. 

[15585] The function of PHEMX has been established by previous 
studies. Lee et al. (1999) noted that 7 imprinted genes 
had been identified on llpl5: IGF2 (OMIM Ref. No. 
147470), which encodes an important autocrine growth 
factor in cancer; H19 (OMIM Ref. No. 103280), an un- 
translated RNA whose imprinting regulates IGF2; ASCL2 
(OMIM Ref. No. 601886), a homolog of Drosophila 
achaete- scute that is expressed in the trophoblast; 
KCNQ1 (OMIM Ref. No. 192500), which encodes a volt- 
age- gated potassium channel; p57(KIP2) (CDKN1C; 
600856), which encodes a cyclin- dependent kinase in- 
hibitor; TSSC5 (IMPT1; 602631), which encodes a pre- 
dicted transmembrane transporter; and TSSC3 (OMIM Ref. 
No. 602131), also known as IPL, a homolog of a mouse 
apoptosis- inducing gene. With the exception of IGF2, all 
of these genes are expressed from the maternal allele. Be- 
cause of the large number of imprinted genes on llpl5, 



spanning approximately 1 Mb, this region appears to rep- 
resent 1 of 2 known large imprinted domains in the hu- 
man genome, the other being the Prader- Willi/Angelman 
syndrome domain of 15qll- ql3 (see OMIM Ref. No. 
105830). Koi et al. (1993) isolated a subchromosomal 
transferable fragment (STF) that suppresses in vitro 
growth of the rhabdomyosarcoma cell line RD, confirming 
the existence of 1 or more tumor suppressor genes within 
this region. Hu et al. (1997) found that the STF spans ap- 
proximately 2.5 Mb, with D11S12 at its proximal end and 
D11S1318 at its distal end. Within a cluster of imprinted 
genes in this STF, Lee et al. (1999) identified 2 novel 
genes, designated TSSC4 (OMIM Ref. No. 603852) and 
TSSC6, that were not imprinted in any of the fetal or ex- 
traembryonic tissues examined. The TSSC6 cDNA encodes 
a predicted protein of 290 amino acids that shows no 
close similarity to previously reported proteins. Northern 
blot analysis failed to detect TSSC6 gene expression; 
however, RT- PCR analysis suggested that the TSSC6 gene 
is ubiquitously expressed at low levels. The TSSC4 and 
TSSC6 genes are both located in the center of the 1- Mb 
imprinted domain on llpl5 that contains the 7 imprinted 
genes. Thus, the imprinted gene domain of llpl5 ap- 



pears to contain at least 2 imprinted subdomains, be- 
tween which the TSSC4 and TSSC6 genes substantially es- 
cape imprinting, due either to a lack of initial silencing or 
to an early developmental relaxation of imprinting 

[15586] 

[15587] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15588] Koi, M.; Johnson, L A.; Kalikin, L M.; Little, P. F. R.; Naka- 
mura, Y.; Feinberg, A. P. : Tumor cell growth arrest caused 
by subchromosomal transferable DNA fragments from 
chromosome 11. Science 260: 361- 364, 1993. ; and 

[15589] |_ eej m. P.; Brandenburg, S.; Landes, G. M.; Adams, M.; 

Miller, C; Feinberg, A. P. : Two novel genes in the center 
of the llpl5 imprinted domain escape genomic imprint- 
ing. Hum. Molec. Ge. 

[15590] Further studies establishing the function and utilities of 
PHEMX are found in John Hopkins OMIM database record 
ID 603853, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Pan-hematopoietic expression (PHEMX, Accession 
NP_620591.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. PHEMX BINDING SITE is a target 



binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by PHEMX, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
PHEMX BINDING SITE, designated SEQ ID: 123 16, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15591] Another function of GAM94 is therefore inhibition of Pan- 
hematopoietic expression (PHEMX, Accession 
NP_620591.1), a gene which is an important tumor- sup- 
pressor gene region. Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PHEMX. 

[15592] The function of PHEMX has been established by previous 
studies. Lee et al. (1999) noted that 7 imprinted genes 
had been identified on llpl5: IGF2 (OMIM Ref. No. 
147470), which encodes an important autocrine growth 
factor in cancer; H19 (OMIM Ref. No. 103280), an un- 
translated RNA whose imprinting regulates IGF2; ASCL2 
(OMIM Ref. No. 601886), a homolog of Drosophila 
achaete- scute that is expressed in the trophoblast; 
KCNQ1 (OMIM Ref. No. 192500), which encodes a volt- 



age- gated potassium channel; p57(KIP2) (CDKN1C; 
600856), which encodes a cyclin- dependent kinase in- 
hibitor; TSSC5 (IMPT1; 602631), which encodes a pre- 
dicted transmembrane transporter; and TSSC3 (OMIM Ref. 
No. 602131), also known as IPL, a homolog of a mouse 
apoptosis- inducing gene. With the exception of IGF2, all 
of these genes are expressed from the maternal allele. Be- 
cause of the large number of imprinted genes on llpl5, 
spanning approximately 1 Mb, this region appears to rep- 
resent 1 of 2 known large imprinted domains in the hu- 
man genome, the other being the Prader- Willi/Angelman 
syndrome domain of 15qll- ql3 (see OMIM Ref. No. 
105830). Koi et al. (1993) isolated a subchromosomal 
transferable fragment (STF) that suppresses in vitro 
growth of the rhabdomyosarcoma cell line RD, confirming 
the existence of 1 or more tumor suppressor genes within 
this region. Hu et al. (1997) found that the STF spans ap- 
proximately 2.5 Mb, with D11S12 at its proximal end and 
D11S1318 at its distal end. Within a cluster of imprinted 
genes in this STF, Lee et al. (1999) identified 2 novel 
genes, designated TSSC4 (OMIM Ref. No. 603852) and 
TSSC6, that were not imprinted in any of the fetal or ex- 
traembryonic tissues examined. The TSSC6 cDNA encodes 



a predicted protein of 290 amino acids that shows no 
close similarity to previously reported proteins. Northern 
blot analysis failed to detect TSSC6 gene expression; 
however, RT- PCR analysis suggested that the TSSC6 gene 
is ubiquitously expressed at low levels. The TSSC4 and 
TSSC6 genes are both located in the center of the 1- Mb 
imprinted domain on llpl5 that contains the 7 imprinted 
genes. Thus, the imprinted gene domain of llpl5 ap- 
pears to contain at least 2 imprinted subdomains, be- 
tween which the TSSC4 and TSSC6 genes substantially es- 
cape imprinting, due either to a lack of initial silencing or 
to an early developmental relaxation of imprinting 

[15593] 

[15594] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15595] Koi, M.; Johnson, L. A.; Kalikin, L. M.; Little, P. F. R.; Naka- 
mura, Y.; Feinberg, A. P. : Tumor cell growth arrest caused 
by subchromosomal transferable DNA fragments from 
chromosome 11. Science 260: 361- 364, 1993. ; and 

[15596] Lee, M. P.; Brandenburg, S.; Landes, G. M.; Adams, M.; 

Miller, C; Feinberg, A. P. : Two novel genes in the center 
of the llpl5 imprinted domain escape genomic imprint- 



ing. Hum. Molec. Ge. 
[15597] Further studies establishing the function and utilities of 
PHEMX are found in John Hopkins OMIM database record 
ID 603853, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. PHT2 
(Accession NP_057666.1) is another GAM94 target gene, 
herein designated TARGET GENE. PHT2 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by PHT2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PHT2 BINDING SITE, 
designated SEQ ID:13637, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15598] Another function of GAM94 is therefore inhibition of PHT2 
(Accession NP.057666.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PHT2. 

[15599] phosphatidylinositol-4-phosphate 5-kinase, type i, beta 
(PIP5K1B, Accession NP_003549.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. PIP5K1B BIND- 
ING SITE is a target binding site found in the 5 X untrans- 



lated region of mRNA encoded by PIP5K1B, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PIP5K1B 
BINDING SITE, designated SEQ ID:9155, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15600] Another function of GAM94 is therefore inhibition of 

Phosphatidylinositol-4-phosphate 5-kinase, type i, beta 
(PIP5K1B, Accession NP_003549.1), a gene which catalyses 
the phosphorylation of phosphatidylinositol- 4- phos- 
phate to form phosphatidylinositol- 4,5- biphosphate . 
and therefore may be associated with Friedreich ataxia. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of Friedreich ataxia., and of other dis- 
eases and clinical conditions associated with PIP5K1B. 

[15601] The function of PIP5K1B has been established by previous 
studies. Carvajal et al. (1995) reported the isolation of a 
gene from the region of the genome associated with 
Friedreich ataxia (FRDA; 229300). Expression was found 
to be complex, with multiple transcripts detected in a va- 
riety of tissues and evidence of alternative splicing and 
developmental control. The predicted amino acid se- 



quence for the 2.7- kb transcript showed a marked ho- 
mology to the deduced amino acid sequence of the MSS4 
protein of Saccharomyces cerevisiae, which had been pro- 
posed to function in the phosphoinositide cycle, thus sug- 
gesting a potential role for the human homolog in signal 
transduction. Although no evidence of mutation was de- 
tected in the transcript, the sequence (which they desig- 
nated STM7.I) represented only one of the shorter alterna- 
tively spliced species identified by Northern analysis and 
direct sequencing. Carvajal et al. (1996) reported that the 
X25 (frataxin- encoding) gene described by Campuzano et 
al. (1996) and shown to be associated with mutations in 
FRDA patients comprises part of a gene that they had pre- 
viously identified and named STM7. They reported that 
the transcription of both STM7 and X25 occurs from the 
centromere toward the telomere, that the reported se- 
quences of STM7 and X25 did not represent a full- length 
transcript, that multiple transcripts for each of these 
genes are present in Northern blots, and that several of 
these transcripts are of similar size. Carvajal et al. (1996) 
also reported that less than 10 kb separates the CpG is- 
land identified in the X25/exon 1 from the 3- prime end 
of STM7/exon 16. They further demonstrated that the re- 



combinant protein corresponding to the STM7.1 transcript 
has phosphatidylinositol- 4- phosphate 5- kinase activity. 
See 606829 for further discussion of the relationship be- 
tween STM7 and FRDA. 

[15602] 

[15603] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15604] Campuzano, V.; Montermini, L; Molto, M. D.; Pianese, L; 
Cossee, M.; Cavalcanti, F.; Monros, E.; Rodius, F.; Duclos, 
F.; Monticelli, A.; Zara, F.; Canizares, J.; Koutnikova, H.; 
Bidichandani, S. I.; Gellera, C; Brice, A.; Trouillas, P.; De 
Michele, C; Filla, A.; De Frutos, R.; Palau, F.; Patel, P. I.; Di 
Donato, S.; MandelJ. - L.; Cocozza, S.; Koenig, M.; Pan- 
dolfo, M. : Friedreich's ataxia: autosomal recessive disease 
caused by an intronic GAA triplet repeat expansion. Sci- 
ence 271: 1423- 1427, 1996. ; and 

[15605] Carvajal, J. J.; Pook, M. A.; dos Santos, M.; Doudney, K.; 
Hillermann, R.; Minogue, S.; Williamson, R.; Hsuan, J. J.; 
Chamberlain, S. : The Friedreich's ataxia gene encodes a 
novel phos. 

[15606] Further studies establishing the function and utilities of 
PIP5K1B are found in John Hopkins OMIM database record 



ID 602745, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Phosphatidylserine decarboxylase (PISD, Accession 
NP_055153.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. PISD BINDING SITE1 and PISD 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by PISD, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PISD BINDING 
SITE1 and PISD BINDING SITE2, designated SEQ ID:19454 
and SEQ ID:3283 respectively, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[15607] Another function of GAM94 is therefore inhibition of 
Phosphatidylserine decarboxylase (PISD, Accession 
NP_055153.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PISD. 

[15608] Paired-like homeodomain transcription factor 2 (PITX2, 
Accession NP_700475.1) is another GAM94 target gene, 
herein designated TARGET GENE. PITX2 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 



multiple transcripts of mRNA encoded by PITX2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PITX2 BINDING SITE, designated SEQ ID:3506, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[15609] Another function of GAM94 is therefore inhibition of 

Paired-like homeodomain transcription factor 2 (PITX2, 
Accession NP_700475.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PITX2. 

[15610] Paired-like homeodomain transcription factor 2 (PITX2, 
Accession NP_700476.1) is another GAM94 target gene, 
herein designated TARGET GENE. PITX2 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
multiple transcripts of mRNA encoded by PITX2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PITX2 BINDING SITE, designated SEQ ID:3506, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 



[15611] Another function of GAM94 is therefore inhibition of 

Paired-like homeodomain transcription factor 2 (PITX2, 
Accession NP_700476.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PITX2. 

[15612] Pbx/knotted 1 homeobox 2 (PKNOX2, Accession 

NP_071345.1) is another CAM94 target gene, herein des- 
ignated TARGET GENE. PKNOX2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PKNOX2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PKNOX2 BINDING SITE, desig- 
nated SEQ ID:2901, to the nucleotide sequence of GAM94 
RNA, herein designated GAM RNA, also designated SEQ 
ID:332. 

[15613] Another function of GAM94 is therefore inhibition of Pbx/ 
knotted 1 homeobox 2 (PKNOX2, Accession NP_071345.1) 
. Accordingly, utilities of GAM94 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PKNOX2. 

[15614] Placenta-specific 3 (PLAC3, Accession NP_068755.1) is 
another GAM94 target gene, herein designated TARGET 



GENE. PLAC3 BINDING SITE is a target binding site found 
in the 5 X untranslated region of multiple transcripts of 
mRNA encoded by PLAC3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PLAC3 BINDING SITE, 
designated SEQ ID:12261, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15615] Another function of GAM94 is therefore inhibition of Pla- 
centa-specific 3 (PLAC3, Accession NP.068755.1) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PLAC3. 

[15616] Placenta-specific 3 (PLAC3, Accession NP_064714.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. PLAC3 BINDING SITE is a target binding site found 
in the 5^ untranslated region of multiple transcripts of 
mRNA encoded by PLAC3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PLAC3 BINDING SITE, 
designated SEQ ID:12261, to the nucleotide sequence of 



GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15617] Another function of GAM94 is therefore inhibition of Pla- 
centa-specific 3 (PLAC3, Accession NP_064714.1) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PLAC3. 

[15618] Phospholipase c, delta 3 (PLCD3, Accession NP.588614.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. PLCD3 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by PLCD3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PLCD3 BINDING SITE, designated SEQ ID:3472, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15619] Another function of GAM94 is therefore inhibition of 

Phospholipase c, delta 3 (PLCD3, Accession NP_588614.1) 
. Accordingly, utilities of GAM94 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PLCD3. 

[15620] Phospholipase c, delta 4 (PLCD4, Accession NP_116115.1) 



is another GAM94 target gene, herein designated TARGET 
GENE. PLCD4 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by PLCD4, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PLCD4 BINDING SITE, designated SEQ 
ID: 18501, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15621] Another function of GAM94 is therefore inhibition of 

Phospholipase c, delta 4 (PLCD4, Accession NP_116115.1) 
. Accordingly, utilities of GAM94 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PLCD4. 

[15622] Phospholipase c-like 2 (PLCL2, Accession NP.055999.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. PLCL2 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by PLCL2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PLCL2 BINDING SITE, designated SEQ ID:2076, 
to the nucleotide sequence of GAM94 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:332. 

[15623] Another function of GAM94 is therefore inhibition of 

Phospholipase c-like 2 (PLCL2, Accession NP_055999.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PLCL2. 

[15624] p| ex i n a2 (PLXNA2, Accession NP_079455.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
PLXNA2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by PLXNA2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of PLXNA2 BINDING SITE, designated SEQ ID: 18949, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15625] Another function of GAM94 is therefore inhibition of 

Plexin a2 (PLXNA2, Accession NP_079455.1), a gene which 
is a transmembrane protein. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PLXNA2. 

[15626] The function of PLXNA2 and its association with various 
diseases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM65.1.Plexin b2 (PLXNB2, Accession NP_036533.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. PLXNB2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
PLXNB2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PLXNB2 BINDING SITE, designated 
SEQ ID:8876, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[15627] Another function of GAM94 is therefore inhibition of 

Plexin b2 (PLXNB2, Accession NP_036533.1), a gene which 
is a novel member of the plexin family. Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PLXNB2. 

[15628] The function of PLXNB2 has been established by previous 
studies. Using the technique of differential display, Shi- 
noura et al. (1995) identified a cDNA fragment that was 
differentially expressed in malignant vs benign brain tu- 
mors. By screening a human fetal brain cDNA library with 
this fragment, they isolated a novel cDNA, which they 



termed MM1. MM1 was expressed almost 8- fold higher 
in glioblastomas compared to low- grade astrocytomas 
and slightly higher in malignant menangiomas than in be- 
nign menangiomas. By screening human brain cDNAs for 
those encoding proteins larger than 60 kD, Nagase et al. 
(1997) identified the MM1 gene, which they called 
KIAA0315. By RT- PCR amplification starting from the 
partial cDNA sequences of clones MM1 and KIAA0315, 
Tamagnone et al. (1999) identified the cDNA sequence of 
a novel member of the plexin gene family and named the 
gene plexin B2. Using a radiation hybrid mapping panel, 
Nagase et al. (1997) mapped the PLXNB2 gene to chromo- 
some 22. By sequence analysis, Tamagnone et al. (1999) 
showed that the PLXNB2 gene maps to 22ql3.31- ql3.33 
in the BAC clone (GenBank AL022328) containing the 
MAPK12 (OMIM Ref. No. 602399) and MAPK11 (OMIM Ref. 
No. 602898) genes. 

[15629] 

[15630] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15631] shinoura, N.; Shamraj, O. I.; Hugenholz, H.; Zhu, J. C; 

McBlack, P.; Warnick, R.; Tew, J. J.; Wani, M. A.; Menon, A. 



G. : Identification and partial sequence of a cDNA that is 
differentially expressed in human brain tumors. Cancer 
Lett. 89: 215- 221, 1995. ; and 
[15632] Tamagnone, L; Artigiani, S.; Chen, H.; He, Z.; Ming, C; 
Song, H.; Chedotal, A.; Winberg, M. L; Goodman, C. S.; 
Poo, M.; Tessier- Lavigne, M.; Comoglio, P. M. : Plexins 
are a large fam. 

[15633] Further studies establishing the function and utilities of 
PLXNB2 are found in John Hopkins OMIM database record 
ID 604293, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Postmeiotic 
segregation increased 2-like 5 (PMS2L5, Accession 
NP_777590.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. PMS2L5 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by PMS2L5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PMS2L5 BINDING SITE, desig- 
nated SEQ ID:9051, to the nucleotide sequence of GAM94 
RNA, herein designated GAM RNA, also designated SEQ 
ID:332. 

[15634] Another function of GAM94 is therefore inhibition of Post- 



meiotic segregation increased 2-like 5 (PMS2L5, Acces- 
sion NP_777590.1) . Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PMS2L5. 

[15635] Paraneoplastic antigen like 5 (PNMA5, Accession 

NP.443158.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. PNMA5 BINDING SITE1 through 
PNMA5 BINDING SITE3 are target binding sites found in 
untranslated regions of mRNA encoded by PNMA5, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PNMA5 BINDING SITE1 through PNMA5 BINDING SITE3, 
designated SEQ ID:4787, SEQ ID:10336 and SEQ ID:12546 
respectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15636] Another function of GAM94 is therefore inhibition of Para- 
neoplastic antigen like 5 (PNMA5, Accession 
NP.443158.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PNMA5. 

[15637] Polymerase (dna directed) kappa (POLK, Accession 

NP_057302.1) is another GAM94 target gene, herein des- 



ignated TARGET GENE. POLK BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by POLK, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of POLK BINDING SITE, designated 
SEQ ID:7290, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15638] Another function of GAM94 is therefore inhibition of Poly- 
merase (dna directed) kappa (POLK, Accession 
NP_057302.1), a gene which is necessary for chromosome 
segregation. Accordingly, utilities of GAM94 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with POLK. 

[15639] The function of POLK and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.Pou domain, class 3, transcription factor 2 
(POU3F2, Accession NP_005595.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. POU3F2 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by POU3F2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of POU3F2 
BINDING SITE, designated SEQ ID: 19974, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15640] Another function of GAM94 is therefore inhibition of Pou 
domain, class 3, transcription factor 2 (POU3F2, Accession 
NP_005595.1), a gene which positively regulates the 
genes under the control of corticotropin- releasing hor- 
mone. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with POU3F2. 

[15641] The function of POU3F2 has been established by previous 
studies. N- Oct- 3 is a protein belonging to a large family 
of transcription factors that bind to the octameric DNA 
sequence ATGCAAAT. Most of these proteins share a 
highly homologous region, referred to as the POU domain, 
which occurs in several mammalian transcription factors, 
including the octamer- binding proteins Octl (POU2F1; 
164175) and Oct2 (POU2F2; 164176), and the pituitary 
protein Pitl (PIT1; 173110). Class III POU genes are ex- 
pressed predominantly in the CNS. It is likely that CNS- 
specific transcription factors such as these play an impor- 



tant role in mammalian neurogenesis by regulating their 
diverse patterns of gene expression. The human counter- 
part of the mouse brain- 2 gene (Brn2) was first identified 
in nuclear extracts from brain and was termed N- Oct- 3 
(Schreiber et al., 1993). The protein is expressed in the 
CNS during development and in adult brain. Atanasoski et 
al. (1995) reported the isolation, characterization, and 
chromosomal localization of the human POU3F2 gene 
which encodes the N- Oct- 3 protein. The gene is intron- 
less. Sequencing of 650 bp of the promoter region 
showed 84% sequence identity of POU3F2 with the mouse 
Brn2 gene. By Southern blot analysis of somatic cell hy- 
brids and by in situ hybridization, Atanasoski et al. (1995) 
mapped the POU3F2 gene to 6ql6. Xia et al. (1993) 
mapped the Brn2 (OMIM Ref. No. Pou3f2) gene to mouse 
chromosome 4. 

[15642] 

[15643] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15644] Atanasoski, S.; Toldo, S. S.; Malipiero, U.; Schreiber, E.; 
Fries, R.; Fontana, A. : Isolation of the human genomic 
brain- 2/N- Oct 3 gene (POUF3) and assignment to chro- 



mosome 6ql6. Genomics 26: 272- 280, 1995. ; and 
I 1 5645] xia, Y.- R.; Andersen, B.; Mehrabian, M.; Diep, A. T.; War- 
den, C. H.; Mohandas, T.; McEvilly, R.J.; Rosenfeld, M. C; 
Lusis, A. J. : Chromosomal organization of mammalian 
POU domain factors. 
[15646] Further studies establishing the function and utilities of 
POU3F2 are found in John Hopkins OMIM database record 
ID 600494, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Ptprf interact- 
ing protein, binding protein 2 (liprin beta 2) (PPFIBP2, Ac- 
cession XP_084578.4) is another GAM94 target gene, 
herein designated TARGET GENE. PPFIBP2 BINDING SITE is 
a target binding site found in the 5 X untranslated region 
of mRNA encoded by PPFIBP2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PPFIBP2 BINDING 
SITE, designated SEQ ID:10296, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 
[15647] Another function of GAM94 is therefore inhibition of Ptprf 
interacting protein, binding protein 2 (liprin beta 2) 
(PPFIBP2, Accession XP_084578.4) . Accordingly, utilities 



of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PPFIBP2. 
[15648] Protein phosphatase If (pp2c domain containing) (PPM1F, 
Accession NP_055449.1) is another GAM94 target gene, 
herein designated TARGET GENE. PPM1F BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by PPM IF, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PPM1F BINDING SITE, 
designated SEQ ID: 10074, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15649] Another function of GAM94 is therefore inhibition of Pro- 
tein phosphatase If (pp2c domain containing) (PPM1F, 
Accession NP_055449.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PPM1F. 

[15650] Protein phosphatase 1, regulatory (inhibitor) subunit 11 

(PPP1R11, Accession NP_740751.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. PPP1R11 
BINDING SITE1 and PPP1R11 BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 



transcripts of mRNA encoded by PPP1R11, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PPP1R11 
BINDING SITE1 and PPP1R11 BINDING SITE2, designated 
SEQ ID:4808 and SEQ ID:8137 respectively, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 
[15651] Another function of GAM94 is therefore inhibition of Pro- 
tein phosphatase 1, regulatory (inhibitor) subunit 11 
(PPP1R11, Accession NP_740751.1), a gene which inhibits 
rabbit muscle protein phosphatase- 1 in vitro . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R11. 

[15652] The function of PPP1R11 has been established by previous 
studies. Using a cDNA selection technique to identify 
genes in the hemochromatosis (OMIM Ref. No. 235200) 
gene region on 6p21.3, El Kahloun et al. (1993) cloned 
PPP1R11, which they called HCGV (hemochromatosis can- 
didate gene V). By screening cDNA libraries and using PCR 
techniques, Giffon et al. (1996) obtained a full- length 
cDNA encoding PPP1R11. The predicted 126- amino acid 



PPP1R11 protein contains 8 potential phosphorylation 
sites and a C- terminal PEST pattern that is characteristic 
of proteins with short half- lives. PPP1R11 shares 89.7% 
amino acid identity with its mouse homolog, Tctex5. 
Northern blot analysis detected a 1.8- kb PPP1R11 tran- 
script in all fetal and adult tissues tested. The PPP1R11 
gene appeared to be widely preserved throughout animal 
evolution, and Giffon et al. (1996) detected fragments on 
the DNAs of primates, rat, dog, cow, and rabbit. By 
screening sequence databases, Lepourcelet et al. (1996) 
identified a cDNA clone that suggested the existence of at 
least 1 spliced isoform of PPP1R11. Using a yeast 2- hy- 
brid screen to identify putative protein phosphatase- 1 
(PP1; OMIM Ref. No. 176875)- binding proteins, Zhang et 
al. (1998) obtained a cDNA encoding PPP1R11, which they 
called inhibitor- 3. They reported that PPP1R11 is hy- 
drophilic, heat stable, and behaves anomalously on SDS- 
PAGE, with an apparent molecular mass of 23 kD com- 
pared with its calculated molecular mass of 14 kD, and on 
gel filtration, with a relative molecular weight of 55,000. 
Zhang et al. (1998) showed that PPP1R11 is a specific in- 
hibitor of PP1 with a differential sensitivity toward the 
metal- independent and metal- dependent forms of PP1. 



They hypothesized that the PP1- binding ability of 
PPP1R11 is due at least in part to the possession of a VxW 
motif. PPP1R11 is well conserved in evolution, with related 
genes in S. cerevisiae, S. pombe, and C. elegans. 

[15653] 

[15654] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15655] Lepourcelet, M.; Andrieux, N.; Giffon, T.; Pichon, L; 

Hampe, A.; Galibert, F.; Mosser, J. : Systematic sequencing 
of the human HLA- A/HLA- F region: establishment of a 
cosmid contig and identification of a new gene cluster 
within 37 kb of sequence. Genomics 37: 316- 326, 1996. 
; and 

[15656] Zhang, J.; Zhang, L; Zhao, S.; Lee, E. Y. C. : Identification 
and characterization of the human HCG V gene product as 
a novel inhibitor of protein phosphatase- 1. Biochemistry 
37: 16728. 

[15657] Further studies establishing the function and utilities of 

PPP1R11 are found in John Hopkins OMIM database record 
ID 606670, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Protein phos- 
phatase 1, regulatory (inhibitor) subunit 11 (PPP1R11, Ac- 



cession NP_068778.1) is another CAM94 target gene, 
herein designated TARGET GENE. PPP1R11 BINDING SITE1 
and PPP1R11 BINDING SITE2 are target binding sites found 
in untranslated regions of multiple transcripts of mRNA 
encoded by PPP1R11, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PPP1R11 BINDING SITE1 and 
PPP1R11 BINDING SITE2, designated SEQ ID:4808 and SEQ 
ID:8137 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15658] Another function of GAM94 is therefore inhibition of Pro- 
tein phosphatase 1, regulatory (inhibitor) subunit 11 
(PPP1R11, Accession NP.068778.1), a gene which inhibits 
rabbit muscle protein phosphatase- 1 in vitro . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP1R11. 

[15659] The function of PPP1R11 has been established by previous 
studies. Using a cDNA selection technique to identify 
genes in the hemochromatosis (OMIM Ref. No. 235200) 
gene region on 6p21.3, El Kahloun et al. (1993) cloned 



PPP1R11, which they called HCGV (hemochromatosis can- 
didate gene V). By screening cDNA libraries and using PCR 
techniques, Giffon et al. (1996) obtained a full- length 
cDNA encoding PPP1R11. The predicted 126- amino acid 
PPP1R11 protein contains 8 potential phosphorylation 
sites and a C- terminal PEST pattern that is characteristic 
of proteins with short half- lives. PPP1R11 shares 89.7% 
amino acid identity with its mouse homolog, Tctex5. 
Northern blot analysis detected a 1.8- kb PPP1R11 tran- 
script in all fetal and adult tissues tested. The PPP1R11 
gene appeared to be widely preserved throughout animal 
evolution, and Giffon et al. (1996) detected fragments on 
the DNAs of primates, rat, dog, cow, and rabbit. By 
screening sequence databases, Lepourcelet et al. (1996) 
identified a cDNA clone that suggested the existence of at 
least 1 spliced isoform of PPP1R11. Using a yeast 2- hy- 
brid screen to identify putative protein phosphatase- 1 
(PP1; OMIM Ref. No. 176875)- binding proteins, Zhang et 
al. (1998) obtained a cDNA encoding PPP1R11, which they 
called inhibitor- 3. They reported that PPP1R11 is hy- 
drophilic, heat stable, and behaves anomalously on SDS- 
PAGE, with an apparent molecular mass of 23 kD com- 
pared with its calculated molecular mass of 14 kD, and on 



gel filtration, with a relative molecular weight of 55,000. 
Zhang et al. (1998) showed that PPP1R11 is a specific in- 
hibitor of PP1 with a differential sensitivity toward the 
metal- independent and metal- dependent forms of PP1. 
They hypothesized that the PP1- binding ability of 
PPP1R11 is due at least in part to the possession of a VxW 
motif. PPP1R11 is well conserved in evolution, with related 
genes in S. cerevisiae, S. pombe, and C. elegans. 

[15660] 

[15661] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15662] Lepourcelet, M.; Andrieux, N.; Giffon, T.; Pichon, L; 

Hampe, A.; Galibert, F.; Mosser, J. : Systematic sequencing 
of the human HLA- A/HLA- F region: establishment of a 
cosmid contig and identification of a new gene cluster 
within 37 kb of sequence. Genomics 37: 316- 326, 1996. 
; and 

[15663] Zhang, J.; Zhang, L; Zhao, S.; Lee, E. Y. C. : Identification 
and characterization of the human HCG V gene product as 
a novel inhibitor of protein phosphatase- 1. Biochemistry 
37: 16728. 

[15664] Further studies establishing the function and utilities of 



PPP1R11 are found in John Hopkins OMIM database record 
ID 606670, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Protein phos- 
phatase 1, regulatory (inhibitor) subunit 3b (PPP1R3B, Ac- 
cession NP_078883.1) is another GAM94 target gene, 
herein designated TARGET GENE. PPP1R3B BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by PPP1R3B, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PPP1R3B BIND- 
ING SITE, designated SEQ ID:16205, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15665] Another function of GAM94 is therefore inhibition of Pro- 
tein phosphatase 1, regulatory (inhibitor) subunit 3b 
(PPP1R3B, Accession NP_078883.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PPP1R3B. 

[15666] Protein phosphatase 2 (formerly 2a), regulatory subunit a 
(pr 65), beta isoform (PPP2R1B, Accession NP.002707.2) 
is another GAM94 target gene, herein designated TARGET 
GENE. PPP2R1B BINDING SITE is a target binding site found 



in the 5 X untranslated region of mRNA encoded by 
PPP2R1B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PPP2R1B BINDING SITE, designated 
SEQ ID: 18668, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[15667] Another function of GAM94 is therefore inhibition of Pro- 
tein phosphatase 2 (formerly 2a), regulatory subunit a (pr 
65), beta isoform (PPP2R1B, Accession NP_002707.2), a 
gene which is necessary for interaction of the catalytic 
PP2A- C and variable PP2A- B subunits. Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PPP2R1B. 

[15668] The function of PPP2R1B has been established by previous 
studies. Loss of heterozygosity (LOH) at llq22- q24 has 
been associated with lung, colon, breast, cervical, head 
and neck, and ovarian cancers, as well as melanoma (Arai 
et al., 1996). Introduction of a normal chromosome 11, or 
a derivative t(X;ll) chromosome containing llpter- q23, 
can reverse the tumorigenic potential of several types of 
cancer cells and Wilms tumor when introduced into nude 



mice. These studies suggest that one or more tumor sup- 
pressor genes are located centromeric to the t(X;ll) 
breakpoint at llq23. Because of a high frequency of LOH 
in lung cancer cells involving D11S1647 and D11S1987, 
Wang et al. (1998) systematically surveyed the region be- 
tween these 2 markers for candidate tumor suppressor 
genes. Over 100 candidate genes and expressed se- 
quenced tags (ESTs) were identified from a radiation hy- 
brid map of chromosome 11 and from the NCBI transcript 
map. One of the EST sequences (OMIM Ref. No. M65254) 
corresponded to a subunit of the serine/threonine protein 
phosphatase 2A (PP2A). PP2A is an important regulatory 
enzyme that down regulates the mitogen- activated pro- 
tein kinase (MAPK) cascade, relays signals for cell prolifer- 
ation, and appears to be linked to carcinogenesis. The 
PP2A holoenzyme exists in several trimeric forms consist- 
ing of a 36- kD core catalytic subunit, PP2A- C; a 65- kD 
structural/regulatory component, PP2A- A; and a variable 
regulatory subunit, PP2A- B, which confers distinct prop- 
erties on the holoenzyme. Each subunit exists as multiple 
isoforms encoded by different genes, so that there are 
many forms of the PP2A trimer, differing in expression 
pattern and specificity. The gene identified (Wang et al., 



1998) at llq23, denoted PPP2R1B, encodes the beta- iso- 
form of the structural- regulatory A subunit PP2A- A- 
beta. This subunit is necessary for interaction of the cat- 
alytic PP2A- C and variable PP2A- B subunits and is criti- 
cal for phosphatase activity (Walter and Mumby, 1993). 
Wang et al. (1998) determined the precise physical loca- 
tion of PPP2R1B by colocalizing it within PI- derived arti- 
ficial chromosome (PAC) clones that contained sequence 
tagged sites on llq22- q23. They confirmed that the 
PPP2R1B gene is located in a region showing high fre- 
quency LOH. Sequencing of the PPP2R1B gene revealed 
somatic alterations in 15% (5 in 32) of primary lung tu- 
mors, 6% (4 in 70) of lung tumor- derived cell lines, and 
15% (2 in 13) of primary colon tumors. One deletion mu- 
tation generated a truncated PP2A- A- beta protein that 
was unable to bind to the catalytic subunit of the PP2A 
holoenzyme. The PPP2R1B gene product may suppress tu- 
mor development through its role in cell cycle regulation 
and cellular growth control. 

[15669] 

[15670] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[15671] Wangj s . S.; Esplin, E. D.; Li, J. L; Huang, L; Gazdar, A.; 

Minna, J.; Evans, G. A. : Alterations of the PPP2R1B gene in 
human lung and colon cancer. Science 282: 284- 287, 
1998. ; and 

[15672] Wangj s . S.; Esplin, E. D.; Li, J. L; Huang, L; Gazdar, A.; 

Minna, J.; Evans, G. A. : Alterations of the PPP2R1B gene in 
human lung and colon cancer. Science 282: 284- 287, 
1998. 

[15673] Further studies establishing the function and utilities of 

PPP2R1B are found in John Hopkins OMIM database record 
ID 603113, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Protein phos- 
phatase 2 (formerly 2a), regulatory subunit b (pr 52), beta 
isoform (PPP2R2B, Accession NP_004567.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
PPP2R2B BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by PPP2R2B, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PPP2R2B BINDING SITE, designated SEQ 
ID:15433, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 



[15674] Another function of GAM94 is therefore inhibition of Pro- 
tein phosphatase 2 (formerly 2a), regulatory subunit b (pr 
52), beta isoform (PPP2R2B, Accession NP_004567.1) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PPP2R2B. 

[15675] Pancreatic polypeptide 2 (PPY2, Accession NP_066578.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. PPY2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PPY2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PPY2 BINDING SITE, designated SEQ ID: 19063, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15676] Another function of GAM94 is therefore inhibition of Pan- 
creatic polypeptide 2 (PPY2, Accession NP_066578.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PPY2. 

[15677] Preimplantation protein 3 (PREI3, Accession NP_056202.1) 
is another GAM94 target gene, herein designated TARGET 



GENE. PREI3 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PREI3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PREI3 BINDING SITE, designated SEQ ID:3082, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15678] Another function of GAM94 is therefore inhibition of 

Preimplantation protein 3 (PREI3, Accession NP_056202.1) 
. Accordingly, utilities of GAM94 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PREI3. 

[15679] protein kinase c binding protein 1 (PRKCBP1, Accession 

NP.036540.2) is another GAM94 target gene, herein des- 
ignated TARGET GENE. PRKCBP1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by PRKCBP1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PRKCBP1 BINDING SITE, des- 
ignated SEQ ID:13695, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 



SEQID:332. 

[15680] Another function of GAM94 is therefore inhibition of Pro- 
tein kinase c binding protein 1 (PRKCBP1, Accession 
NP.036540.2) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PRKCBP1. 

[15681] PRO0327 (Accession NP.054844.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. PRO0327 
BINDING SITE is a target binding site found in the 3" un- 
translated region of mRNA encoded by PRO0327, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO0327 BINDING SITE, designated SEQ ID:13463, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15682] Another function of GAM94 is therefore inhibition of 

PRO0327 (Accession NP_054844.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0327. 

[15683] PRO0767 (Accession NP_054802.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. PRO0767 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by PRO0767, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO0767 BINDING SITE, designated SEQ ID: 14093, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15684] Another function of GAM94 is therefore inhibition of 

PRO0767 (Accession NP_054802.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0767. 

[15685] PRO0943 (Accession NP_061038.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. PRO0943 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by PRO0943, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO0943 BINDING SITE, designated SEQ ID: 17160, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15686] Another function of GAM94 is therefore inhibition of 

PRO0943 (Accession NP_061038.1) . Accordingly, utilities 



of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRO0943. 

[15687] PR01787 (Accession NP_061076.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. PR01787 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PR01787, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PR01787 BINDING SITE, designated SEQ ID: 16488, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15688] Another function of GAM94 is therefore inhibition of 

PR01787 (Accession NP_061076.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PR01787. 

[15689] Pregnancy specific beta-l-glycoprotein 1 (PSG1, Acces- 
sion NP_008836.2) is another GAM94 target gene, herein 
designated TARGET GENE. PSG1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PSG1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of PSG1 BINDING SITE, designated 
SEQ ID: 1739, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15690] Another function of GAM94 is therefore inhibition of 

Pregnancy specific beta-l-glycoprotein 1 (PSG1, Acces- 
sion NP_008836.2), a gene which is a member of the 
pregnancy- specific glycoprotein (PSG) and CEA families. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PSG1. 

[15691] The function of PSG1 has been established by previous 
studies. The human placenta is a multihormonal en- 
docrine organ which produces hormones, enzymes, and 
other molecules that support fetal survival and develop- 
ment. Chorionic gonadotropin (118850, 118860), placen- 
tal lactogen (OMIM Ref. No. 150200), and placental alka- 
line phosphatase (OMIM Ref. No. 171800) are 3 of the 
best- known placental proteins. Immunochemical studies 
on the protein composition of the serum in human preg- 
nancy revealed several so- called pregnancy- specific 
proteins, including pregnancy- specific beta- 1- glyco- 
protein (PSBG). PSBG becomes detectable in serum during 
the first 2 to 3 weeks of pregnancy and increases as preg- 



nancy progresses, rising to a very high level of 200 to 400 
micrograms per milliliter. Although its exact physiologic 
role during pregnancy is unknown, the high quantity pro- 
duced by the placenta argues for its importance. PSBG 
isolated from human placenta consists of a set of at least 
3 glycoproteins with apparent molecular masses of 72, 
64, and 54 kD, respectively. The heterogeneity is con- 
firmed by detection of 3 nonglycosylated polypeptides of 
50, 48, and 36 kD, which can be immunoprecipitated by 
antiserum to placental PSBG obtained by in vitro transla- 
tion of placental polyadenylated RNA. Watanabe and Chou 
(1988) examined the structural relationship of these pro- 
teins by the isolation and study of cDNA clones The mem- 
bers of the CEA/PSG gene family have a characteristic N- 
terminal domain that is homologous to the immunoglob- 
ulin variable region. Khan et al. (1992) estimated the size 
of the PSG subfamily by identification of N- domain exons 
from isolated genomic clones and from total genomic 
DNA through PCR amplification and DNA sequence deter- 
mination. They found that the PSG subfamily contains at 
least 11 different genes. For 7 of these, 2 DNA sequences 
differing from each other in 1 to 4 nucleotides were de- 
tected. Most likely they represent different alleles. All of 



the PSGs except PSG1, PSG4 (OMIM Ref. No. 176393), and 
PSG8 (OMIM Ref. No. 176397) contain the arginine- 
glycine- aspartic acid sequence at position 93- 95 corre- 
sponding to the complementarity determining region 3 of 
immunoglobulin. Parsimony analysis of 24 CEA and PSG 
sequences using 12 members of the immunoglobulin 
gene superfamily as out- groups to root the family tree 
showed that the N- domain of the CEA group genes 
evolved in one major branch and the PSG group genes in 
the other. Brandriff et al. (1992) estimated that the CEA- 
PSG gene family region spans 1.1 to 1.2 Mb. Using a high- 
resolution restriction fragment fingerprinting technique, 
Olsen et al. (1994) assembled 256 cosmids spanning the 
PSG region on 19ql3.2 into a single 700- kb contig. FISH 
to sperm pronuclei and cosmid walking experiments indi- 
cated that this PSG contig is telomeric of CGM8 at the 
telomeric end of the CEA subgroup gene cluster. Detailed 
restriction mapping and hybridization with gene- specific 
probes indicated that the order of the 11 PSG genes in the 
contig is cen- - PSG 3 (OMIM Ref. No. 176392)- - PSG8- - 
PSG 12 (PSG10; 176399)- - PSG1- - PSG6 (OMIM Ref. No. 
176395)- - PSG 7 (OMIM Ref. No. 176396)- - PSG 13 
(PSG11; 176401)- - PSG2 (OMIM Ref. No. 176391)- - 



PSG5 (OMIM Ref. No. 176394)- - PSG4- - PSG11 (PSG9; 
176398)- - tel. The PSG genes are tandemly oriented in a 
5- prime to 3- prime direction from telomere to cen- 
tromere. The CEA subgroup gene CGM11 is located at the 
telomeric end of the PSG gene cluster, and 6 genes be- 
longing to a third CEA family subgroup, namely CGM13 
through CGM18 (later OMIM Ref. No. 109770), are inter- 
spersed among the PSG genes. 

[15692] 

[15693] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15694] Brandriff, B. F.; Gordon, L. A.; Tynan, K. T.; Olsen, A. S.; 
Mohrenweiser, H. W.; Fertitta, A.; Carrano, A. V.; Trask, B. 
J. : Order and genomic distances among members of the 
carcinoembryonic antigen (CEA) gene family determined 
by fluorescence in situ hybridization. Genomics 12: 773- 
779, 1992. ; and 

[15695] Teglund, S.; Olsen, A.; Khan, W. N.; Frangsmyr, L; Ham- 
marstrom, S. : The pregnancy- specific glycoprotein (PSG) 
gene cluster on human chromosome 19: fine structure of 
the 11 PSG genes a. 

[15696] Further studies establishing the function and utilities of 



PSG1 are found in John Hopkins OMIM database record ID 
176390, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.PSPCl (Accession 
NP_060752.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. PSPC1 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by PSPC1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PSPC1 BINDING SITE, designated 
SEQ ID:2242, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15697] Another function of GAM94 is therefore inhibition of 

PSPC1 (Accession NP_060752.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PSPC1. 

[15698] Prostaglandin f2 receptor negative regulator (PTGFRN, Ac- 
cession XP_040709.3) is another GAM94 target gene, 
herein designated TARGET GENE. PTGFRN BINDING SITE is 
a target binding site found in the 5^ untranslated region 
of mRNA encoded by PTGFRN, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of PTGFRN BINDING 
SITE, designated SEQ ID:992, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[15699] Another function of GAM94 is therefore inhibition of 

Prostaglandin f2 receptor negative regulator (PTGFRN, Ac- 
cession XP_040709.3), a gene which inhibits the binding 
of prostaglandin f2- alpha (pgf2- alpha) to its specific fp 
receptor. Accordingly, utilities of GAM94 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with PTGFRN. 

[15700] The function of PTGFRN has been established by previous 
studies. Orlicky et al. (1996) isolated a protein that copu- 
rifies with bovine prostaglandin F- 2- alpha receptor (FP) 
and cloned the corresponding rat cDNA. Transfection ex- 
periments suggested that this protein inhibits binding of 
PGF- 2- alpha to FP. Histologically, this protein (called FP 
regulatory protein, or FPRP, by them) shows a distribution 
coinciding well with those cells and tissues that respond 
to PGF- 2- alpha. 

[15701] 

[15702] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[15703] Nagase, T.; Kikuno, R.; Ishikawa, K.; Hirosawa, M.; Ohara, 
O. : Prediction of the coding sequences of unidentified 
human genes. XVI. The complete sequences of 150 new 
cDNA clones from brain which code for large proteins in 
vitro. DNA Res. 7: 65- 73, 2000. ; and 

[15704] stipp et al. (2001) used moderately stringent Brij96/97 

detergent extraction to show that FPRP associates specifi- 
cally with CD81 and CD9 but not with other tetraspanin 
molecules, such as C. 

[15705] Further studies establishing the function and utilities of 
PTGFRN are found in John Hopkins OMIM database record 
ID 601204, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Ptk2 protein 
tyrosine kinase 2 (PTK2, Accession NP_005598.3) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. PTK2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by PTK2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PTK2 BINDING SITE, 
designated SEQ ID: 18787, to the nucleotide sequence of 



GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15706] Another function of GAM94 is therefore inhibition of Ptk2 
protein tyrosine kinase 2 (PTK2, Accession NP_005598.3), 
a gene which involves in intracellular signal transduction 
pathway and is a putative homolog of chicken focal adhe- 
sion associated kinase. Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PTK2. 

[15707] The function of PTK2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM65.2.Ptk2 protein tyrosine kinase 2 (PTK2, Acces- 
sion NP_722560.1) is another GAM94 target gene, herein 
designated TARGET GENE. PTK2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PTK2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PTK2 
BINDING SITE, designated SEQ ID:18787, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 



[15708] Another function of GAM94 is therefore inhibition of Ptk2 
protein tyrosine kinase 2 (PTK2, Accession NP_722 560.1), 
a gene which involves in intracellular signal transduction 
pathway and is a putative homolog of chicken focal adhe- 
sion associated kinase. Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PTK2. 

[15709] The function of PTK2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM 6 5. 2. Protein tyrosine phosphatase, non-receptor 
type 4 (megakaryocyte) (PTPN4, Accession NP_002821.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. PTPN4 BINDING SITE is a target binding site found 
in the 5^ untranslated region of mRNA encoded by PTPN4, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PTPN4 BINDING SITE, designated SEQ ID:6994, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15710] Another function of GAM94 is therefore inhibition of Pro- 
tein tyrosine phosphatase, non-receptor type 4 



(megakaryocyte) (PTPN4, Accession NP_002821.1) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PTPN4. 

[15711] Protein tyrosine phosphatase, non-receptor type 6 

(PTPN6, Accession NP.536859.1) is another GAM94 target 
gene, herein designated TARGET GENE. PTPN6 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by PTPN6, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PTPN6 BINDING SITE, designated SEQ ID:5903, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15712] Another function of GAM94 is therefore inhibition of Pro- 
tein tyrosine phosphatase, non-receptor type 6 (PTPN6, 
Accession NP.536859.1), a gene which plays a key role in 
hematopoiesis and therefore may be associated with 
Leukemia. Accordingly, utilities of GAM94 include diagno- 
sis, prevention and treatment of Leukemia, and of other 
diseases and clinical conditions associated with PTPN6. 

[15713] The function of PTPN6 has been established by previous 



studies. The growth and functional responses of 
hematopoietic cells are regulated through tyrosine phos- 
phorylation of proteins. Using a PCR approach, Yi et al. 
(1991) identified 3 novel tyrosine protein phosphatases in 
hematopoietic cells. One of these, expressed predomi- 
nantly in hematopoietic cells, was termed hematopoietic 
cell phosphatase (HCPH). From a pre- B- cell- derived li- 
brary, Matthews et al. (1992) cloned the mouse PTPN6 
cDNA, which they designated SHP (Src homology region 2- 
domain phosphatase). Yi et al. (1992) obtained complete 
cDNAs for both the human and the murine HCPH and 
mapped the gene in the human to 12pl3- pl2 by fluores- 
cence in situ hybridization. The human gene was also 
cloned from a breast cancer cell line and was termed 
PTP1C by Shen et al. (1991). This is a cytoplasmic protein 
that contains a phosphatase- catalytic domain in the car- 
boxyl terminal region and 2 tandemly repeated, src- ho- 
mology 2 (SH2) domains in the amino terminal region. 
SH2 domains were first identified in the SRC gene family 
and found in a variety of proteins involved in signal trans- 
duction. The SH2 domains may recognize phosphorylated 
tyrosine residues and direct protein- protein associations. 
By study of panels of somatic cell hybrids and fluores- 



cence in situ hybridization, Plutzky et al. (1992) deter- 
mined that the gene encoding the nontransmembrane 
protein- tyrosine phosphatase of the nonreceptor type 6 
is located in region 12pl3. Plutzky et al. (1992) suggested 
that since PTPN6 is expressed at high levels in 
hematopoietic cells of all lineages and its expression is 
induced early in hematopoietic differentiation, and since 
12pl3 is a region commonly involved in leukemia- asso- 
ciated chromosomal abnormalities, altered expression 
and/or structure of PTPN6 may play a role in leukemoge- 
nesis. Using a genomic probe in interspecific backcross 
analysis, Yi et al. (1992) mapped the murine Hcph gene to 
chromosome 6 where it was found to be tightly linked to 
the Tnfr- 2 and Ly- 4 genes. Mice with the recessive 'moth 
eaten' (me) or the allelic 'viable moth eaten' mutations ex- 
press a severe autoimmune and immunodeficiency syn- 
drome. Tsui et al. (1993) showed that the basic defect in- 
volves lesions in the gene that encodes hematopoietic cell 
phosphatase. Shultz et al. (1993) showed that 2 allelic 
'motheaten' mutations result in aberrant splicing of the 
Hcph transcript. Thus, 'motheaten' was the first animal 
model for a specific protein- tyrosine phosphatase defi- 
ciency, useful in determining the precise role of HCPH in 



hematopoiesis. Banville et al. (1995) demonstrated that 
the PTPN6 gene consists of 17 exons spanning 17 kb of 
DNA. Three nonhematopoietic PTPN6 transcripts were 
identified in a variety of cell lines and were shown to be 
transcribed from a common promoter. The hematopoietic 
form of the PTPN6 transcript is initiated at a downstream 
promoter separated by 7 kb from the upstream promoter. 
This downstream promoter is active exclusively in cells of 
the hematopoietic lineage. 

[15714] 

[15715] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15716] Plutzkyj.; Neel, B. C; Rosenberg, R. D.; Eddy, R. L; Byers, 
M. C; Jani- Sait, S.; Shows, T. B. : Chromosomal localiza- 
tion of an SH2- containing tyrosine phosphatase (PTPN6). 
Genomics 13: 869- 872, 1992. ; and 

[15717] Tsuij H . W.; Siminovitch, K. A.; de Souza, L; Tsui, F. W. L. : 
Motheaten and viable motheaten mice have mutations in 
the haematopoietic cell phosphatase gene. Nature Genet. 
4: 124- 129, 199. 

[15718] Further studies establishing the function and utilities of 
PTPN6 are found in John Hopkins OMIM database record 



ID 176883, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Pumilio ho- 
molog 2 (drosophila) (PUM2, Accession NP_056132.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. PUM2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PUM2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PUM2 BINDING SITE, designated SEQ ID:2095, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15719] Another function of GAM94 is therefore inhibition of 
Pumilio homolog 2 (drosophila) (PUM2, Accession 
NP_056132.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PUM2. 

[15720] p wp 2 periodic tryptophan protein homolog (yeast) 

(PWP2H, Accession NP_005040.1) is another GAM94 target 
gene, herein designated TARGET GENE. PWP2H BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by PWP2H, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PWP2H BIND- 
ING SITE, designated SEQ ID:17316, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15721] Another function of GAM94 is therefore inhibition of Pwp2 
periodic tryptophan protein homolog (yeast) (PWP2H, Ac- 
cession NP_005040.1), a gene which is a member of the 
beta transducin protein superfamily and therefore may be 
associated with Holoprosencephaly- 1 (hpel). Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of Holoprosencephaly- 1 (hpel), and of other 
diseases and clinical conditions associated with PWP2H. 

[15722] The function of PWP2H has been established by previous 
studies. As part of a study to identify genes that might be 
implicated in Down syndrome, Lalioti et al. (1996) used 
exon trapping from cosmids that had been mapped to 
21q22.3. An exon was isolated that encoded a predicted 
protein which was similar to the yeast PWP2 gene, a mem- 
ber of the tryptophan- aspartate (WD) repeat- containing 
superfamily. PWP2 is essential for viability and may play a 
role in the early Gl phase of the cell cycle. The complete 
coding region of human PWP2, obtained from fetal brain 



and fetal kidney cDNA libraries, encodes a 919- amino 
acid predicted protein with over 40% identity to the yeast 
protein. It also shares similarity to the beta subunits of 
the trimeric G- protein family (e.g., 139380). The protein 
contains 5 complete WD repeats and an acidic domain be- 
tween the second and third WD motifs. Northern blots 
showed a 3.4- kb PWP2 mRNA in all fetal and adult tissues 
examined. Based on cosmid contig analysis, the gene was 
mapped approximately 200 kb proximal to PFKL (OMIM 
Ref. No. 171860). To identify candidate genes for diseases 
mapping to 21q22.3, Lafreniere et al. (1996) assembled a 
770- kb cosmid and a BAC contig containing 8 tightly 
linked markers. They then restriction mapped these cos- 
mids and BACs using 8 rare cutting enzymes, with the 
goal of identifying CpG- rich islands. A homology search 
using the sequence from one such island identified an ex- 
pressed sequence tag (EST) with homology to PWP2 of 
yeast. Northern blot analysis revealed a 3.3- kb transcript 
that was highly expressed in all tissues tested. A 3,157- 
bp cDNA contained an open reading frame potentially en- 
coding 919 amino acid residues. The predicted protein 
shows 42% identity and 57% similarity at the amino acid 
level to the yeast PWP2 protein. The PWP gene is split into 



21 exons, ranging in size from 53 to 516 bp, and spans 
an estimated 25 kb. The gene is transcribed in a 21cen- 
to- 21qter direction, with its 5- prime end mapping ap- 
proximately 195 kb proximal to the 5- prime end of the 
PFKL gene. Lafreniere et al. (1996) suggested that this 
gene is a candidate for the site of the mutation causing 
holoprosencephaly- 1 (HPE1; 236100). 

[15723] 

[15724] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15725] Lafreniere, R. C; Rochefort, D. L; Chretien, N.; Neville, C. 
E.; Korneluk, R. C; Zuo, L; Wei, Y.; Lichter, J.; Rouleau, G. 
A. : Isolation and genomic structure of a human homolog 
of the yeast periodic tryptophan protein 2 (PWP2) gene 
mapping to 21q22.3. Genome Res. 6: 1216- 1226, 1996. 
; and 

[15726] Lalioti, M. D.; Chen, H.; Rossier, C; Shafaatian, R.; Reid, J. 
D.; Antonarakis, S. E. : Cloning the cDNA of human PWP2, 
which encodes a protein with WD repeats and maps to 
21q22.3. Geno. 

[15727] Further studies establishing the function and utilities of 
PWP2H are found in John Hopkins OMIM database record 



ID 601475, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. QKI 
(Accession XP_037438.4) is another GAM94 target gene, 
herein designated TARGET GENE. QKI BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by QKI, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of QKI BINDING SITE, designated 
SEQ ID: 15541, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15728] Another function of GAM94 is therefore inhibition of QKI 
(Accession XP.037438.4) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with QKI. 

[15729] Rabll-FIP3 (Accession NP_055515.1) is another GAM94 
target gene, herein designated TARGET GENE. Rabll-FIP3 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by Rabll-FIP3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
Rabll-FIP3 BINDING SITE, designated SEQ ID:5368, to the 



nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[15730] Another function of GAM94 is therefore inhibition of 

Rabll-FIP3 (Accession NP_055515.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
Rabll-FIP3. 

[15731] Rabl3, member ras oncogene family (RAB13, Accession 
NP_002861.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. RAB13 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by RAB13, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAB13 BINDING SITE, designated 
SEQ ID: 19823, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15732] Another function of GAM94 is therefore inhibition of 

Rabl3, member ras oncogene family (RAB13, Accession 
NP_002861.1), a gene which is a member of the RAB fam- 
ily of small GTPases. Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RAB13. 



[15733] The function of RAB13 has been established by previous 
studies. The Rab proteins comprise the largest group of 
Ras- associated small CTPases and in mammalian cells at 
least 40 proteins have been identified (Novick and Zerial, 
1997). Rab proteins are specific regulators of vesicular 
traffic and the complexity of the Rab protein family corre- 
lates with the diversity of cellular vesicle transport routes. 
A different Rab protein may be required for each step of 
vesicular transport. For example, the yeast Sec4 protein 
appears to be required exclusively for the delivery of 
Golgi- derived secretory vesicles to the plasma membrane 
(Salminen and Novick, 1987). By screening a human in- 
testinal epithelial cell (OMIM Ref. No. Caco- 2) cDNA li- 
brary with a degenerate oligonucleotide based on a se- 
quence present in the effector domain of the Sec4 protein, 
Zahraoui et al. (1994) isolated a cDNA encoding RAB13. 
The predicted 203- amino acid protein has the typical 
structural features of Ras- related proteins, including a 
conserved GTP- binding site. RAB13 displays 61% and 56% 
amino acid identity with the human RAB8 (OMIM Ref. No. 
165040) and yeast Sec4 proteins, respectively. These pro- 
teins share a long conserved N- terminal region but have 
divergent C- terminal portions. Northern blot analysis 



showed that RAB13 is expressed as a 1.2- kb transcript in 
Caco- 2 cells. Immunoblot analysis using antibodies 
against RAB13 detected a 24- kD protein in Caco- 2 cell 
lysates. Immunofluorescence studies demonstrated that 
RAB13 colocalizes with the tight junction marker ZOl 
(TJP1; 601009) in epithelial cells. In cells devoid of tight 
junctions, RAB13 associates with vesicles dispersed 
throughout the cytoplasm. Leek et al. (1997) mapped the 
RAB13 gene to 12ql3 by in situ hybridization. 

[15734] 

[15735] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15736] Leek, J. P.; Hamlin, P. J.; Wilton, J.; Lench, N.J. : Assign- 
ment of the Rabl3 gene (RAB13) to human chromosome 
band 12ql3 by in situ hybridization. Cytogenet. Cell 
Genet. 79: 210- 211, 1997. ; and 

[15737] Novick, P.; Zerial, M. : The diversity of Rab proteins in 

vesicle transport. Curr. Opin. Cell Biol. 9: 496- 504, 1997. 

[15738] Further studies establishing the function and utilities of 
RAB13 are found in John Hopkins OMIM database record 
ID 602672, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Rab 17, mem- 



ber ras oncogene family (RAB17, Accession NP_071894.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. RAB17 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by RAB17, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RAB17 BINDING SITE, designated SEQ 
ID: 18736, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15739] Another function of GAM94 is therefore inhibition of 

Rabl7, member ras oncogene family (RAB17, Accession 
NP_071894.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB17. 

[15740] Rab5a, member ras oncogene family (RAB5A, Accession 
NP_004153.2) is another GAM94 target gene, herein des- 
ignated TARGET GENE. RAB5A BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by RAB5A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAB5A BINDING SITE, designated 



SEQ ID: 18284, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15741] Another function of GAM94 is therefore inhibition of 

Rab5a, member ras oncogene family (RAB5A, Accession 
NP.004153.2), a gene which is a rate- limiting component 
of the machinery regulating the kinetics of membrane 
traffic. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with RAB5A. 

[15742] The function of RAB5A has been established by previous 
studies. The S. cerevisiae YPT1 and SEC4 genes encode 
Ras- related GTP- binding proteins involved in the regula- 
tion of secretion. Mammalian cells express a large number 
of RAB proteins, GTP- binding proteins closely related to 
YPT1 and SEC4. By screening a human pheochromocytoma 
library with probes derived from the SEC4 gene and from 
various rat and human RAB cDNAs, Zahraoui et al. (1989) 
isolated cDNAs encoding RAB1 (OMIM Ref. No. 179508), 
RAB2 (OMIM Ref. No. 179509), RAB3A (OMIM Ref. No. 
179490), RAB3B (OMIM Ref. No. 179510), RAB4 (OMIM 
Ref. No. 179511), RAB5, and RAB6 (OMIM Ref. No. 
179513). Except for the closely related RAB3A and RAB3B, 
the deduced human RAB proteins share 32 to 50% homol- 



ogy. The predicted 214- amino acid RAB5 protein is 31% 
and 38% identical to SEC4 and YPT1, respectively. All 6 
human RAB proteins tested bound GTP and exhibited GT- 
Pase activities in vitro. Northern blot analysis revealed that 
RAB 5 was expressed as 2.7- and 2.8- kb mRNAs in a hu- 
man fibroblast cell line. Bucci et al. (1992) demonstrated 
that RAB5 is a rate- limiting component of the machinery 
regulating the kinetics of membrane traffic in the early 
endocytic pathway. Stenmark et al. (1995) reported that 
rabaptin- 5 (OMIM Ref. No. 603616) is an effector of RAB5 
that transmits the signal of the active GTP- bound RAB5 
conformation to the membrane docking and/or fusion ap- 
paratus. Xiao et al. (1997) found that tuberin (OMIM Ref. 
No. 191092) exhibits substantial GTPase- activating pro- 
tein (GAP) activity towards RAB5, and that rabaptin- 5 me- 
diates the tuberin association with RAB5. The authors 
suggested that tuberin functions as a RAB 5 GAP in vivo to 
negatively regulate RAB5- GTP activity in endocytosis. 

[15743] 

[15744] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15745] Bucci, C.; Parton, R. G.; Mather, I. H.; Stunnenberg, H.; Si- 



mons, K.; Hoflack, B.; Zerial, M. : The small GTPase rab5 
functions as a regulatory factor in the early endocytic 
pathway. Cell 70: 715- 728, 1992. ; and 
[15746] xiao, C- H.; Shoarinejad, F.; Jin, F.; Golemis, E. A.; Yeung, 
R. S. : The tuberous sclerosis 2 gene product, tuberin, 
functions as a Rab5 GTPase activating protein (GAP) in 
modulating en. 

[15747] Further studies establishing the function and utilities of 
RAB5A are found in John Hopkins OMIM database record 
ID 179512, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. RAD 5 4B 
(Accession NP_602310.1) is another GAM94 target gene, 
herein designated TARGET GENE. RAD54B BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by RAD54B, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of RAD54B BINDING SITE, designated SEQ ID:8649, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15748] Another function of GAM94 is therefore inhibition of 
RAD54B (Accession NP_602310.1), a gene which is in- 



volved in dna repair and mitotic recombination and there- 
fore may be associated with Lymphoma and colon cancer. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of Lymphoma and colon cancer, and of 
other diseases and clinical conditions associated with 
RAD 5 4 B. 

[15749] The function of RAD54B and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.2.RAGB (Accession NP_057740.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
RAGB BINDING SITE is a target binding site found in the 5 X 
untranslated region of multiple transcripts of mRNA en- 
coded by RAGB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAGB BINDING SITE, designated 
SEQ ID: 16756, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15750] Another function of GAM94 is therefore inhibition of RAGB 
(Accession NP_057740.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RAGB. 



I 1 5751] RAGB (Accession NP_006055.2) is another GAM94 target 
gene, herein designated TARGET GENE. RAGB BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by RAGB, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RAGB BINDING SITE, designated SEQ ID:16756, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15752] Another function of GAM94 is therefore inhibition of RAGB 
(Accession NP.006055.2) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RAGB. 

[15753] R as association (ralgds/af-6) domain family 2 (RASSF2, 
Accession NP_739579.1) is another GAM94 target gene, 
herein designated TARGET GENE. RASSF2 BINDING SITE is 
a target binding site found in the 5^ untranslated region 
of multiple transcripts of mRNA encoded by RASSF2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of RASSF2 BINDING SITE, designated SEQ ID: 16451, to the 



nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15754] Another function of GAM94 is therefore inhibition of Ras 
association (ralgds/af-6) domain family 2 (RASSF2, Acces- 
sion NP.739579.1) . Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RASSF2. 

[15755] Retinoblastoma-like 1 (pl07) (RBL1, Accession 

NP_002886.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. RBL1 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by RBL1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RBL1 BINDING SITE, designated 
SEQ ID: 15482, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15756] Another function of GAM94 is therefore inhibition of 
Retinoblastoma-like 1 (pl07) (RBL1, Accession 
NP_002886.1), a gene which has an important role in 
negatively regulating the rate of progression of the cell 
cycle. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of diseases and clinical condi- 



tions associated with RBL1. 

[15757] The function of RBL1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.Rna binding motif protein 9 (RBM9, Accession 
NP_055124.1) is another CAM94 target gene, herein des- 
ignated TARGET GENE. RBM9 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by RBM9, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RBM9 BINDING SITE, designated 
SEQ ID: 13 123, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15758] Another function of GAM94 is therefore inhibition of Rna 
binding motif protein 9 (RBM9, Accession NP_055124.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RBM9. 

[15759] ril (Accession NP.003678.2) is another GAM94 target 

gene, herein designated TARGET GENE. RIL BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by RIL, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RIL BINDING 
SITE, designated SEQ ID: 16498, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15760] Another function of GAM94 is therefore inhibition of RIL 
(Accession NP_003678.2) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RIL. 

[15761] Rar-related orphan receptor a (RORA, Accession 

NP_002934.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. RORA BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by RORA, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RORA 
BINDING SITE, designated SEQ ID:6954, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15762] Another function of GAM94 is therefore inhibition of Rar- 
related orphan receptor a (RORA, Accession 



NP_002934.1), a gene which binds dna as a monomer to 
hormone response elements (hre) containing a single core 
motif half- site preceded by a short a- t rich sequences. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RORA. 

[15763] The function of RORA has been established by previous 
studies. Meyer et al. (2000) showed that the RORA gene 
and the RORC (OMIM Ref. No. 602943) gene, but not the 
RORB gene, are expressed in mesenchymal stem cells de- 
rived from bone marrow. Cells undergoing osteogenic dif- 
ferentiation showed increased messenger signal expres- 
sion. They found that homozygous 'staggerer' mutants 
have thin long bones compared with heterozygous ani- 
mals and wildtype littermates and that the bones of sg/sg 
animals are osteopenic. They concluded that the product 
of the Rora gene most likely acts by direct modulation of a 
bone matrix component 

[15764] Animal model experiments lend further support to the 
function of RORA. The recessive mouse mutation 'stag- 
gerer' (sg) is associated with severe cerebellar ataxia due 
to a cell- autonomous defect in the development of Purk- 
inje cells. These cells are reduced in numbers and show 



immature morphology, synaptic arrangement, biochemical 
properties, and gene expression. In addition, sg heterozy- 
gotes show accelerated dendritic atrophy and cell loss, 
suggesting that sg has a role in mature Purkinje cells. 
Certain functions of the immune system are also affected. 
Hamilton et al. (1996) mapped sg to a 160- kb interval on 
mouse chromosome 9 that was found to contain the gene 
encoding Rora, a member of the nuclear hormone recep- 
tor superfamily. Furthermore, sg mice were found to carry 
a deletion within the Rora gene that prevents translation 
of the ligand- binding homology domain. Based on these 
results, they proposed a model in which Rora interacts 
with the thyroid hormone signaling pathway to induce 
Purkinje cell maturation. Of the 4 different isoforms of the 
Rora gene that are generated by a combination of alterna- 
tive promoter usage and exon splicing and that differ in 
their DNA- binding properties, Matysiak- Scholze and 
Nehls (1997) found that isoforms Roral and Rora4 are 
specifically coexpressed in the murine cerebellum and hu- 
man cerebellum. Thus, at least 2 isoforms of the murine 
Rora gene are affected by the genomic deletion associated 
with the sg phenotype. The finding of cerebellum- specific 
coregulation of Roral and Rora4 suggested that distinct 



sets of target genes regulated by the Roral and Rora4 
isoforms are required for Purkinje cell development 

[15765] it is appreciated that the abovementioned animal model 
for RORA is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[15766] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15767] Meyer, T.; Kneissel, M.; Mariani, J.; Fournier, B. : In vitro 

and in vivo evidence for orphan nuclear receptor ROR- al- 
pha function in bone metabolism. Proc. Nat. Acad. Sci. 97: 
9197- 9202, 2000. ; and 

[15768] Matysiak- Scholze, U.; Nehls, M. : The structural integrity 
of ROR- alpha isoforms is mutated in staggerer mice: 
cerebellar coexpression of ROR- alpha- 1 and ROR- al- 
pha- 4. Genomics 43: 78- 84, 1. 

[15769] Further studies establishing the function and utilities of 

RORA are found in John Hopkins OMIM database record ID 
600825, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Rar-related orphan 
receptor a (RORA, Accession NP_599023.1) is another 
GAM94 target gene, herein designated TARGET GENE. 



RORA BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by RORA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RORA BINDING SITE, designated 
SEQ ID:6954, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15770] Another function of GAM94 is therefore inhibition of Rar- 
related orphan receptor a (RORA, Accession 
NP_599023.1), a gene which binds dna as a monomer to 
hormone response elements (hre) containing a single core 
motif half- site preceded by a short a- t rich sequences. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RORA. 

[15771] The function of RORA has been established by previous 
studies. Meyer et al. (2000) showed that the RORA gene 
and the RORC (OMIM Ref. No. 602943) gene, but not the 
RORB gene, are expressed in mesenchymal stem cells de- 
rived from bone marrow. Cells undergoing osteogenic dif- 
ferentiation showed increased messenger signal expres- 
sion. They found that homozygous 'staggerer' mutants 



have thin long bones compared with heterozygous ani- 
mals and wildtype littermates and that the bones of sg/sg 
animals are osteopenic. They concluded that the product 
of the Rora gene most likely acts by direct modulation of a 
bone matrix component 
[15772] Animal model experiments lend further support to the 
function of RORA. The recessive mouse mutation 'stag- 
gerer' (sg) is associated with severe cerebellar ataxia due 
to a cell- autonomous defect in the development of Purk- 
inje cells. These cells are reduced in numbers and show 
immature morphology, synaptic arrangement, biochemical 
properties, and gene expression. In addition, sg heterozy- 
gotes show accelerated dendritic atrophy and cell loss, 
suggesting that sg has a role in mature Purkinje cells. 
Certain functions of the immune system are also affected. 
Hamilton et al. (1996) mapped sg to a 160- kb interval on 
mouse chromosome 9 that was found to contain the gene 
encoding Rora, a member of the nuclear hormone recep- 
tor superfamily. Furthermore, sg mice were found to carry 
a deletion within the Rora gene that prevents translation 
of the ligand- binding homology domain. Based on these 
results, they proposed a model in which Rora interacts 
with the thyroid hormone signaling pathway to induce 



Purkinje cell maturation. Of the 4 different isoforms of the 
Rora gene that are generated by a combination of alterna- 
tive promoter usage and exon splicing and that differ in 
their DNA- binding properties, Matysiak- Scholze and 
Nehls (1997) found that isoforms Roral and Rora4 are 
specifically coexpressed in the murine cerebellum and hu- 
man cerebellum. Thus, at least 2 isoforms of the murine 
Rora gene are affected by the genomic deletion associated 
with the sg phenotype. The finding of cerebellum- specific 
coregulation of Roral and Rora4 suggested that distinct 
sets of target genes regulated by the Roral and Rora4 
isoforms are required for Purkinje cell development 

[15773] it is appreciated that the abovementioned animal model 
for RORA is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[15774] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15775] Meyer, T.; Kneissel, M.; Mariani, J.; Fournier, B. : In vitro 

and in vivo evidence for orphan nuclear receptor ROR- al- 
pha function in bone metabolism. Proc. Nat. Acad. Sci. 97: 
9197- 9202, 2000. ; and 



[15776] Matysiak- Scholze, U.; Nehls, M. : The structural integrity 
of ROR- alpha isoforms is mutated in staggerer mice: 
cerebellar coexpression of ROR- alpha- 1 and ROR- al- 
pha- 4. Genomics 43: 78- 84, 1. 

[15777] Further studies establishing the function and utilities of 

RORA are found in John Hopkins OMIM database record ID 
600825, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Rar-related orphan 
receptor a (RORA, Accession NP.599024.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
RORA BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by RORA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RORA BINDING SITE, designated 
SEQ ID:6954, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15778] Another function of GAM94 is therefore inhibition of Rar- 
related orphan receptor a (RORA, Accession 
NP_599024.1), a gene which binds dna as a monomer to 
hormone response elements (hre) containing a single core 
motif half- site preceded by a short a- t rich sequences. 



Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RORA. 

[15779] The function of RORA has been established by previous 
studies. Meyer et al. (2000) showed that the RORA gene 
and the RORC (OMIM Ref. No. 602943) gene, but not the 
RORB gene, are expressed in mesenchymal stem cells de- 
rived from bone marrow. Cells undergoing osteogenic dif- 
ferentiation showed increased messenger signal expres- 
sion. They found that homozygous 'staggerer' mutants 
have thin long bones compared with heterozygous ani- 
mals and wildtype littermates and that the bones of sg/sg 
animals are osteopenic. They concluded that the product 
of the Rora gene most likely acts by direct modulation of a 
bone matrix component 

[15780] Animal model experiments lend further support to the 
function of RORA. The recessive mouse mutation 'stag- 
gerer' (sg) is associated with severe cerebellar ataxia due 
to a cell- autonomous defect in the development of Purk- 
inje cells. These cells are reduced in numbers and show 
immature morphology, synaptic arrangement, biochemical 
properties, and gene expression. In addition, sg heterozy- 
gotes show accelerated dendritic atrophy and cell loss, 



suggesting that sg has a role in mature Purkinje cells. 
Certain functions of the immune system are also affected. 
Hamilton et al. (1996) mapped sg to a 160- kb interval on 
mouse chromosome 9 that was found to contain the gene 
encoding Rora, a member of the nuclear hormone recep- 
tor superfamily. Furthermore, sg mice were found to carry 
a deletion within the Rora gene that prevents translation 
of the ligand- binding homology domain. Based on these 
results, they proposed a model in which Rora interacts 
with the thyroid hormone signaling pathway to induce 
Purkinje cell maturation. Of the 4 different isoforms of the 
Rora gene that are generated by a combination of alterna- 
tive promoter usage and exon splicing and that differ in 
their DNA- binding properties, Matysiak- Scholze and 
Nehls (1997) found that isoforms Roral and Rora4 are 
specifically coexpressed in the murine cerebellum and hu- 
man cerebellum. Thus, at least 2 isoforms of the murine 
Rora gene are affected by the genomic deletion associated 
with the sg phenotype. The finding of cerebellum- specific 
coregulation of Roral and Rora4 suggested that distinct 
sets of target genes regulated by the Roral and Rora4 
isoforms are required for Purkinje cell development 
[15781] ^ is appreciated that the abovementioned animal model 



for RORA is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[15782] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15783] Meyer, T.; Kneissel, M.; Mariani, J.; Fournier, B. : In vitro 

and in vivo evidence for orphan nuclear receptor ROR- al- 
pha function in bone metabolism. Proc. Nat. Acad. Sci. 97: 
9197- 9202, 2000. ; and 

[15784] Matysiak- Scholze, U.; Nehls, M. : The structural integrity 
of ROR- alpha isoforms is mutated in staggerer mice: 
cerebellar coexpression of ROR- alpha- 1 and ROR- al- 
pha- 4. Genomics 43: 78- 84, 1. 

[15785] Further studies establishing the function and utilities of 

RORA are found in John Hopkins OMIM database record ID 
600825, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Rar-related orphan 
receptor a (RORA, Accession NP_599022.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
RORA BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by RORA, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RORA BINDING SITE, designated 
SEQ ID:6954, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15786] Another function of GAM94 is therefore inhibition of Rar- 
related orphan receptor a (RORA, Accession 
NP_599022.1), a gene which binds dna as a monomer to 
hormone response elements (hre) containing a single core 
motif half- site preceded by a short a- t rich sequences. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RORA. 

[15787] The function of RORA has been established by previous 
studies. Meyer et al. (2000) showed that the RORA gene 
and the RORC (OMIM Ref. No. 602943) gene, but not the 
RORB gene, are expressed in mesenchymal stem cells de- 
rived from bone marrow. Cells undergoing osteogenic dif- 
ferentiation showed increased messenger signal expres- 
sion. They found that homozygous 'staggerer' mutants 
have thin long bones compared with heterozygous ani- 
mals and wildtype littermates and that the bones of sg/sg 
animals are osteopenic. They concluded that the product 



of the Rora gene most likely acts by direct modulation of a 
bone matrix component 
[15788] Animal model experiments lend further support to the 
function of RORA. The recessive mouse mutation 'stag- 
gerer' (sg) is associated with severe cerebellar ataxia due 
to a cell- autonomous defect in the development of Purk- 
inje cells. These cells are reduced in numbers and show 
immature morphology, synaptic arrangement, biochemical 
properties, and gene expression. In addition, sg heterozy- 
gotes show accelerated dendritic atrophy and cell loss, 
suggesting that sg has a role in mature Purkinje cells. 
Certain functions of the immune system are also affected. 
Hamilton et al. (1996) mapped sg to a 160- kb interval on 
mouse chromosome 9 that was found to contain the gene 
encoding Rora, a member of the nuclear hormone recep- 
tor superfamily. Furthermore, sg mice were found to carry 
a deletion within the Rora gene that prevents translation 
of the ligand- binding homology domain. Based on these 
results, they proposed a model in which Rora interacts 
with the thyroid hormone signaling pathway to induce 
Purkinje cell maturation. Of the 4 different isoforms of the 
Rora gene that are generated by a combination of alterna- 
tive promoter usage and exon splicing and that differ in 



their DNA- binding properties, Matysiak- Scholze and 
Nehls (1997) found that isoforms Roral and Rora4 are 
specifically coexpressed in the murine cerebellum and hu- 
man cerebellum. Thus, at least 2 isoforms of the murine 
Rora gene are affected by the genomic deletion associated 
with the sg phenotype. The finding of cerebellum- specific 
coregulation of Roral and Rora4 suggested that distinct 
sets of target genes regulated by the Roral and Rora4 
isoforms are required for Purkinje cell development 

[15789] it j S appreciated that the abovementioned animal model 
for RORA is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[15790] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15791] Meyer, T.; Kneissel, M.; Mariani, J.; Fournier, B. : In vitro 

and in vivo evidence for orphan nuclear receptor ROR- al- 
pha function in bone metabolism. Proc. Nat. Acad. Sci. 97: 
9197- 9202, 2000. ; and 

[15792] Matysiak- Scholze, U.; Nehls, M. : The structural integrity 
of ROR- alpha isoforms is mutated in staggerer mice: 
cerebellar coexpression of ROR- alpha- 1 and ROR- al- 



pha- 4. Genomics 43: 78- 84, 1. 

[15793] Further studies establishing the function and utilities of 

RORA are found in John Hopkins OMIM database record ID 
600825, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Replication protein 
a2, 32kda (RPA2, Accession NP_002937.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
RPA2 BINDING SITE is a target binding site found in the 5 X 
untranslated region of mRNA encoded by RPA2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RPA2 BINDING SITE, designated SEQ ID:595, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[15794] Another function of GAM94 is therefore inhibition of 
Replication protein a2, 32kda (RPA2, Accession 
NP_002937.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RPA2. 

[15795] Ribosomal protein I22 (RPL22, Accession NP_000974.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. RPL22 BINDING SITE is a target binding site found in 



the 3 X untranslated region of mRNA encoded by RPL22, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RPL22 BINDING SITE, designated SEQ 
ID: 16388, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15796] Another function of GAM94 is therefore inhibition of Ri- 
bosomal protein I22 (RPL22, Accession NP_000974.1), a 
gene which is a component of the large 60s ribosomal 
subunit ;binds herparin. Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RPL22. 

[15797] The function of RPL22 has been established by previous 
studies. A reciprocal translocation between the long arms 
of chromosomes 3 and 21, at bands 3q26 and 21q22, oc- 
curs as an acquired clonal chromosomal abnormality in 
malignant cells from patients with therapy- related 
myelodysplastic syndrome or acute myeloid leukemia, as 
well as in some patients with chronic myeloid leukemia in 
blast crisis. Nucifora et al. (1993) showed that the gene on 
chromosome 21 is AML1 (OMIM Ref. No. 151385), which 
is fused to the ETO gene (OMIM Ref. No. 133435) in 8;21 



translocations. Nucifora et al. (1993) isolated a fusion 
cDNA clone from a t(3;21) library derived from a patient 
with therapy- related myelodysplastic syndrome; this 
clone contained sequences from AML1 and from EAP, 
which they localized to 3q26 from the location of the 
breakpoint on chromosome 3. EAP is a highly expressed 
small nuclear protein of 128 residues associated with Ep- 
stein- Barr virus small RNA. The fusion clone contained 
the DNA- binding 5- prime part of AML1 that is fused to 
ETO in the t(8;21) and, in addition, at least 1 other exon. 
The translocation replaced the last 9 codons of AML1 with 
the last 96 codons of EAP. The fusion does not maintain 
the correct reading frame of EAP and may not lead to a 
functional chimeric protein. EAP has been identified as the 
ribosomal protein L22 Nucifora and Rowley (1995) re- 
viewed the involvement of the AML1 gene in the 8;2 1 and 
3;21 translocations in acute and chronic myeloid 
leukemia. Three loci closely situated to each other on 
3q26 are involved in fusions with AML1 in the 3;21 
translocations: EVI1 (OMIM Ref. No. 165215), EAP, and 
MDS1 (OMIM Ref. No. 600049). They pointed out that the 
order of the genes on 3q26 is TEL- - EAP- - MDS1- - 
EVI1 and provided a diagram (their Figure 5) of the 3q26 



region containing these genes and of the various chimeric 
junctions they had isolated from t(3;21) patients 

[15798] 

[15799] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15800] Nucifora, C; Begy, C. R.; Erickson, R.; Drabkin, H. A.; 

Rowley, J. D. : The 3;21 translocation in myelodysplasia 
results in a fusion transcript between the AML1 gene and 
the gene for EAP, a highly conserved protein associated 
with the Epstein- Barr virus small RNA EBER 1. Proc. Nat. 
Acad. Sci. 90: 7784- 7788, 1993. ; and 

[15801] Nucifora, C; Rowley, J. D. : AML1 and the 8;21 and 3;21 
translocations in acute and chronic myeloid leukemia. 
Blood 86: 1- 14, 1995. 

[15802] Further studies establishing the function and utilities of 
RPL22 are found in John Hopkins OMIM database record 
ID 180474, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.RRSl 
(Accession NP_055984.1) is another GAM94 target gene, 
herein designated TARGET GENE. RRS1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by RRS1, corresponding to a target bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RRS1 BINDING SITE, 
designated SEQ ID:15022, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15803] Another function of GAM94 is therefore inhibition of RRS1 
(Accession NP_055984.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RRS1. 

[15804] Spinocerebellar ataxia 1 (olivopontocerebellar ataxia 1, 
autosomal dominant, ataxin 1) (SCA1, Accession 
NP_000323.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. SCA1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SCA1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SCA1 BINDING SITE, designated 
SEQ ID: 19326, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15805] Another function of GAM94 is therefore inhibition of 
Spinocerebellar ataxia 1 (olivopontocerebellar ataxia 1, 



autosomal dominant, ataxin 1) (SCA1, Accession 
NP_000323.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SCA1. 

[15806] SCAMP5 (Accession NP_620417.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. SCAMP5 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by SCAMP5, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SCAMP5 
BINDING SITE, designated SEQ ID:12952, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15807] Another function of GAM94 is therefore inhibition of 

SCAMP5 (Accession NP_620417.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCAMP5. 

[15808] Sodium channel, voltage-gated, type iv, beta polypeptide 
(SCN4B, Accession NP.777594.1) is another GAM94 target 
gene, herein designated TARGET GENE. SCN4B BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SCN4B, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SCN4B BIND- 
ING SITE, designated SEQ ID:2309, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15809] Another function of GAM94 is therefore inhibition of 

Sodium channel, voltage-gated, type iv, beta polypeptide 
(SCN4B, Accession NP.777594.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCN4B. 

[15810] Sema domain, immunoglobulin domain (ig), short basic 
domain, secreted, (semaphorin) 3e (SEMA3E, Accession 
NP_036563.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. SEMA3E BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SEMA3E, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SEMA3E BINDING SITE, desig- 
nated SEQ ID: 10055, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 



[15811] Another function of GAM94 is therefore inhibition of Sema 
domain, immunoglobulin domain (ig), short basic domain, 
secreted, (semaphorin) 3e (SEMA3E, Accession 
NP_036563.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEMA3E. 

[15812] Serine (or cysteine) proteinase inhibitor, clade b 
(ovalbumin), member 9 (SERPINB9, Accession 
NP_004146.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. SERPINB9 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SERPINB9, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SERPINB9 BINDING SITE, des- 
ignated SEQ ID:8680, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15813] Another function of GAM94 is therefore inhibition of Ser- 
ine (or cysteine) proteinase inhibitor, clade b (ovalbumin), 
member 9 (SERPINB9, Accession NP_004146.1), a gene 
which may be a serpin serine protease inhibitor that inter- 
acts with granzyme B (GZMB). Accordingly, utilities of 



GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SERPINB9. 

[15814] The function of SERPINB9 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM88.2.SFMBT (Accession NP_057413.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
SFMBT BINDING SITE1 and SFMBT BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by SFMBT, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SFMBT BINDING SITE1 and SFMBT 
BINDING SITE2, designated SEQ ID:17462 and SEQ ID:2582 
respectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15815] Another function of GAM94 is therefore inhibition of 

SFMBT (Accession NP_057413.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SFMBT. 

[15816] Secreted frizzled-related protein 4 (SFRP4, Accession 

NP_003005.1) is another GAM 94 target gene, herein des- 
ignated TARGET GENE. SFRP4 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by SFRP4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SFRP4 BINDING SITE, designated 
SEQ ID:2316, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15817] Another function of GAM94 is therefore inhibition of Se- 
creted frizzled-related protein 4 (SFRP4, Accession 
NP_003005.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SFRP4. 

[15818] Splicing factor, arginine/serine-rich 8 

(suppressor-of-white-apricot homolog, drosophila) 
(SFRS8, Accession NP_689421.1) is another GAM94 target 
gene, herein designated TARGET GENE. SFRS8 BINDING 
SITE1 and SFRS8 BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by SFRS8, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SFRS8 BINDING SITE1 and 
SFRS8 BINDING SITE2, designated SEQ ID: 1589 and SEQ 



ID:3 151 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15819] Another function of GAM94 is therefore inhibition of 
Splicing factor, arginine/serine-rich 8 
(suppressor-of-white-apricot homolog, drosophila) 
(SFRS8, Accession NP_689421.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SFRS8. 

[15820] sh3 domain binding glutamic acid-rich protein like 2 

(SH3BGRL2, Accession NP_113657.1) is another GAM94 
target gene, herein designated TARGET GENE. SH3BGRL2 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by SH3BGRL2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SH3BGRL2 BINDING SITE, designated SEQ ID:10168, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15821] Another function of GAM94 is therefore inhibition of Sh3 
domain binding glutamic acid-rich protein like 2 
(SH3BGRL2, Accession NP_113657.1) . Accordingly, utili- 



ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
SH3BGRL2. 

[15822] sialic acid binding ig-like lectin 5 (SIGLEC5, Accession 

NP_003821.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. SIGLEC5 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SIGLEC5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SIGLEC5 BINDING SITE, desig- 
nated SEQ ID: 18811, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15823] Another function of GAM94 is therefore inhibition of Sialic 
acid binding ig-like lectin 5 (SIGLEC5, Accession 
NP_003821.1), a gene which is a cell adhesion molecule 
for postnatal neural development. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SIGLEC5. 

[15824] The function of SIGLEC5 has been established by previous 
studies. The sialic acid- binding immunoglobulin- like 
lectins (SIGLECs), such as CD33 (OMIM Ref. No. 159590), 



are a subgroup of the immunoglobulin (Ig) superfamily 
that mediate protein- carbohydrate interactions. They 
specifically interact with sialic acids in glycoproteins and 
glycolipids, with each SIGLEC having a particular prefer- 
ence for both the nature of the sialic acid and its glyco- 
side linkage to adjacent sugars. SIGLECs have similar 
structures, including extracellular Ig- like domains com- 
posed of an N- terminal V- set domain followed by vary- 
ing numbers of C2- set domains. It appears that all 
SIGLECs have an unusual arrangement of conserved cys- 
teine residues in the V- set and adjacent C2- set domains. 
Most SIGLECs are expressed uniquely within the 
hematopoietic system. By searching an EST database for 
cDNAs that encode proteins with sequence similarity to 
the CD33 protein, Cornish et al. (1998) identified a novel 
SIGLEC, which they named SIGLEC5. They isolated a full- 
length human macrophage SIGLEC5 cDNA encoding a de- 
duced 551- amino acid protein with all the key structural 
features of SIGLECs. SIGLEC5 contains a signal peptide, 4 
extracellular Ig- like domains consisting of an N- terminal 
V- set domain and 3 C2- set domains, a transmembrane 
domain, 2 cytoplasmic ITIM (immunoreceptor tyrosine- 
based inhibitory motif)- like motifs, and 8 potential N- 



linked glycosylation sites. SIGLEC5 has high sequence 
similarity to CD33 and OBBP1 (SIGLEC6; 604405). Western 
blot analysis of neutrophil lysates indicated that SIGLEC5 
exists as a disulfide- linked dimer of approximately 140 
kD. Recombinant SIGLEC5 expressed in COS cells medi- 
ated sialic acid- dependent binding to human erythro- 
cytes. SIGLEC5 bound to alpha- 2,3- and alpha- 2,6- 
linked sialic acid equally. Northern blot analysis detected 
2 major SIGLEC5 transcripts of 2.4 and 3.4 kb in various 
tissues, with the highest levels in hematopoietic organs, 
notably bone marrow and spleen. SIGLEC5 protein was 
present on neutrophils but absent from leukemic cell lines 
representing early stages of myelomonocytic differentia- 
tion. By screening a human erythroleukemic cell line cDNA 
library with a full- length OBBP1 cDNA, Patel et al. (1999) 
isolated a cDNA encoding OBBP2. They stated that OBBP2 
is identical to SIGLEC5 (Cornish et al., 1998). The deduced 
OBBP2 protein shares 59% and 56% sequence identity with 
OBBP1 and CD33, respectively. All 3 of these proteins 
have a cytoplasmic domain containing putative sites of ty- 
rosine phosphorylation, including an immunoreceptor ty- 
rosine kinase inhibitory motif and a motif found in SLAM 
(OMIM Ref. No. 603492) and SLAM- like proteins. Recom- 



binant 0BBP2 and CD33 bound weakly to leptin, whereas 
OBBP1 exhibited tight and specific binding to leptin. 
Northern blot analysis detected highest OBBP2 expression 
in peripheral blood leukocytes, with moderate to low ex- 
pression in spleen, lung, and placenta. 

[15825] 

[15826] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15827] Cornish, A. L; Freeman, S.; Forbes, C; Ni, J.; Zhang, M.; 
Cepeda, M.; Gentz, R.; Augustus, M.; Carter, K. C; 
Crocker, P. R. : Characterization of siglec- 5, a novel gly- 
coprotein expressed on myeloid cells related to CD33. 
Blood 92: 2123- 2132, 1998. ; and 

[15828] pate^ n.; Brinkman- Van der Linden, E. C. M.; Altmann, S. 
W.; Gish, K.; Balasubramanian, S.; Timans, J. C; Peterson, 
D.; Bell, M. P.; Bazan, J. F.; Varki, A.; Kastelein, R. A. : OB- 
BPl/Si. 

[15829] Further studies establishing the function and utilities of 
SIGLEC5 are found in John Hopkins OMIM database record 
ID 604200, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Sine oculis 
homeobox homolog 2 (drosophila) (SIX2, Accession 



NP_058628.2) is another GAM 94 target gene, herein des- 
ignated TARGET GENE. SIX2 BINDING SITE is a target bind- 
ing site found in the 3 X untranslated region of mRNA en- 
coded by SIX2, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SIX2 BINDING SITE, designated SEQ 
ID:9606, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[15830] Another function of GAM94 is therefore inhibition of Sine 
oculis homeobox homolog 2 (drosophila) (SIX2, Accession 
NP_058628.2), a gene which may be involved in limb ten- 
don and ligament development (by similarity). Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SIX2. 

[15831] The function of SIX2 has been established by previous 

studies. By screening a human genomic library with a hu- 
man SIX1 cDNA (OMIM Ref. No. 601205), Boucher et al. 
(2000) identified the SIX2 gene. Using the SIX2 genomic 
sequence, they isolated a human fetus SIX2 cDNA. The 
predicted 291- amino acid SIX2 protein contains a SIX do- 
main and a homeodomain. The human SIX2 protein is al- 



most identical to the mouse Six2 protein. Northern blot 
analysis of human tissues detected strong expression of a 
major 2.2- kb SIX2 transcript in skeletal muscle, with 
weaker expression in pancreas. RT- PCR showed SIX2 ex- 
pression in all human fetal tissues tested except lung. In 
adult tissues, RT- PCR revealed SIX2 expression in skeletal 
muscle, pancreas, ovary, and sclera; SIX2 expression was 
not detected in other regions of the adult eye and optic 
nerve or in adult heart, lung, kidney, liver, or breast. 
Boucher et al. (2000) determined that the human SIX2 
gene contains 2 exons. 

[15832] 

[15833] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15834] Boucher, C. A.; Winchester, C. L; Hamilton, G. M.; Winter, 
A. D.; Johnson, K. J.; Bailey, M. E. S. : Structure, mapping 
and expression of the human gene encoding the home- 
odomain protein, SIX2. Gene 247: 145- 151, 2000. ; and 

[15835] Oliver, G.; Wehr, R.; Jenkins, N. A.; Copeland, N. G.; 

Cheyette, B. N. R.; Hartenstein, V.; Zipursky, S. L; Gruss, 
P. : Homeobox genes and connective tissue patterning. 
Development 12. 



[15836] Further studies establishing the function and utilities of 
SIX2 are found in John Hopkins OMIM database record ID 
604994, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Solute carrier family 
11 (proton-coupled divalent metal ion transporters), 
member 2 (SLC11A2, Accession NP_000608.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
SLC11A2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SLC11A2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SLC11A2 BINDING SITE, designated SEQ 
ID:3415, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15837] Another function of GAM94 is therefore inhibition of So- 
lute carrier family 11 (proton-coupled divalent metal ion 
transporters), member 2 (SLC11A2, Accession 
NP_000608.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC11A2. 

[15838] Solute carrier family 12 (potassium/chloride transporters), 
member 8 (SLC12A8, Accession NP_078904.1) is another 



GAM94 target gene, herein designated TARGET GENE. 
SLC12A8 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by SLC12A8, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SLC12A8 BINDING SITE, designated SEQ 
ID:8454, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[15839] Another function of GAM94 is therefore inhibition of So- 
lute carrier family 12 (potassium/chloride transporters), 
member 8 (SLC12A8, Accession NP.078904.1) . Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC12A8. 

[15840] Solute carrier family 14 (urea transporter), member 1 

(kidd blood group) (SLC14A1, Accession NP_056949.1) is 
another GAM94 target gene, herein designated TARGET 
GENE. SLC14A1 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
SLC14A1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of SLC14A1 BINDING SITE, designated 
SEQ ID:9326, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[15841] Another function of GAM94 is therefore inhibition of So- 
lute carrier family 14 (urea transporter), member 1 (kidd 
blood group) (SLC14A1, Accession NP_056949.1), a gene 
which is a urea transporters in spermatogenesis, and 
therefore may be associated with Urine concentration de- 
fect. Accordingly, utilities of GAM94 include diagnosis, 
prevention and treatment of Urine concentration defect, 
and of other diseases and clinical conditions associated 
with SLC14A1. 

[15842] The function of SLC14A1 has been established by previ- 
ous studies. Tsukaguchi et al. (1997) undertook a charac- 
terization of the tissue distribution and physiologic role of 
the erythrocyte urea transporter, UT11, by studying its rat 
homolog and testing whether there are additional urea 
transporter isoforms expressed in rat kidney. Using a 
PCR- based homology cloning approach with degenerate 
primers corresponding to conserved regions of the UT 
family of genes, they isolated a kidney urea transporter 
that appeared to be the rat homolog of human UT11. The 
rat gene, symbolized UT3 by them, was strongly ex- 



pressed in the kidney. Furthermore, UT3 was expressed in 
testis, brain, bone marrow, and spleen. Its expression in 
the rat testis suggested a potential role for urea trans- 
porters in spermatogenesis. On in situ hybridization of 
testis, UT3 was detected in Sertoli cells associated with 
the early stages of spermatocyte development. The distri- 
bution in the kidneys suggested that UT3 is involved in 
counter- current exchange between ascending and de- 
scending vasa recta, to enhance the cortico- papillary os- 
molality gradient. Although Jk- null red blood cells have 
reduced urea permeability, the Jk deficiency is not associ- 
ated with any obvious clinical syndrome except for a urine 
concentration defect (Sands et al., 1992) that probably re- 
sults from the absence of the Jk protein expressed on en- 
dothelial cells of the vasa recta of kidney (Xu et al., 1997; 
Promeneur et al., 1996). Persons with the Jk- null pheno- 
type are detected because antibody against Jk3 can de- 
velop after immunization by transfusion or pregnancy, 
and this antibody may cause immediate and delayed 
hemolytic transfusion reactions (Lucien et al. (2002)). 

[15843] 

[15844] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[15845] Tsukaguchi, H.; Shayakul, C; Berger, U. V.; Tokui, T.; 

Brown, D.; Hediger, M. A. : Cloning and characterization of 
the urea transportation UT3: localization in rat kidney and 
testis. J. Clin. Invest. 99: 1506- 1515, 1997. ; and 

[15846] sands, J. M.; Gargus, J.J.; Frohlich, O.; Gunn, R. B.; Kokko, 
J. P. : Urinary concentrating ability in patients withjk(a/b) 
blood type who lack carrier- mediated urea transport. J. 
Am. Soc. 

[15847] Further studies establishing the function and utilities of 
SLC14A1 are found in John Hopkins OMIM database 
record ID 111000, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Solute car- 
rier family 17 (sodium phosphate), member 3 (SLC17A3, 
Accession NP_006623.1) is another CAM94 target gene, 
herein designated TARGET GENE. S LCI 7 A3 BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by SLC17A3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SLC17A3 
BINDING SITE, designated SEQ ID:9674, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 



also designated SEQ ID:332. 

[15848] Another function of GAM94 is therefore inhibition of So- 
lute carrier family 17 (sodium phosphate), member 3 
(S LCI 7 A3, Accession NP_006623.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SLC17A3. 

[15849] Solute carrier family 28 (sodium-coupled nucleoside 
transporter), member 2 (SLC28A2, Accession 
NP_004203.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. SLC28A2 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by SLC28A2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SLC28A2 BINDING SITE, des- 
ignated SEQ ID:12812, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15850] Another function of GAM94 is therefore inhibition of So- 
lute carrier family 28 (sodium-coupled nucleoside trans- 
porter), member 2 (SLC28A2, Accession NP_004203.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 



sociated with SLC28A2. 
[15851] Solute carrier family 38, member 3 (SLC38A3, Accession 
NP_006832.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. SLC38A3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SLC38A3, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SLC38A3 BINDING SITE, des- 
ignated SEQ ID: 14679, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15852] Another function of GAM94 is therefore inhibition of So- 
lute carrier family 38, member 3 (SLC38A3, Accession 
NP_006832.1), a gene which involves H+ exchange and 
Na+ cotransport, mediates glutamine efflux and uptake. 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC38A3. 

[15853] The function of SLC38A3 has been established by previ- 
ous studies. The amino acid glutamine has a central role 
in nitrogen metabolism. Although the molecular mecha- 
nisms responsible for its transport across cell membranes 



are poorly understood, classical amino acid transport sys- 
tem N appears particularly important. Using intracellular 
pH measurements, Chaudhry et al. (1999) identified an 
orphan protein, which they called SN1, related to the 
vesicular GABA transporter (VGAT) as system N Functional 
analysis by Chaudhry et al. (1999) showed that this pro- 
tein involves H+ exchange as well as Na+ cotransport 
and, under physiologic conditions, mediates glutamine ef- 
flux as well as uptake. Together with the pattern of SN1 
expression, these unusual properties suggested novel 
physiologic roles for system N in nitrogen metabolism and 
synaptic transmission 

[15854] 

[15855] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15856] chaudhry, F. A.; Reimer, R. J.; Krizaj, D.; Barber, D.; 

Storm- MathisenJ.; Copenhagen, D. R.; Edwards, R. H. : 
Molecular analysis of system N suggests novel physiologi- 
cal roles in nitrogen metabolism and synaptic transmis- 
sion. Cell 99: 769- 780, 1999. ; and 

[15857] Lerman, M. I.; Minna, J. D. : The 630- kb lung cancer ho- 
mozygous deletion region on human chromosome 



3p21.3: identification and evaluation of the resident can- 
didate tumor suppressor genes. 
[15858] Further studies establishing the function and utilities of 
SLC38A3 are found in John Hopkins OMIM database 
record ID 604437, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Solute car- 
rier family 38, member 5 (SLC38A5, Accession 
NP_277053.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. SLC38A5 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SLC38A5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SLC38A5 BINDING SITE, des- 
ignated SEQ ID:13273, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15859] Another function of GAM94 is therefore inhibition of So- 
lute carrier family 38, member 5 (SLC38A5, Accession 
NP.277053.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC38A5. 

[15860] Solute carrier family 6 (neurotransmitter transporter, ere- 



atine), member 8 (SLC6A8, Accession NP_005620.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. SLC6A8 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
SLC6A8, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC6A8 BINDING SITE, designated 
SEQ ID: 17109, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15861] Another function of GAM94 is therefore inhibition of So- 
lute carrier family 6 (neurotransmitter transporter, crea- 
tine), member 8 (SLC6A8, Accession NP_005620.1) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLC6A8. 

[15862] Swi/snf related, matrix associated, actin dependent regu- 
lator of chromatin, subfamily a, member 5 (SMARCA5, Ac- 
cession NP_003592.2) is another GAM94 target gene, 
herein designated TARGET GENE. SMARCA5 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by SMARCA5, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SMARCA5 
BINDING SITE, designated SEQ ID:8202, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15863] Another function of GAM94 is therefore inhibition of Swi/ 
snf related, matrix associated, actin dependent regulator 
of chromatin, subfamily a, member 5 (SMARCA5, Acces- 
sion NP_003592.2), a gene which is involved in chromatin 
assembly and remodeling. Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SMARCA5. 

[15864] The function of SMARCA5 has been established by previ- 
ous studies. Poot et al. (2000) identified SMARCA5, which 
they called SNF2H, within a chromatin remodeling com- 
plex, CHRAC, purified from HeLa cell nuclear extracts. 
They confirmed an interaction between SMARCA5 and 
ACF1 (BAZ1A). Two small histone- fold proteins, 
CHRAC17 (POLE3; 607267) and CHRAC15 (CHRAC1; 
607268), copurified with the complex, and the authors 
showed that these proteins form a DNA- binding het- 
erodimer. Poot et al. (2000) determined that the purified 
complex could mobilize nucleosomes into a regularly 



spaced nucleosomal array and that the spacing activity 
was strictly ATP- dependent. By Western blot analysis of 
protein expression levels in several human and mam- 
malian cell lines, Bozhenok et al. (2002) determined that 
SMARCA5 interacts with BAZ1B (OMIM Ref. No. 605681). 
In vitro analysis of the mouse Smarca5- Bazlb complex 
showed that, in the presence of ATP, the complex can cre- 
ate regular nucleosomal arrays from irregular chromatin 

[15865] 

[15866] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15867] Bozhenok, L; Wade, P. A.; Varga- Weisz, P. : WSTF- ISWI 
chromatin remodeling complex targets heterochromatic 
replication foci. EMBO J. 21: 2231- 2241, 2002. ; and 

[15868] poot, R. A.; Dellaire, C; Hulsmann, B. B.; Crimaldi, M. A.; 
Corona, D. F. V.; Becker, P. B.; Bickmore, W. A.; Varga- 
Weisz, P. D. : HuCHRAC, a human ISWI chromatin remod- 
elling complex cont. 

[15869] Further studies establishing the function and utilities of 
SMARCA5 are found in John Hopkins OMIM database 
record ID 603375, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Swi/snf re- 



lated, matrix associated, actin dependent regulator of 
chromatin, subfamily f, member 1 (SMARCF1, Accession 
NP_060920.4) is another GAM94 target gene, herein des- 
ignated TARGET GENE. SMARCF1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by SMARCF1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SMARCF1 BINDING SITE, designated SEQ ID: 19730, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15870] Another function of GAM94 is therefore inhibition of Swi/ 
snf related, matrix associated, actin dependent regulator 
of chromatin, subfamily f, member 1 (SMARCF1, Accession 
NP_060920.4) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SMARCF1. 

[15871] Small nuclear rna activating complex, polypeptide 1, 
43kda (SNAPC1, Accession NP_003073.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
SNAPC1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by SNAPC1, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SNAPC1 BINDING SITE, designated SEQID:11862, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15872] Another function of GAM94 is therefore inhibition of Small 
nuclear rna activating complex, polypeptide 1, 43kda 
(SNAPC1, Accession NP_003073.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SNAPC1. 

[15873] Synuclein, alpha (non a4 component of amyloid precursor) 
(SNCA, Accession NP_009292.1) is another GAM94 target 
gene, herein designated TARGET GENE. SNCA BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of multiple transcripts of mRNA encoded by SNCA, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SNCA BINDING SITE, designated SEQ ID:11031, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15874] Another function of GAM94 is therefore inhibition of 



Synuclein, alpha (non a4 component of amyloid precursor) 
(SNCA, Accession NP_009292.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SNCA. 

[15875] Synuclein, alpha (non a4 component of amyloid precursor) 
(SNCA, Accession NP_000336.1) is another GAM94 target 
gene, herein designated TARGET GENE. SNCA BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by SNCA, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SNCA BINDING SITE, designated SEQ ID: 11031, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15876] Another function of GAM94 is therefore inhibition of 

Synuclein, alpha (non a4 component of amyloid precursor) 
(SNCA, Accession NP_000336.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SNCA. 

[15877] SNW1 (Accession NP_036377.1) is another GAM94 target 
gene, herein designated TARGET GENE. SNW1 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by SNW1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SNW1 BIND- 
ING SITE, designated SEQ ID:9744, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15878] Another function of GAM94 is therefore inhibition of 

SNW1 (Accession NP_036377.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SNW1. 

[15879] sorting nexin 9 (SNX9, Accession NP.057308.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
SNX9 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by SNX9, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SNX9 BINDING SITE, designated SEQ ID: 16044, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[15880] Another function of GAM94 is therefore inhibition of Sort- 
ing nexin 9 (SNX9, Accession NP_057308.1) . Accordingly, 



utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SNX9. 

[15881] sry (sex determining region y)-box 9 (campomelic dyspla- 
sia, autosomal sex-reversal) (SOX9, Accession 
NP_000337.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. SOX9 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by SOX9, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SOX9 BINDING SITE, designated 
SEQ ID:3166, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15882] Another function of GAM94 is therefore inhibition of Sry 
(sex determining region y)-box 9 (campomelic dysplasia, 
autosomal sex-reversal) (SOX9, Accession NP_000337.1), 
a gene which regulates the expression of other genes in- 
volved in chondrogenesis. Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SOX9. 

[15883] The function of SOX9 and its association with various dis- 
eases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM63.1. Spermatogenesis associated 1 (SPATA1, Ac- 
cession NP_071749.1) is another GAM94 target gene, 
herein designated TARGET GENE. SPATA1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by SPATA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SPATA1 BINDING 
SITE, designated SEQ ID: 18673, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15884] Another function of GAM94 is therefore inhibition of 
Spermatogenesis associated 1 (SPATA1, Accession 
NP.071749.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SPATA1. 

[15885] Sprouty homolog 3 (drosophila) (SPRY3, Accession 

NP_005831.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. SPRY3 BINDING SITE1 and SPRY3 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by SPRY3, corresponding 
to target binding sites such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SPRY3 
BINDING SITE1 and SPRY3 BINDING SITE2, designated SEQ 
ID:15586 and SEQ ID:9428 respectively, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15886] Another function of GAM94 is therefore inhibition of 
Sprouty homolog 3 (drosophila) (SPRY3, Accession 
NP_005831.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SPRY3. 

[15887] Serum response factor (c-fos serum response element- 
binding transcription factor) (SRF, Accession 
NP_003122.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. SRF BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by SRF, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SRF BINDING SITE, designated SEQ 
ID:844, to the nucleotide sequence of GAM94 RNA, herein 
designated GAM RNA, also designated SEQ ID:332. 

[15888] Another function of GAM94 is therefore inhibition of 



Serum response factor (c-fos serum response element- 
binding transcription factor) (SRF, Accession 
NP_003122.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SRF. 

[15889] SRGAP2 (Accession NP_055665.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. SRGAP2 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by SRGAP2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SRGAP2 
BINDING SITE, designated SEQ ID:16111, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15890] Another function of GAM94 is therefore inhibition of SR- 
GAP2 (Accession NP.055665.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SRGAP2. 

[15891] Sarcalumenin (SRL, Accession XP_064152.3) is another 

GAM94 target gene, herein designated TARGET GENE. SRL 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by SRL, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SRL 
BINDING SITE, designated SEQ ID:16356, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 
[15892] Another function of GAM94 is therefore inhibition of Sar- 
calumenin (SRL, Accession XP_064152.3) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SRL. 

[15893] SRPUL (Accession NP.05 5282.1) is another GAM94 target 
gene, herein designated TARGET GENE. SRPUL BINDING 
SITE1 and SRPUL BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by SRPUL, 
corresponding to target binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SRPUL BINDING SITE1 and SRPUL BINDING 
SITE2, designated SEQ ID:13474 and SEQ ID:8925 respec- 
tively, to the nucleotide sequence of GAM94 RNA, herein 
designated GAM RNA, also designated SEQ ID:332. 

[15894] Another function of GAM94 is therefore inhibition of SR- 



PUL (Accession NP_055282.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SRPUL. 

[15895] SSH1 (Accession NP_061857.1) is another GAM94 target 

gene, herein designated TARGET GENE. SSH1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by SSH1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SSH1 BINDING 
SITE, designated SEQ ID:1987, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[15896] Another function of GAM94 is therefore inhibition of SSH1 
(Accession NP_061857.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SSH1. 

[15897] signal sequence receptor, beta (translocon-associated 
protein beta) (SSR2, Accession NP_003 136.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
SSR2 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by SSR2, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SSR2 BINDING SITE, designated SEQ ID:9632, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 
[15898] Another function of GAM94 is therefore inhibition of Sig- 
nal sequence receptor, beta (translocon-associated pro- 
tein beta) (SSR2, Accession NP_003136.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SSR2. 

[15899] stanniocalcin 2 (STC2, Accession NP.003705.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
STC2 BINDING SITE is a target binding site found in the 5^ 
untranslated region of mRNA encoded by STC2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
STC2 BINDING SITE, designated SEQ ID: 19667, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[15900] Another function of GAM94 is therefore inhibition of Stan- 
niocalcin 2 (STC2, Accession NP_003705.1) . Accordingly, 



utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with STC2. 

[15901] stathmin-like 4 (STMN4, Accession NP_110422.2) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. STMN4 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
STMN4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of STMN4 BINDING SITE, designated 
SEQ ID: 18271, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15902] Another function of GAM94 is therefore inhibition of 

Stathmin-like 4 (STMN4, Accession NP_110422.2) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with STMN4. 

[15903] surfeit 6 (SURF6, Accession NP.006744.2) is another 
GAM94 target gene, herein designated TARGET GENE. 
SURF6 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by SURF6, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SURF6 BINDING SITE, designated SEQ ID: 105 12, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 
[15904] Another function of GAM94 is therefore inhibition of Sur- 
feit 6 (SURF6, Accession NP_006744.2) . Accordingly, util- 
ities of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
SURF6. 

[15905] SV2A (Accession NP_05 5664.1) is another GAM94 target 
gene, herein designated TARGET GENE. SV2A BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SV2A, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SV2A BINDING 
SITE, designated SEQ ID:17251, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15906] Another function of GAM94 is therefore inhibition of SV2A 
(Accession NP_055664.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with SV2A. 

[15907] Synaptogyrin 1 (SYNGR1, Accession NP_663783.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. SYNGR1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by SYNGR1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SYNGR1 BINDING 
SITE, designated SEQ ID:5970, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[15908] Another function of GAM94 is therefore inhibition of 

Synaptogyrin 1 (SYNGR1, Accession NP_663783.1), a gene 
which belongs to transmembrane synaptic vesicle protein 
and may function in membrane recycling. Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SYNGR1. 

[15909] The function of SYNGR1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Synaptotagmin xi (SYT11, Accession 



NP.689493.2) is another GAM 94 target gene, herein des- 
ignated TARGET GENE. SYT11 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SYT11, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SYT11 BINDING SITE, designated 
SEQ ID: 10869, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15910] Another function of GAM94 is therefore inhibition of 

Synaptotagmin xi (SYT11, Accession NP.689493.2) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SYT11. 

[15911] T _box 15 (TBX15, Accession NP.689593.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
TBX15 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byTBX15, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TBX15 BINDING SITE, designated SEQ ID:14891, to the 
nucleotide sequence of GAM94 RNA, herein designated 



GAM RNA, also designated SEQ ID:332. 
[15912] Another function of GAM94 is therefore inhibition of T- 
box 15 (TBX15, Accession NP_689593.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TBX15. 

[15913] T _box 19 (TBX19, Accession NP_005140.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
TBX19 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byTBX19, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TBX19 BINDING SITE, designated SEQ ID: 12762, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15914] Another function of GAM94 is therefore inhibition of T- 
box 19 (TBX19, Accession NP.005 140.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TBX19. 

[15915] Teratocarcinoma-derived growth factor 1 (TDGF1, Acces- 
sion NP_003203.1) is another GAM94 target gene, herein 



designated TARGET GENE. TDGF1 BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded byTDGFl, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TDGF1 BINDING SITE, designated 
SEQ ID:5595, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[15916] Another function of GAM94 is therefore inhibition of Ter- 
atocarcinoma-derived growth factor 1 (TDGF1, Accession 
NP_003203.1), a gene which can play a role in the deter- 
mination of the epiblastic cells that subsequently give rise 
to the mesoderm, and therefore may be associated with 
Forebrain defects. Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of Forebrain defects, 
and of other diseases and clinical conditions associated 
with TDGF1. 

[15917] The function of TDGF1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.TED (Accession NP_056501.1) is another 
GAM94 target gene, herein designated TARGET GENE. TED 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by TED, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of TED 
BINDING SITE, designated SEQ ID:8214, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[15918] Another function of GAM94 is therefore inhibition of TED 
(Accession NP_056501.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TED. 

[15919] TEM8 (Accession NP.444262.1) is another GAM94 target 
gene, herein designated TARGET GENE. TEM8 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of multiple transcripts of mRNA encoded by TEM8, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TEM8 BINDING SITE, designated SEQ ID:7297, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15920] Another function of GAM94 is therefore inhibition of TEM8 
(Accession NP_444262.1), a gene which is a tumor- spe- 



cific endothelial marker and therefore may be associated 
with Colorectal cancer. Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of Colorectal 
cancer, and of other diseases and clinical conditions asso- 
ciated with TEM8. 
[15921] The function of TEM8 has been established by previous 
studies. St. Croix et al. (2000) compared gene expression 
patterns of endothelial cells derived from blood vessels of 
normal and malignant colorectal tissues to identify genes 
involved in tumor angiogenesis. Among the genes they 
identified was TEM8, which encodes a 564- amino acid 
protein. Bradley et al. (2001) isolated a cDNA encoding 
ATR and determined that the first 364 amino acids of the 
368- amino acid ATR protein are identical to those of 
TEM8. The C- terminal ends of the ATR and TEM8 proteins 
then diverge, presumably due to alternative splicing, such 
that ATR has a cytoplasmic tail of only 25 amino acids, 
whereas TEM8 has a cytoplasmic tail of 221 amino acids. 
(Bradley et al. (2001) noted in proof that another appar- 
ently full- length ATR/TEM8- related cDNA clone 
(GenBank BC01207) encodes a protein with yet another C- 
terminal end.) The ATR protein contains a 27- amino acid 
signal peptide; a 293- amino acid extracellular domain 



with 3 putative end- length glycosylation sites; and a 23- 
amino acid putative transmembrane region followed by 
the short cytoplasmic tail. An extracellular von Willebrand 
factor type A (VWA) domain is located between residues 
44 and 216 of the ATR protein. The cytoplasmic tail of 
ATR contains an acidic cluster (EESEE) similar to a motif in 
the cytoplasmic tail of furin (OMIM Ref. No. 136950) that 
specifies basolateral sorting of this protease in polarized 
epithelial cells. The mouse homolog of ATR/TEM8 is 
highly related to the human clones, showing more than 
98% sequence identity in the extracellular domain. ATR 
and/or TEM8 is expressed in a number of different tis- 
sues, including central nervous system, heart, lung, and 
lymphocytes. Bradley et al. (2001) confirmed that the VWA 
domain of ATR binds directly to the protective antigen of 
anthrax, suggesting that ATR may also function as a pro- 
tective antigen receptor. They suggested that the finding 
that the soluble VWA domain of ATR inhibits toxin action, 
coupled with the use of the cloned receptor as a tool for 
identifying inhibitors of the protective antigen- receptor 
interaction, holds promise for the development of novel 
approaches for the treatment of anthrax. 

[15922] 



[15923] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15924] st. Croix, B.; Rago, C; Velculescu, V.; Traverso, C; Ro- 
mans, K. E.; Montgomery, E.; Lai, A.; Riggins, G. J.; 
Lengauer, C; Vogelstein, B.; Kinzler, K. W. : Genes ex- 
pressed in human tumor endothelium. Science 289: 
1197- 1202, 2000. ; and 

[15925] Bradley, K. A.; Mogridge, J.; Mourez, M.; Collier, R. J.; 

Young, J. A. T. : Identification of the cellular receptor for 
anthrax toxin. Nature 414: 160- 161, 2001. 

[15926] Further studies establishing the function and utilities of 
TEM8 are found in John Hopkins OMIM database record ID 
606410, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Telomeric repeat 
binding factor 2, interacting protein (TERF2IP, Accession 
NP_061848.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. TERF2IP BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded byTERF2IP, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TERF2IP BINDING SITE, desig- 



nated SEQ ID:4291, to the nucleotide sequence of GAM94 
RNA, herein designated GAM RNA, also designated SEQ 
ID:332. 

[15927] Another function of GAM94 is therefore inhibition of 
Telomeric repeat binding factor 2, interacting protein 
(TERF2IP, Accession NP_061848.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TERF2IP. 

[15928] Transforming growth factor, alpha (TGFA, Accession 

NP_003227.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. TGFA BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by TGFA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TGFA BINDING SITE, designated 
SEQ ID:6056, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15929] Another function of GAM94 is therefore inhibition of 
Transforming growth factor, alpha (TGFA, Accession 
NP_003227.1), a gene which is able to bind to the egf re- 
ceptor and to act synergistically with tgf beta to promote 
anchorage- independent cell proliferation in soft agar. 



Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TGFA. 
[15930] The function of TGFA has been established by previous 
studies. Ellis et al. (1987) presented evidence that TGFA 
plays a role in certain paraneoplastic manifestations of 
melanoma: the sign of Leser- Trelat (the sudden appear- 
ance of, or increase in the number and size of, seborrheic 
keratoses), acanthosis nigricans, and eruptive acrochor- 
dons (sudden onset of multiple skin tags). Fernandez- 
Larrea et al. (1999) used the 2- hybrid screen to identify 
pro- TGF- alpha cytoplasmic domain- binding proteins, 
which they referred to as TACIPs (pro- TGF- alpha cyto- 
plasmic domain- interacting proteins), involved in the 
trafficking of pro- TGF- alpha. They cloned 2 such pro- 
teins, which they designated TACIP1 (OMIM Ref. No. 
601017) and TACIP18 (OMIM Ref. No. 602217). The Orca- 
dian clock in the suprachiasmatic nucleus is thought to 
drive daily rhythms of behavior by secreting factors that 
act locally within the hypothalamus. In a systematic 
screen, Kramer et al. (2001) identified TGFA as a likely 
suprachiasmatic nucleus inhibitor of locomotion. TGFA is 
expressed rhythmically in the suprachiasmatic nucleus, 



and when infused into the third ventricle it reversibly in- 
hibited locomotor activity and disrupted circadian sleep- 
wake cycles. These actions were mediated by EGF recep- 
tors on neurons in the hypothalamic subparaventricular 
zone. Mice with a hypomorphic EGF receptor mutation ex- 
hibited excessive daytime locomotor activity and failed to 
suppress activity when exposed to light. Kramer et al. 
(2001) concluded that their results implicate EGF receptor 
signaling in the daily control of locomotor activity. They 
identified a neural circuit in the hypothalamus that likely 
mediates the regulation of behavior both by the suprachi- 
asmatic nucleus and the retina using TGFA and EGF re- 
ceptors in the retinohypothalamic tract. 

[15931] 

[15932] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15933] Fernandez- Larrea, J.; Merlos- Suarez, A.; Urena, J. M.; 

Baselga, J.; Arribas, J. : A role for a PDZ protein in the early 
secretory pathway for the targeting of proTGF- alpha to 
the cell surface. Molec. Cell 3: 423- 433, 1999. ; and 

[15934] Kramer, A.; Yang, F.- C.; Snodgrass, P.; Li, X.; Scammell, 

T. E.; Davis, F. C.; Weitz, C.J. : Regulation of daily locomo- 



tor activity and sleep by hypothalamic EGF receptor sig- 
naling. S. 

[15935] Further studies establishing the function and utilities of 
TGFA are found in John Hopkins OMIM database record ID 
190170, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Transglutaminase 3 
(e polypeptide, protein-glu- 

tamine-gamma-glutamyltransferase) (TGM3, Accession 
NP_003236.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. TGM3 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by TGM3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TGM3 BINDING SITE, designated 
SEQ ID: 14294, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[15936] Another function of GAM94 is therefore inhibition of 
Transglutaminase 3 (e polypeptide, protein-glu- 
tamine-gamma-glutamyltransferase) (TGM3, Accession 
NP_003236.1), a gene which is cross- links structural 
proteins and forms the cornified cell envelope. Accord- 
ingly, utilities of GAM94 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with TGM3. 

[15937] The function of TGM3 has been established by previous 
studies. Kim et al. (1994) demonstrated that TGM3 is en- 
coded by a gene of 42.8 kb containing 13 exons. Kim et 
al. (1994) compared the exon/intron organization with 
that of the other transglutaminase genes and suggested 
on this basis and on the basis of sequence homologies 
that TGM2 and TGM3 belong to a branch of a phyloge- 
netic tree distinct from other transglutaminases. Using a 
combination of primer extension and PCR with degenerate 
oligonucleotide primers based on the partial protein se- 
quence of guinea pig TGase3, Kim et al. (1993) isolated 
partial TGase3 cDNAs from newborn mouse and human 
foreskin epidermis. The authors used a combination of 
techniques to clone additional cDNAs corresponding to 
the entire coding regions of both human and mouse 
TGase3. The predicted proteins contain 692 amino acids 
and are 75% identical. Most of the sequence variation oc- 
curs in the vicinity of the proteolytic activation site, which 
lies at the most flexible and hydrophilic region of the 
molecule. Kim et al. (1993) suggested that cleavage of 
this exposed flexible hinge region promotes a conforma- 



tional change in the protein to a more compact form, re- 
sulting in activation of the enzyme. When expressed in 
yeast cells, human TGase3 exhibited significant transglu- 
taminase activity. Northern blot analysis revealed that the 
2.9- kb TGase3 mRNA is expressed in human foreskin 
and in mouse epidermis and hair follicles. TGase3 expres- 
sion in mammalian cells was regulated by calcium, as with 
other late epidermal differentiation products such as lori- 
crin (OMIM Ref. No. 152445) and profilaggrin (OMIM Ref. 
No. 135940), suggesting to the authors that TGase3 is re- 
sponsible for the later stages of cell envelope formation in 
the epidermis and hair follicle. 

[15938] 

[15939] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15940] Kim, I.- G.; Lee, S.- C.; Lee, J.- H.; Yang, J.- M.; Chung, S.- 
I.; Steinert, P. M. : Structure and organization of the hu- 
man transglutaminase 3 gene: evolutionary relationship to 
the transglutaminase family. J. Invest. Derm. 103: 137- 
142, 1994. ; and 

[15941] Kim, I.- G.; Gorman, J. J.; Park, S.- C.; Chung, S.- I.; Stein- 
ert, P. M. : The deduced sequence of the novel protransg- 



lutaminase E (TGase3) of human and mouse. J. Biol. Chem. 
268: 12682- 126. 

[15942] Further studies establishing the function and utilities of 

TGM3 are found in John Hopkins OMIM database record ID 
600238, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.THSD2 (Accession 
NP_116173.2) is another GAM94 target gene, herein des- 
ignated TARGET GENE. THSD2 BINDING SITE is a target 
binding site found in the 5" untranslated region of mRNA 
encoded byTHSD2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of THSD2 BINDING SITE, designated 
SEQ ID:2496, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15943] Another function of GAM94 is therefore inhibition of 

THSD2 (Accession NP_116173.2) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with THSD2. 

[15944] Thiamine triphosphatase (THTPA, Accession 

NP_077304.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. THTPA BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by THTPA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of THTPA BINDING SITE, designated 
SEQ ID:2304, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15945] Another function of GAM94 is therefore inhibition of Thi- 
amine triphosphatase (THTPA, Accession NP_077304.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with THTPA. 

[15946] Transducin-like enhancer of split 1 (e(spl) homolog, 
drosophila) (TLE1, Accession NP_005068.2) is another 
GAM94 target gene, herein designated TARGET GENE. 
TLE1 BINDING SITE1 and TLE1 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by TLE1, corresponding to target binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TLE1 BINDING SITE1 and TLE1 
BINDING SITE2, designated SEQ ID:12325 and SEQ ID:2500 
respectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 



[15947] Another function of GAM94 is therefore inhibition of 
Transducin-like enhancer of split 1 (e(spl) homolog, 
drosophila) (TLE1, Accession NP_005068.2), a gene which 
plays a role during epithelial differentiation. Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TLE1. 

[15948] The function of TLE1 has been established by previous 

studies. Stifani et al. (1992) described human homologs of 
Drosophila groucho protein; these were designated TLE 
for 'transducin- like enhancer of split.' Miyasaka et al. 
(1993) reported the cDNA cloning, nucleotide and de- 
duced amino acid sequencing, and tissue- specific ex- 
pression of mouse and human TLE genes (also known as 
ESG for 'enhancer of split groucho'). By Southern blot 
analysis of genomic DNA from human/Chinese hamster 
somatic hybrid cell lines, Miyasaka et al. (1993) mapped 
the human TLE1 gene to chromosome 9 and the TLE3 
gene (OMIM Ref. No. 600190) to chromosome 15. Al- 
though they mapped the TLE3 gene to 15q22, Liu et al. 
(1996) found that the TLE1 and TLE2 (OMIM Ref. No. 
601041) genes are organized in a tandem array on 
19pl3.3. These assignments were determined by fluores- 



cence in situ hybridization (FISH). Liu et al. (1996) showed 
that expression of individual TLE genes correlated with 
immature epithelial cells that are progressing toward that 
terminally differentiated state, suggesting a role during 
epithelial differentiation. In both normal tissues and tis- 
sues resulting from incorrect or incomplete maturation 
events (such as metaplastic and neoplastic transforma- 
tions), TLE expression was elevated and coincided with 
'Notch' (OMIM Ref. No. 190198) expression, implicating 
these molecules in the maintenance of the undifferenti- 
ated state in epithelial cells. By FISH, Liu et al. (1996) 
found a TLE- related gene on chromosome 9q22 and con- 
cluded that it represents a new TLE gene or a pseudogene. 

[15949] 

[15950] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15951] Miyasaka, H.; Choudhury, B. K.; Hou, E. W.; Li, S. S.- L. : 
Molecular cloning and expression of mouse and human 
cDNA encoding AES and ESG proteins with strong similar- 
ity to Drosophila enhancer of split groucho protein. Europ. 
J. Biochem. 216: 343- 352, 1993. ; and 

[15952] Liu, Y.; Dehni, C; Purcell, K.J.; SokolowJ.; Carcangiu, M. 



L; Artavanis- Tsakonas, S.; Stifani, S. : Epithelial expres- 
sion and chromosomal location of human TLE genes: im- 
plications f. 

[15953] Further studies establishing the function and utilities of 
TLE1 are found in John Hopkins OMIM database record ID 
600189, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Transmembrane 7 
superfamily member 2 (TM7SF2, Accession NP_003264.1) 
is another CAM94 target gene, herein designated TARGET 
GENE. TM7SF2 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
TM7SF2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TM7SF2 BINDING SITE, designated 
SEQ ID:5692, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15954] Another function of GAM94 is therefore inhibition of 

Transmembrane 7 superfamily member 2 (TM7SF2, Ac- 
cession NP_003264.1) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TM7SF2. 

[15955] Transmembrane, prostate androgen induced rna (TMEPAI, 



Accession NP_064567.2) is another GAM94 target gene, 
herein designated TARGET GENE. TMEPAI BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by TMEPAI, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TMEPAI BINDING 
SITE, designated SEQ ID:11793, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[15956] Another function of GAM94 is therefore inhibition of 

Transmembrane, prostate androgen induced rna (TMEPAI, 
Accession NP.064567.2) . Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TMEPAI. 

[15957] Tumor necrosis factor receptor superfamily, member 13b 
(TNFRSF13B, Accession NP_036584.1) is another GAM94 
target gene, herein designated TARGET GENE. TNFRSF13B 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded byTNFRSF13B, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



TNFRSF13B BINDING SITE, designated SEQ ID:17895, to 
the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 
[15958] Another function of GAM94 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 13b 
(TNFRSF13B, Accession NP_036584.1) . Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
TNFRSF13B. 

[15959] Trophoblast glycoprotein (TPBG, Accession NP.006661.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. TPBG BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by TPBG, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TPBG BINDING SITE, designated SEQ ID:3490, 
to the nucleotide sequence of GAM94 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:332. 

[15960] Another function of GAM94 is therefore inhibition of Tro- 
phoblast glycoprotein (TPBG, Accession NP_006661.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 



sociated with TPBG. 
[15961] Tripartite motif-containing 38 (TRIM38, Accession 

NP_006346.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. TRIM38 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded byTRIM38, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of TRIM38 BINDING SITE, desig- 
nated SEQ ID:19253, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15962] Another function of GAM94 is therefore inhibition of Tri- 
partite motif-containing 38 (TRIM38, Accession 
NP_006346.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM38. 

[15963] TRIM56 (Accession NP_112223.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. TRIM56 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
TRIM56, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TRIM56 BINDING SITE, designated 
SEQ ID: 17780, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15964] Another function of GAM94 is therefore inhibition of 

TRIM56 (Accession NP.112223.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRIM56. 

[15965] TRIM56 (Accession XP_168586.1) is another GAM94 target 
gene, herein designated TARGET GENE. TRIM56 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by 
TRIM56, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TRIM56 BINDING SITE, designated 
SEQ ID: 17780, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15966] Another function of GAM94 is therefore inhibition of 

TRIM56 (Accession XP_168586.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRIM56. 

[15967] Transient receptor potential cation channel, subfamily m, 



member 1 (TRPM1, Accession NP_002411.2) is another 
GAM94 target gene, herein designated TARGET GENE. 
TRPM1 BINDING SITE1 and TRPM1 BINDING SITE2 are tar- 
get binding sites found in untranslated regions of mRNA 
encoded by TRPM1, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TRPM1 BINDING SITE1 and TRPM1 
BINDING SITE2, designated SEQ ID: 13846 and SEQ 
ID: 12837 respectively, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15968] Another function of GAM94 is therefore inhibition of 

Transient receptor potential cation channel, subfamily m, 
member 1 (TRPM1, Accession NP_002411.2), a gene which 
is suggested to mediate calcium entry. Accordingly, utili- 
ties of GAM94 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
TRPM1. 

[15969] The function of TRPM1 has been established by previous 
studies. Hunter et al. (1998) cloned the human melastatin 
cDNA from a retina cDNA library. The gene encodes a 
1,533- amino acid polypeptide with homology to mem- 



bers of the transient receptor potential (Trp) family of cal- 
cium channels (see OMIM Ref. No. TRPC1; 602343). They 
also cloned the mouse melastatin genomic region and 
found that the promoter contains 4 consensus binding 
sites for the microphthalmia- associated transcription 
factor (MITF; 156845). One of these binding sites is an M 
box, a motif shared by the tyrosinase pigmentation genes 
(see OMIM Ref. No. TYRP1; 115501). Xu et al. (2001) 
found that TRPM1 mediates Ca(2+) entry when expressed 
in HEK293 cells. They found that a short form of TRPM1 
interacts directly with and suppresses the activity of full- 
length TRPM1, possibly by inhibiting translocation of the 
full- length form to the plasma membrane. Using differ- 
ential display analysis, Fang and Setaluri (2000) found 
TRPM1 among genes overexpressed in pigmented 
metastatic human melanoma cells treated with the differ- 
entiation inducer hexamethylene bisacetamide (HMBA). 
They found multiple short transcripts, from both the 5- 
prime and 3- prime ends of TRPM1, in melanocytes and 
pigmented metastatic melanoma cell lines. They found the 
full- length 5.4- kb transcript only in melanocytes. North- 
ern blot and RT- PCR analysis demonstrated that HMBA 
treatment upregulates expression of the full- length and a 



5- prime short form of TRPM1. 

[15970] 

[15971] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15972] Hunter, J. J.; ShaoJ.; SmutkoJ. S.; Dussault, B.J.; Nagle, 
D. L; Woolf, E. A.; Holmgren, L M.; Moore, K. J.; Shyjan, A. 
W. : Chromosomal localization and genomic characteriza- 
tion of the mouse melastatin gene (Mlsnl). Genomics 54: 
116- 123, 1998. ; and 

I 1 5973] xu, X. Z.; Moebius, F.; Gill, D. L; Montell, C. : Regulation 
of melastatin, aTRP- related protein, through interaction 
with a cytoplasmic isoform. Proc. Nat. Acad. Sci. 98: 
10692- 10697, 20. 

[15974] Further studies establishing the function and utilities of 
TRPM1 are found in John Hopkins OMIM database record 
ID 603576, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Transient re- 
ceptor potential cation channel, subfamily m, member 3 
(TRPM3, Accession NP.079247.2) is another GAM94 target 
gene, herein designated TARGET GENE. TRPM3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by TRPM3, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TRPM3 BIND- 
ING SITE, designated SEQ ID:13071, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 
[15975] Another function of GAM94 is therefore inhibition of 

Transient receptor potential cation channel, subfamily m, 
member 3 (TRPM3, Accession NP.079247.2) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TRPM3. 

[15976] jxk tyrosine kinase (TXK, Accession NP.003319.1) is an- 
other GAM94 target gene, herein designated TARGET 
GENE. TXK BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by TXK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TXK BINDING SITE, designated SEQ ID: 19521, to the 
nucleotide sequence of GAM94 RNA, herein designated 
GAM RNA, also designated SEQ ID:332. 

[15977] Another function of GAM94 is therefore inhibition of Txk 



tyrosine kinase (TXK, Accession NP_003319.1), a gene 
which is a non- receptor protein tyrosine kinase and a 
member of the Tec subfamily of Src kinases. Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TXK. 

[15978] The function of TXK has been established by previous 

studies. TXK expression is restricted to the Thl/ThO sub- 
set of T lymphocytes with gamma- interferon (IFNG; 
147570)- producing potential. By immunoblot analysis, 
Takeba et al. (2002) showed that TXK binds to the IFNG 
promoter in the region - 53 to - 39 bp from the tran- 
scription start site, a site distinct from previously charac- 
terized IFNG promoter binding locations. Luciferase re- 
porter analysis indicated that phosphorylated TXK en- 
hances IFNG transcriptional activity severalfold. Compara- 
tive sequence analysis established that this DNA- binding 
motif is conserved not only across mammalian species but 
also among human Thl cell- associated protein genes, 
e.g., CCR5 (OMIM Ref. No. 601373) and TNF (OMIM Ref. 
No. 191160). Takeba et al. (2002) proposed that TXK acts 
as a Thl cell- specific transcription factor 

[15979] Animal model experiments lend further support to the 



function of TXK. By homologous recombination, Schaeffer 
et al. (1999) disrupted the Rlk gene in mice. Heterozy- 
gotes were completely normal. Homozygous null Rlk mice 
showed increased amounts of Itk mRNA. The authors hy- 
pothesized that upregulation of related Tec kinases may 
partially compensate for the lack of Rlk. Schaeffer et al. 
(1999) therefore generated Rlk - /- Itk - /- mice by inter- 
breeding. Itk- deficient mice have reduced numbers of 
mature T cells, particularly CD4+ cells, causing a de- 
creased CD4- to- CD8 ratio. Rlk - /- Itk - /- mutants, 
however, had normal T cell numbers. Both CD4+ and 
CD8+ cell numbers are increased relative to Itk - /- mice. 
The persistent abnormal ratio of CD4+ to CD8+ cells sug- 
gested an altered regulation of lymphoid development 
and homeostasis in the double mutants. The double mu- 
tants had marked defects in T- cell receptor responses in- 
cluding proliferation, cytokine production, and apoptosis 
in vitro and adaptive immune responses to Toxoplasma 
gondii in vivo. Molecular events immediately downstream 
from the T- cell receptor were intact in Rlk - /- Itk - /- 
cells, but intermediate events including inositol trisphos- 
phate production, calcium mobilization, and mitogen- ac- 
tivated protein kinase activation were impaired, establish- 



ing Tec kinases as critical regulators of T- cell receptor 
signaling required for phospholipase C- gamma activation 

[15980] it is appreciated that the abovementioned animal model 
for TXK is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[15981] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15982] Takeba, Y.; Nagafuchi, H.; Takeno, M.; Kashiwakura, J.; 

Suzuki, N. : Txk, a member of nonreceptor tyrosine kinase 
of Tec family, acts as aThl cell- specific transcription 
factor and regulates IFN- gamma gene transcription. J. 
Immun. 168: 2365- 2370, 2002. ; and 

[15983] schaeffer, E. M.; Debnath, J.; Yap, C; McVicar, D.; Liao, X. 
C; Littman, D. R.; Sher, A.; Varmus, H. E.; Lenardo, M. J.; 
Schwartzberg, P. L. : Requirement for Tec kinases Rlk and 
Itk in. 

[15984] Further studies establishing the function and utilities of 
TXK are found in John Hopkins OMIM database record ID 
600058, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Ubiquitin-activating 
enzyme el (als9t and bn75 temperature sensitivity com- 



plementing) (UBE1, Accession NP_003325.2) is another 
GAM94 target gene, herein designated TARGET GENE. 
UBE1 BINDING SITE is a target binding site found in the 5 x 
untranslated region of multiple transcripts of mRNA en- 
coded by UBE1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of UBE1 BINDING SITE, designated 
SEQ ID:2682, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15985] Another function of GAM94 is therefore inhibition of 

Ubiquitin-activating enzyme el (als9t and bn75 tempera- 
ture sensitivity complementing) (UBE1, Accession 
NP_003325.2) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with UBEl. 

[15986] ubiquitin-conjugating enzyme e2, jl (ubc6 homolog, 

yeast) (UBE2J1, Accession NP_057105.1) is another GAM94 
target gene, herein designated TARGET GENE. UBE2J1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by UBE2J1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of UBE2J1 BINDING SITE, designated 
SEQ ID: 19768, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 
[15987] Another function of GAM94 is therefore inhibition of 
Ubiquitin-conjugating enzyme e2, jl (ubc6 homolog, 
yeast) (UBE2J1, Accession NP_057105.1) . Accordingly, 
utilities of GAM94 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with UBE2J1. 

[15988] Upstream transcription factor 1 (USF1, Accession 

NP.009053.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. USF1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by USF1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of USF1 BINDING SITE, designated 
SEQ ID: 17504, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[15989] Another function of GAM94 is therefore inhibition of Up- 
stream transcription factor 1 (USF1, Accession 
NP_009053.1), a gene which is a member of the helix- 



loop- helix group of regulatory proteins and binds to DNA 
as a dimer. Accordingly, utilities of GAM94 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with USF1. 
[15990] The function of USF1 has been established by previous 

studies. The upstream stimulatory factor is a ubiquitously 
expressed cellular transcription factor that binds to a 
symmetrical DNA sequence that is found in a variety of vi- 
ral and cellular promoters. Purified USF consists of 2 re- 
lated polypeptides of 43 and 44 kD (USF2; 600390). Mi- 
crosequence analysis of purified USF protein allowed the 
cloning of the USF gene (Gregor et al., 1990). Hosts and 
pathogens evolve various responses for controlling infec- 
tion and evading destruction, respectively. Using column 
chromatography, Zhong et al. (2001) identified a factor in 
Chlamydia trachomatis, the causative organism of tra- 
choma and chronic urogenital infection, that degrades the 
transcription factors RFX5 (OMIM Ref. No. 601863) and 
USF1. The degradation of these host factors correlates 
with the suppression of MHC class I and class II antigen 
expression in infected cells, thereby suppressing the host 
immune response. 

[15991] 



[15992] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[15993] Gregor, P. D.; Sawadogo, M.; Roeder, R. G. : The aden- 
ovirus major late transcription factor USF is a member of 
the helix- loop- helix group of regulatory proteins and 
binds to DNA as a dimer. Genes Dev. 4: 1730- 1740, 
1990. ; and 

[15994] zhong, G.; Fan, P.; Ji, H.; Dong, F.; Huang, Y. : Identifica- 
tion of a chlamydial protease- like activity factor respon- 
sible for the degradation of host transcription factors. J. 
Exp. Med. 

[15995] Further studies establishing the function and utilities of 
USF1 are found in John Hopkins OMIM database record ID 
191523, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Ubiquitin specific 
protease 14 (trna-guanine transglycosylase) (USP14, Ac- 
cession NP_005142.1) is another GAM94 target gene, 
herein designated TARGET GENE. USP14 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by USP14, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 



ity of the nucleotide sequences of USP14 BINDING SITE, 
designated SEQ ID: 1660, to the nucleotide sequence of 
GAM94 RNA, herein designated GAM RNA, also designated 
SEQID:332. 

[15996] Another function of GAM94 is therefore inhibition of 

Ubiquitin specific protease 14 (trna-guanine transglycosy- 
lase) (USP14, Accession NP_005142.1), a gene which is 
similar to ubiquitin- specific cysteine (thiol) proteases and 
tRNA- guanine transglycosylase. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with USP14. 

[15997] The function of USP14 has been established by previous 
studies. Using Tgt purified from rabbit erythrocytes, 
Deshpande et al. (1996) measured significant tRNA- gua- 
nine transglycosylase activity. Noting significant sequence 
similarity between Tgt and the deubiquitinating enzyme 
family, they proposed that Tgt may act as a signal to link 
deficiency of the transglycosylase product, queuosine, to 
the ubiquitin- dependent proteolytic pathway for the re- 
moval of abnormal or inappropriately expressed proteins. 
The International Radiation Hybrid Mapping Consortium 
mapped the USP14 gene to chromosome 18 (SJGC- 
11272). Wilson et al. (2002) stated that 2 human neuro- 



logic disorders possibly involving alterations of synaptic 
function map to 18p near USP14: major affective disor- 
der- 1 (MAFD1; 125480) and schizophrenia disorder 8 
(SCZD8; 603206). 
[15998] Animal model experiments lend further support to the 

function of USP14. Mice that are homozygous with respect 
to the spontaneous mutation axQ) in the ataxia (ax) gene 
develop severe tremors by 2 to 3 weeks of age followed 
by hindlimb paralysis and death by 6 to 10 weeks of age. 
Wilson et al. (2002) showed that ax encodes Uspl4, one 
of the large family of cysteine proteases that specifically 
feed ubiquitin conjugates. Although Uspl4 can cleave a 
ubiquitin- tagged protein in vitro, it is unable to process 
polyubiquitin, which is belived to be associated with the 
protein aggregates seen in Parkinson disease, spinocere- 
bellar ataxia type 1 (SCA1; 164400), and gracile axonal 
dystrophy (GAD) in mice. The physiologic substrate of 
Uspl4 may therefore contain a monoubiquitin side chain, 
the removal of which would regulate processes such as 
protein localization and protein activity. Expression of 
Uspl4 is altered in homozygous axQ) mice as a result of 
the insertion of an intracisternal A particle (IAP) into intron 
5 of Uspl4. In contrast to other neurodegenerative disor- 



ders such as Parkinson disease and SCA1 in humans and 
GAD in mice, neither ubiquitin- positive protein aggre- 
gates nor neuronal cell loss was detectable in the CNS of 
axQ) mice. Instead, these mice had defects in synaptic 
transmission in both the central and peripheral nervous 
systems. These results suggested that ubiquitin proteases 
are important in regulating synaptic activity in mammals. 

[15999] it is appreciated that the abovementioned animal model 
for USP14 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[16000] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16001] Deshpande, K. L; Seubert, P. H.; Tillman, D. M.; Farkas, W. 
R.; KatzeJ. R. : Cloning and characterization of cDNA en- 
coding the rabbit tRNA- guanine transglycosylase 60- 
kilodalton subunit. Arch. Biochem. Biophys. 326: 1- 7, 
1996. ; and 

[16002] Wilson, S. M.; Bhattacharyya, B.; Rachel, R. A.; Coppola, V.; 

Tessarollo, L; Householder, D. B.; Fletcher, C. F.; Miller, R. 

J.; Copeland, N. C; Jenkins, N. A. : Synaptic defects in at. 
[16003] Further studies establishing the function and utilities of 



USP14 are found in John Hopkins OMIM database record 
ID 607274, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Vitamin d 
(1,25- dihydroxyvitamin d3) receptor (VDR, Accession 
NP_000367.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. VDR BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by VDR, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of VDR BINDING SITE, designated SEQ 
ID:5451, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[16004] Another function of GAM94 is therefore inhibition of Vita- 
min d (1,25- dihydroxyvitamin d3) receptor (VDR, Acces- 
sion NP_000367.1) . Accordingly, utilities of GAM94 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with VDR. 

[16005] Vascular endothelial growth factor b (VEGFB, Accession 

NP_003368.1) is another GAM94 target gene, herein des- 
ignated TARGET GENE. VEGFB BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by VEGFB, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of VEGFB BINDING SITE, designated 
SEQ ID:20042, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[16006] Another function of GAM94 is therefore inhibition of Vas- 
cular endothelial growth factor b (VEGFB, Accession 
NP_003368.1), a gene which is a growth factor for en- 
dothelial cells. Accordingly, utilities of GAM94 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with VEGFB. 

[16007] The function of VEGFB and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.VGLL2 (Accession NP_703154.1) is another 
GAM94 target gene, herein designated TARGET GENE. 
VGLL2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by VGLL2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of VGLL2 BINDING SITE, designated SEQ ID: 1486, to the 
nucleotide sequence of GAM94 RNA, herein designated 



GAM RNA, also designated SEQ ID:332. 

[16008] Another function of GAM94 is therefore inhibition of 

VGLL2 (Accession NP_703154.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with VGLL2. 

[16009] vanin 1 (VNN1, Accession NP_004657.1) is another 

GAM94 target gene, herein designated TARGET GENE. 
VNN1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by VNN1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
VNN1 BINDING SITE, designated SEQ ID:11888, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[16010] Another function of GAM94 is therefore inhibition of 
Vanin 1 (VNN1, Accession NP_004657.1), a gene which 
may regulate steps in thymus homing and play a role in 
mammalian sexual development. Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with VNN1. 

[16011] The function of VNN1 and its association with various dis- 
eases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM65.1. Vacuolar protein sorting 41 (yeast) (VPS41, 
Accession NP_055211.1) is another GAM94 target gene, 
herein designated TARGET GENE. VPS41 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by VPS41, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
VPS41 BINDING SITE, designated SEQ ID:18763, to the nu- 
cleotide sequence of GAM94 RNA, herein designated GAM 
RNA, also designated SEQ ID:332. 

[16012] Another function of GAM94 is therefore inhibition of Vac- 
uolar protein sorting 41 (yeast) (VPS41, Accession 
NP_055211.1) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with VPS41. 

[16013] WDFY2 (Accession NP_443182.1) is another GAM94 target 
gene, herein designated TARGET GENE. WDFY2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by WDFY2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of WDFY2 BIND- 
ING SITE, designated SEQ ID:9273, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[16014] Another function of GAM94 is therefore inhibition of 

WDFY2 (Accession NP.443 182.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WDFY2. 

[16015] WDR22 (Accession XP_031102.1) is another GAM94 target 
gene, herein designated TARGET GENE. WDR22 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by WDR22, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of WDR22 BIND- 
ING SITE, designated SEQ ID:14695, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[16016] Another function of GAM94 is therefore inhibition of 

WDR22 (Accession XP_031102.1) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WDR22. 

[16017] Wc | re p eat domain 9 (WDR9, Accession NP_061836.2) is 



another GAM94 target gene, herein designated TARGET 
GENE. WDR9 BINDING SITE1 and WDR9 BINDING SITE2 are 
target binding sites found in untranslated regions of mul- 
tiple transcripts of mRNA encoded by WDR9, correspond- 
ing to target binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of WDR9 
BINDING SITE1 and WDR9 BINDING SITE2, designated SEQ 
ID: 16206 and SEQ ID:2792 respectively, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 
also designated SEQ ID:332. 

[16018] Another function of GAM94 is therefore inhibition of Wd 
repeat domain 9 (WDR9, Accession NP_061836.2) . Ac- 
cordingly, utilities of GAM94 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with WDR9. 

[16019] Tryptophan rich basic protein (WRB, Accession 

NP_004618.2) is another GAM94 target gene, herein des- 
ignated TARGET GENE. WRB BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by WRB, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of WRB BINDING SITE, designated SEQ 
ID: 17433, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[16020] Another function of GAM94 is therefore inhibition of 
Tryptophan rich basic protein (WRB, Accession 
NP_004618.2) . Accordingly, utilities of GAM94 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with WRB. 

[16021] ZFHX2 (Accession XP.033370.7) is another GAM94 target 
gene, herein designated TARGET GENE. ZFHX2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ZFHX2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ZFHX2 BIND- 
ING SITE, designated SEQ ID:3631, to the nucleotide se- 
quence of GAM94 RNA, herein designated GAM RNA, also 
designated SEQ ID:332. 

[16022] Another function of GAM94 is therefore inhibition of 

ZFHX2 (Accession XP_033370.7) . Accordingly, utilities of 
GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZFHX2. 

[16023] Z |C4 (Accession NP.115529.2) is another GAM94 target 



gene, herein designated TARGET GENE. ZIC4 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by ZIC4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZIC4 BINDING 
SITE, designated SEQ ID:4435, to the nucleotide sequence 
of GAM94 RNA, herein designated GAM RNA, also desig- 
nated SEQID:332. 

[16024] Another function of GAM94 is therefore inhibition of ZIC4 
(Accession NP.115529.2) .Accordingly, utilities of GAM94 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ZIC4. 

[16025] Z i nc fi n g er protein 228 (ZNF228, Accession NP_037512.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. ZNF228 BINDING SITE is a target binding site found 
in the 5^ untranslated region of mRNA encoded by 
ZNF228, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF228 BINDING SITE, designated 
SEQ ID: 17645, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 



[16026] Another function of GAM94 is therefore inhibition of Zinc 
finger protein 228 (ZNF228, Accession NP_037512.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF228. 

[16027] Zinc fi n g er protein 347 (ZNF347, Accession NP_115973.1) 
is another GAM94 target gene, herein designated TARGET 
GENE. ZNF347 BINDING SITE1 through ZNF347 BINDING 
SITE3 are target binding sites found in untranslated re- 
gions of mRNA encoded by ZNF347, corresponding to tar- 
get binding sites such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ZNF347 
BINDING SITE1 through ZNF347 BINDING SITE3, desig- 
nated SEQ ID:13718, SEQ ID:6828 and SEQ ID:17666 re- 
spectively, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[16028] Another function of GAM94 is therefore inhibition of Zinc 
finger protein 347 (ZNF347, Accession NP_115973.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF347. 

[16029] Z inc finger protein 396 (ZNF396, Accession NP_665699.1) 



is another GAM94 target gene, herein designated TARGET 
GENE. ZNF396 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
ZNF396, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF396 BINDING SITE, designated 
SEQ ID: 12937, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[16030] Another function of GAM94 is therefore inhibition of Zinc 
finger protein 396 (ZNF396, Accession NP_665699.1) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF396. 

[16031] ZNF409 (Accession NP_055709.1) is another GAM94 tar- 
get gene, herein designated TARGET GENE. ZNF409 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ZNF409, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ZNF409 
BINDING SITE, designated SEQ ID:18512, to the nucleotide 
sequence of GAM94 RNA, herein designated GAM RNA, 



also designated SEQ ID:332. 

[16032] Another function of GAM94 is therefore inhibition of 

ZNF409 (Accession NP_055709.1) . Accordingly, utilities 
of GAM94 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZNF409. 

[16033] Z i nc fi n g er protein 83 (hpfl) (ZNF83, Accession 

NP_060770.2) is another GAM94 target gene, herein des- 
ignated TARGET GENE. ZNF83 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by ZNF83, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ZNF83 BINDING SITE, designated 
SEQ ID:5124, to the nucleotide sequence of GAM94 RNA, 
herein designated GAM RNA, also designated SEQ ID:332. 

[16034] Another function of GAM94 is therefore inhibition of Zinc 
finger protein 83 (hpfl) (ZNF83, Accession NP_060770.2) . 
Accordingly, utilities of GAM94 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF83. 

[16035] 

[16036] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 



ferred to here as Genomic Address Messenger 95 
(GAM95), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[16037] GAM95 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM95 was detected is described hereinabove 
with reference to Figs. 8-15. 

[16038] GAM95 gene, herein designated GAM GENE, and GAM95 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[16039] GAM95 gene encodes a GAM95 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM95 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM95 precursor RNA is designated SEQ ID: 104, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 104 is located at 
position 23786019 relative to chromosome 19. 

[16040] GAM95 precursor RNA folds onto itself, forming GAM95 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 



structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

H6041] GAM95 precursor RNA folds onto itself, forming GAM95 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[16042] Nucleotide sequence of GAM95 precursor RNA, desig- 
nated SEQ-ID: 104, and a schematic representation of a 
predicted secondary folding of GAM95 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[16043] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 9 5 folded precursor RNA into GAM 9 5 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 



segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM95 RNA is designated SEQ 
ID:273, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[16044] CAM95 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM95 target 
RNA, herein designated GAM TARGET RNA. GAM95 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[16045] GAM95 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM95 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM95 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 



binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM95 RNA may have a different number of target 
binding sites in untranslated regions of a GAM 9 5 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[16046] The complementary binding of GAM95 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM95 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM95 target RNA into GAM95 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[16047] | t j S appreciated that GAM95 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM95 target genes. The mRNA of each one of this plu- 
rality of GAM95 target genes comprises one or more tar- 



get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM95 RNA, 
herein designated GAM RNA, and which when bound by 
GAM95 RNA causes inhibition of translation of respective 
one or more GAM95 target proteins. 

[16048] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM95 gene, herein designated GAM GENE, on one or 
more GAM95 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[16049] it is appreciated that specific functions and accordingly 
utilities of GAM95 correlate with, and may be deduced 



from, the identity of the target genes which GAM95 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[16050] 
[16051] 

[16052] LOC131000 (Accession ) is a GAM95 target gene, herein 
designated TARGET GENE. LOC131000 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by LOC131000, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC131000 
BINDING SITE, designated SEQ ID:17288, to the nucleotide 
sequence of GAM95 RNA, herein designated GAM RNA, 
also designated SEQ ID:273. 

[16053] a function of GAM 9 5 is therefore inhibition of LOC131000 
(Accession ) . Accordingly, utilities of GAM95 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with LOC131000. 

[1 6054] 

[16055] Fig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 



ferred to here as Genomic Address Messenger 96 
(GAM96), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[16056] GAM96 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM96 was detected is described hereinabove 
with reference to Figs. 8-15. 

[16057] GAM96 gene, herein designated GAM GENE, and GAM96 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[16058] GAM96 gene encodes a GAM96 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM96 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM96 precursor RNA is designated SEQ ID: 121, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 12 1 is located at 
position 60893521 relative to chromosome 17. 

[16059] GAM96 precursor RNA folds onto itself, forming GAM96 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 



structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[16060] CAM96 precursor RNA folds onto itself, forming GAM96 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[16061] Nucleotide sequence of GAM96 precursor RNA, desig- 
nated SEQ-ID: 121, and a schematic representation of a 
predicted secondary folding of GAM96 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[16062] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM96 folded precursor RNA into GAM96 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 



segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: A) 
nucleotide sequence of GAM96 RNA is designated SEQ 
ID:394, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[16063] CAM96 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM96 target 
RNA, herein designated GAM TARGET RNA. GAM96 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[16064] GAM96 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM96 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM96 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 



binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM96 RNA may have a different number of target 
binding sites in untranslated regions of a GAM96 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[16065] The complementary binding of GAM96 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM96 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM96 target RNA into GAM96 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[16066] it is appreciated that GAM96 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM96 target genes. The mRNA of each one of this plu- 
rality of GAM96 target genes comprises one or more tar- 



get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM96 RNA, 
herein designated GAM RNA, and which when bound by 
GAM96 RNA causes inhibition of translation of respective 
one or more GAM96 target proteins. 

[16067] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM96 gene, herein designated GAM GENE, on one or 
more GAM96 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[16068] it is appreciated that specific functions and accordingly 
utilities of GAM96 correlate with, and may be deduced 



from, the identity of the target genes which GAM96 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[16069] 
[16070] 

[16071] Atp-binding cassette, sub-family a (abcl), member 1 

(ABCA1, Accession NP.005493.2) is a GAM96 target gene, 
herein designated TARGET GENE. ABCA1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by ABCA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ABCA1 BINDING 
SITE, designated SEQ ID:14553, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16072] a function of GAM96 is therefore inhibition of Atp- 
binding cassette, sub-family a (abcl), member 1 (ABCA1, 
Accession NP.005493.2), a gene which camp- dependent 
and sulfonylurea- sensitive anion transporter, and there- 
fore is associated with Tangier disease (high density 
lipoprotein deficiency type i ). Accordingly, utilities of 



GAM96 include diagnosis, prevention and treatment of 
Tangier disease (high density lipoprotein deficiency type i 
), and of other diseases and clinical conditions associated 
with ABCA1. 

[16073] The function of ABCA1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM94.1.Atp-binding cassette, sub-family c (cftr/mrp), 
member 1 (ABCC1, Accession NP_004987.1) is another 
GAM96 target gene, herein designated TARGET GENE. 
ABCC1 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by ABCC1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ABCC1 BINDING SITE, designated 
SEQ ID:3827, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16074] Another function of GAM96 is therefore inhibition of Atp- 
binding cassette, sub-family c (cftr/mrp), member 1 
(ABCC1, Accession NP_004987.1), a gene which may par- 
ticipate directly in the active transport of drugs into sub- 
cellular organelles or influence drug distribution indi- 



rectly. Accordingly, utilities of GAM96 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with ABCC1. 
[16075] The function of ABCC1 has been established by previous 
studies. Cole et al. (1992) identified a transporter protein 
whose gene is overexpressed in a multidrug- resistant 
variant of the small cell lung cancer cell line NCI- H69. 
Unlike most tumor cell lines that are resistant to multiple 
chemotherapeutic agents, it did not overexpress the 
transmembrane transport protein P- glycoprotein (MDR1; 
171050). Cole et al. (1992) isolated cDNA clones corre- 
sponding to mRNAs overexpressed in the resistant H69 
cells. One cDNA hybridized to an mRNA of 7.8 to 8.2 kb 
that was expressed 100- to 200- fold higher in the resis- 
tant cells than in the drug- sensitive H69 cells. Overex- 
pression was associated with amplification of the cognate 
gene. The cDNA contained a single open reading frame of 
1,522 amino acids encoding a protein that they desig- 
nated MRP, for 'multidrug resistance- associated protein.' 
Database analyses demonstrated similarities in primary 
sequence to the adenosine triphosphate (ATP)- binding 
cassette (ABC) superfamily of transport systems. Included 
in this superfamily are the genes for MDR1 and for the 



cystic fibrosis transmembrane conductance regulator 
(CFTR; 602421). Northern blot analysis readily detected 
MRP transcripts in lung, testis, and peripheral blood 
mononuclear cells; MRP transcripts were below the level of 
detection in placenta, brain, kidney, salivary gland, uterus, 
liver, and spleen. By isotopic in situ hybridization, Cole et 
al. (1992) mapped the MRP1 gene to chromosome 
16pl3.1. Grant et al. (1997) located the MRP1 gene close 
to the short arm breakpoint of the pericentric inversion 
associated with the M4Eo subclass of acute myeloid 
leukemia and on the telomeric side of the MYH11 gene 
(OMIM Ref. No. 160745). 

[16076] 

[16077] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16078] cole, S. P. C; Bhardwaj, C; CerlachJ. H.; MackieJ. E.; 
Grant, C. E.; Almquist, K. C.; Stewart, A. J.; Kurz, E. U.; 
Duncan, A. M. V.; Deeley, R. G. : Overexpression of a 
transporter gene in a multidrug- resistant human lung 
cancer cell line. Science 258: 1650- 1654, 1992. ; and 

[16079] Grant, C. E.; Kurz, E. U.; Cole, S. P. C; Deeley, R. G. : Anal- 
ysis of the intron- exon organization of the human mul- 



tidrug- resistance protein gene (MRP) and alternative 
splicing of its m. 

[16080] Further studies establishing the function and utilities of 
ABCC1 are found in John Hopkins OMIM database record 
ID 158343, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Atp-binding 
cassette, sub-family c (cftr/mrp), member 1 (ABCC1, Ac- 
cession NP_063956.1) is another GAM96 target gene, 
herein designated TARGET GENE. ABCC1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by ABCC1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ABCC1 BINDING SITE, designated SEQ ID:3827, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16081] Another function of GAM96 is therefore inhibition of Atp- 
binding cassette, sub-family c (cftr/mrp), member 1 
(ABCC1, Accession NP.063956.1), a gene which may par- 
ticipate directly in the active transport of drugs into sub- 
cellular organelles or influence drug distribution indi- 
rectly. Accordingly, utilities of GAM96 include diagnosis, 



prevention and treatment of diseases and clinical condi- 
tions associated with ABCC1. 
[16082] The function of ABCC1 has been established by previous 
studies. Cole et al. (1992) identified a transporter protein 
whose gene is overexpressed in a multidrug- resistant 
variant of the small cell lung cancer cell line NCI- H69. 
Unlike most tumor cell lines that are resistant to multiple 
chemotherapeutic agents, it did not overexpress the 
transmembrane transport protein P- glycoprotein (MDR1; 
171050). Cole et al. (1992) isolated cDNA clones corre- 
sponding to mRNAs overexpressed in the resistant H69 
cells. One cDNA hybridized to an mRNA of 7.8 to 8.2 kb 
that was expressed 100- to 200- fold higher in the resis- 
tant cells than in the drug- sensitive H69 cells. Overex- 
pression was associated with amplification of the cognate 
gene. The cDNA contained a single open reading frame of 
1,522 amino acids encoding a protein that they desig- 
nated MRP, for 'multidrug resistance- associated protein.' 
Database analyses demonstrated similarities in primary 
sequence to the adenosine triphosphate (ATP)- binding 
cassette (ABC) superfamily of transport systems. Included 
in this superfamily are the genes for MDR1 and for the 
cystic fibrosis transmembrane conductance regulator 



(CFTR; 602421). Northern blot analysis readily detected 
MRP transcripts in lung, testis, and peripheral blood 
mononuclear cells; MRP transcripts were below the level of 
detection in placenta, brain, kidney, salivary gland, uterus, 
liver, and spleen. By isotopic in situ hybridization, Cole et 
al. (1992) mapped the MRP1 gene to chromosome 
16pl3.1. Grant et al. (1997) located the MRP1 gene close 
to the short arm breakpoint of the pericentric inversion 
associated with the M4Eo subclass of acute myeloid 
leukemia and on the telomeric side of the MYH11 gene 
(OMIM Ref. No. 160745). 

[16083] 

[16084] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16085] cole, S. P. C; Bhardwaj, C; GerlachJ. H.; MackieJ. E.; 
Grant, C. E.; Almquist, K. C.; Stewart, A. J.; Kurz, E. U.; 
Duncan, A. M. V.; Deeley, R. G. : Overexpression of a 
transporter gene in a multidrug- resistant human lung 
cancer cell line. Science 258: 1650- 1654, 1992. ; and 

[16086] Grant, C. E.; Kurz, E. U.; Cole, S. P. C; Deeley, R. G. : Anal- 
ysis of the intron- exon organization of the human mul- 
tidrug- resistance protein gene (MRP) and alternative 



splicing of its m. 

[16087] Further studies establishing the function and utilities of 
ABCC1 are found in John Hopkins OMIM database record 
ID 158343, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Atp-binding 
cassette, sub-family c (cftr/mrp), member 1 (ABCC1, Ac- 
cession NP_063955.1) is another GAM96 target gene, 
herein designated TARGET GENE. ABCC1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by ABCC1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ABCC1 BINDING SITE, designated SEQ ID:3827, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16088] Another function of GAM96 is therefore inhibition of Atp- 
binding cassette, sub-family c (cftr/mrp), member 1 
(ABCC1, Accession NP_063955.1), a gene which may par- 
ticipate directly in the active transport of drugs into sub- 
cellular organelles or influence drug distribution indi- 
rectly. Accordingly, utilities of GAM96 include diagnosis, 
prevention and treatment of diseases and clinical condi- 



tions associated with ABCC1. 
[16089] The function of ABCC1 has been established by previous 
studies. Cole et al. (1992) identified a transporter protein 
whose gene is overexpressed in a multidrug- resistant 
variant of the small cell lung cancer cell line NCI- H69. 
Unlike most tumor cell lines that are resistant to multiple 
chemotherapeutic agents, it did not overexpress the 
transmembrane transport protein P- glycoprotein (MDR1; 
171050). Cole et al. (1992) isolated cDNA clones corre- 
sponding to mRNAs overexpressed in the resistant H69 
cells. One cDNA hybridized to an mRNA of 7.8 to 8.2 kb 
that was expressed 100- to 200- fold higher in the resis- 
tant cells than in the drug- sensitive H69 cells. Overex- 
pression was associated with amplification of the cognate 
gene. The cDNA contained a single open reading frame of 
1,522 amino acids encoding a protein that they desig- 
nated MRP, for 'multidrug resistance- associated protein.' 
Database analyses demonstrated similarities in primary 
sequence to the adenosine triphosphate (ATP)- binding 
cassette (ABC) superfamily of transport systems. Included 
in this superfamily are the genes for MDR1 and for the 
cystic fibrosis transmembrane conductance regulator 
(CFTR; 602421). Northern blot analysis readily detected 



MRP transcripts in lung, testis, and peripheral blood 
mononuclear cells; MRP transcripts were below the level of 
detection in placenta, brain, kidney, salivary gland, uterus, 
liver, and spleen. By isotopic in situ hybridization, Cole et 
al. (1992) mapped the MRP1 gene to chromosome 
16pl3.1. Grant et al. (1997) located the MRP1 gene close 
to the short arm breakpoint of the pericentric inversion 
associated with the M4Eo subclass of acute myeloid 
leukemia and on the telomeric side of the MYH11 gene 
(OMIM Ref. No. 160745). 

[16090] 

[16091] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16092] Co | ej s . P. C; Bhardwaj, C; GerlachJ. H.; MackieJ. E.; 
Grant, C. E.; Almquist, K. C.; Stewart, A. J.; Kurz, E. U.; 
Duncan, A. M. V.; Deeley, R. G. : Overexpression of a 
transporter gene in a multidrug- resistant human lung 
cancer cell line. Science 258: 1650- 1654, 1992. ; and 

[16093] Grant, C. E.; Kurz, E. U.; Cole, S. P. C; Deeley, R. G. : Anal- 
ysis of the intron- exon organization of the human mul- 
tidrug- resistance protein gene (MRP) and alternative 
splicing of its m. 



[16094] Further studies establishing the function and utilities of 
ABCC1 are found in John Hopkins OMIM database record 
ID 158343, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Atp-binding 
cassette, sub-family c (cftr/mrp), member 1 (ABCC1, Ac- 
cession NP_063957.1) is another GAM96 target gene, 
herein designated TARGET GENE. ABCC1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by ABCC1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ABCC1 BINDING SITE, designated SEQ ID:3827, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16095] Another function of GAM96 is therefore inhibition of Atp- 
binding cassette, sub-family c (cftr/mrp), member 1 
(ABCC1, Accession NP.063957.1), a gene which may par- 
ticipate directly in the active transport of drugs into sub- 
cellular organelles or influence drug distribution indi- 
rectly. Accordingly, utilities of GAM96 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with ABCC1. 



[16096] The function of ABCC1 has been established by previous 
studies. Cole et al. (1992) identified a transporter protein 
whose gene is overexpressed in a multidrug- resistant 
variant of the small cell lung cancer cell line NCI- H69. 
Unlike most tumor cell lines that are resistant to multiple 
chemotherapeutic agents, it did not overexpress the 
transmembrane transport protein P- glycoprotein (MDR1; 
171050). Cole et al. (1992) isolated cDNA clones corre- 
sponding to mRNAs overexpressed in the resistant H69 
cells. One cDNA hybridized to an mRNA of 7.8 to 8.2 kb 
that was expressed 100- to 200- fold higher in the resis- 
tant cells than in the drug- sensitive H69 cells. Overex- 
pression was associated with amplification of the cognate 
gene. The cDNA contained a single open reading frame of 
1,522 amino acids encoding a protein that they desig- 
nated MRP, for 'multidrug resistance- associated protein.' 
Database analyses demonstrated similarities in primary 
sequence to the adenosine triphosphate (ATP)- binding 
cassette (ABC) superfamily of transport systems. Included 
in this superfamily are the genes for MDR1 and for the 
cystic fibrosis transmembrane conductance regulator 
(CFTR; 602421). Northern blot analysis readily detected 
MRP transcripts in lung, testis, and peripheral blood 



mononuclear cells; MRP transcripts were below the level of 
detection in placenta, brain, kidney, salivary gland, uterus, 
liver, and spleen. By isotopic in situ hybridization, Cole et 
al. (1992) mapped the MRP1 gene to chromosome 
16pl3.1. Grant et al. (1997) located the MRP1 gene close 
to the short arm breakpoint of the pericentric inversion 
associated with the M4Eo subclass of acute myeloid 
leukemia and on the telomeric side of the MYH11 gene 
(OMIM Ref. No. 160745). 

[16097] 

[16098] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16099] cole, S. P. C; Bhardwaj, C; GerlachJ. H.; MackieJ. E.; 
Grant, C. E.; Almquist, K. C.; Stewart, A. J.; Kurz, E. U.; 
Duncan, A. M. V.; Deeley, R. G. : Overexpression of a 
transporter gene in a multidrug- resistant human lung 
cancer cell line. Science 258: 1650- 1654, 1992. ; and 

[16100] Grant, C. E.; Kurz, E. U.; Cole, S. P. C; Deeley, R. G. : Anal- 
ysis of the intron- exon organization of the human mul- 
tidrug- resistance protein gene (MRP) and alternative 
splicing of its m. 

[16101] Further studies establishing the function and utilities of 



ABCC1 are found in John Hopkins OMIM database record 
ID 158343, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Atp-binding 
cassette, sub-family c (cftr/mrp), member 1 (ABCC1, Ac- 
cession NP_063954.1) is another GAM96 target gene, 
herein designated TARGET GENE. ABCC1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by ABCC1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ABCC1 BINDING SITE, designated SEQ ID:3827, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16102] Another function of GAM96 is therefore inhibition of Atp- 
binding cassette, sub-family c (cftr/mrp), member 1 
(ABCC1, Accession NP_063954.1), a gene which may par- 
ticipate directly in the active transport of drugs into sub- 
cellular organelles or influence drug distribution indi- 
rectly. Accordingly, utilities of GAM96 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with ABCC1. 

[16103] The function of ABCC1 has been established by previous 



studies. Cole et al. (1992) identified a transporter protein 
whose gene is overexpressed in a multidrug- resistant 
variant of the small cell lung cancer cell line NCI- H69. 
Unlike most tumor cell lines that are resistant to multiple 
chemotherapeutic agents, it did not overexpress the 
transmembrane transport protein P- glycoprotein (MDR1; 
171050). Cole et al. (1992) isolated cDNA clones corre- 
sponding to mRNAs overexpressed in the resistant H69 
cells. One cDNA hybridized to an mRNA of 7.8 to 8.2 kb 
that was expressed 100- to 200- fold higher in the resis- 
tant cells than in the drug- sensitive H69 cells. Overex- 
pression was associated with amplification of the cognate 
gene. The cDNA contained a single open reading frame of 
1,522 amino acids encoding a protein that they desig- 
nated MRP, for 'multidrug resistance- associated protein.' 
Database analyses demonstrated similarities in primary 
sequence to the adenosine triphosphate (ATP)- binding 
cassette (ABC) superfamily of transport systems. Included 
in this superfamily are the genes for MDR1 and for the 
cystic fibrosis transmembrane conductance regulator 
(CFTR; 602421). Northern blot analysis readily detected 
MRP transcripts in lung, testis, and peripheral blood 
mononuclear cells; MRP transcripts were below the level of 



detection in placenta, brain, kidney, salivary gland, uterus, 
liver, and spleen. By isotopic in situ hybridization, Cole et 
al. (1992) mapped the MRP1 gene to chromosome 
16pl3.1. Grant et al. (1997) located the MRP1 gene close 
to the short arm breakpoint of the pericentric inversion 
associated with the M4Eo subclass of acute myeloid 
leukemia and on the telomeric side of the MYH11 gene 
(OMIM Ref. No. 160745). 

[16104] 

[16105] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16106] cole, S. P. C; Bhardwaj, C; Gerlach, J. H.; Mackie, J. E.; 
Grant, C. E.; Almquist, K. C.; Stewart, A. J.; Kurz, E. U.; 
Duncan, A. M. V.; Deeley, R. G. : Overexpression of a 
transporter gene in a multidrug- resistant human lung 
cancer cell line. Science 258: 1650- 1654, 1992. ; and 

[16107] Grantj c. e.; Kurz, E. U.; Cole, S. P. C; Deeley, R. G. : Anal- 
ysis of the intron- exon organization of the human mul- 
tidrug- resistance protein gene (MRP) and alternative 
splicing of its m. 

[16108] Further studies establishing the function and utilities of 
ABCC1 are found in John Hopkins OMIM database record 



ID 158343, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Atp-binding 
cassette, sub-family c (cftr/mrp), member 1 (ABCC1, Ac- 
cession NP_063953.1) is another GAM96 target gene, 
herein designated TARGET GENE. ABCC1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by ABCC1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ABCC1 BINDING SITE, designated SEQ ID:3827, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16109] Another function of GAM96 is therefore inhibition of Atp- 
binding cassette, sub-family c (cftr/mrp), member 1 
(ABCC1, Accession NP_063953.1), a gene which may par- 
ticipate directly in the active transport of drugs into sub- 
cellular organelles or influence drug distribution indi- 
rectly. Accordingly, utilities of GAM96 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with ABCC1. 

[16110] The function of ABCC1 has been established by previous 
studies. Cole et al. (1992) identified a transporter protein 



whose gene is ove rex pressed in a multidrug- resistant 
variant of the small cell lung cancer cell line NCI- H69. 
Unlike most tumor cell lines that are resistant to multiple 
chemotherapeutic agents, it did not overexpress the 
transmembrane transport protein P- glycoprotein (MDR1; 
171050). Cole et al. (1992) isolated cDNA clones corre- 
sponding to mRNAs overexpressed in the resistant H69 
cells. One cDNA hybridized to an mRNA of 7.8 to 8.2 kb 
that was expressed 100- to 200- fold higher in the resis- 
tant cells than in the drug- sensitive H69 cells. Overex- 
pression was associated with amplification of the cognate 
gene. The cDNA contained a single open reading frame of 
1,522 amino acids encoding a protein that they desig- 
nated MRP, for 'multidrug resistance- associated protein.' 
Database analyses demonstrated similarities in primary 
sequence to the adenosine triphosphate (ATP)- binding 
cassette (ABC) superfamily of transport systems. Included 
in this superfamily are the genes for MDR1 and for the 
cystic fibrosis transmembrane conductance regulator 
(CFTR; 602421). Northern blot analysis readily detected 
MRP transcripts in lung, testis, and peripheral blood 
mononuclear cells; MRP transcripts were below the level of 
detection in placenta, brain, kidney, salivary gland, uterus, 



liver, and spleen. By isotopic in situ hybridization, Cole et 
al. (1992) mapped the MRP1 gene to chromosome 
16pl3.1. Grant et al. (1997) located the MRP1 gene close 
to the short arm breakpoint of the pericentric inversion 
associated with the M4Eo subclass of acute myeloid 
leukemia and on the telomeric side of the MYH11 gene 
(OMIM Ref. No. 160745). 

[16111] 

[16112] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16113] cole, S. P. C; Bhardwaj, C; Gerlach, J. H.; Mackie, J. E.; 
Grant, C. E.; Almquist, K. C.; Stewart, A. J.; Kurz, E. U.; 
Duncan, A. M. V.; Deeley, R. G. : Overexpression of a 
transporter gene in a multidrug- resistant human lung 
cancer cell line. Science 258: 1650- 1654, 1992. ; and 

[16114] Grantj c . E.; Kurz, E. U.; Cole, S. P. C; Deeley, R. G. : Anal- 
ysis of the intron- exon organization of the human mul- 
tidrug- resistance protein gene (MRP) and alternative 
splicing of its m. 

[16115] Further studies establishing the function and utilities of 
ABCC1 are found in John Hopkins OMIM database record 
ID 158343, and in cited publications listed in Table 5, 



which are hereby incorporated by reference.Atp-binding 
cassette, sub-family c (cftr/mrp), member 1 (ABCC1, Ac- 
cession NP_063915.1) is another CAM96 target gene, 
herein designated TARGET GENE. ABCC1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by ABCC1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ABCC1 BINDING SITE, designated SEQ ID:3827, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16116] Another function of GAM96 is therefore inhibition of Atp- 
binding cassette, sub-family c (cftr/mrp), member 1 
(ABCC1, Accession NP.063915.1), a gene which may par- 
ticipate directly in the active transport of drugs into sub- 
cellular organelles or influence drug distribution indi- 
rectly. Accordingly, utilities of GAM96 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with ABCC1. 

[16117] The function of ABCC1 has been established by previous 
studies. Cole et al. (1992) identified a transporter protein 
whose gene is overexpressed in a multidrug- resistant 



variant of the small cell lung cancer cell line NCI- H69. 
Unlike most tumor cell lines that are resistant to multiple 
chemotherapeutic agents, it did not overexpress the 
transmembrane transport protein P- glycoprotein (MDR1; 
171050). Cole et al. (1992) isolated cDNA clones corre- 
sponding to mRNAs overexpressed in the resistant H69 
cells. One cDNA hybridized to an mRNA of 7.8 to 8.2 kb 
that was expressed 100- to 200- fold higher in the resis- 
tant cells than in the drug- sensitive H69 cells. Overex- 
pression was associated with amplification of the cognate 
gene. The cDNA contained a single open reading frame of 
1,522 amino acids encoding a protein that they desig- 
nated MRP, for 'multidrug resistance- associated protein.' 
Database analyses demonstrated similarities in primary 
sequence to the adenosine triphosphate (ATP)- binding 
cassette (ABC) superfamily of transport systems. Included 
in this superfamily are the genes for MDR1 and for the 
cystic fibrosis transmembrane conductance regulator 
(CFTR; 602421). Northern blot analysis readily detected 
MRP transcripts in lung, testis, and peripheral blood 
mononuclear cells; MRP transcripts were below the level of 
detection in placenta, brain, kidney, salivary gland, uterus, 
liver, and spleen. By isotopic in situ hybridization, Cole et 



al. (1992) mapped the MRP1 gene to chromosome 
16pl3.1. Grant et al. (1997) located the MRP1 gene close 
to the short arm breakpoint of the pericentric inversion 
associated with the M4Eo subclass of acute myeloid 
leukemia and on the telomeric side of the MYH11 gene 
(OMIM Ref. No. 160745). 

[16118] 

[16119] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16120] cole, S. P. C; Bhardwaj, C; Gerlach, J. H.; Mackie, J. E.; 
Grant, C. E.; Almquist, K. C.; Stewart, A. J.; Kurz, E. U.; 
Duncan, A. M. V.; Deeley, R. G. : Overexpression of a 
transporter gene in a multidrug- resistant human lung 
cancer cell line. Science 258: 1650- 1654, 1992. ; and 

[16121] Grantj c . E.; Kurz, E. U.; Cole, S. P. C.; Deeley, R. G. : Anal- 
ysis of the intron- exon organization of the human mul- 
tidrug- resistance protein gene (MRP) and alternative 
splicing of its m. 

[16122] Further studies establishing the function and utilities of 
ABCC1 are found in John Hopkins OMIM database record 
ID 158343, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Actin binding 



Mm protein 1 (ABLIM1, Accession NP_006711.2) is another 
GAM96 target gene, herein designated TARGET GENE. 
ABLIM1 BINDING SITE1 and ABLIM1 BINDING SITE2 are tar- 
get binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by ABLIM1, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ABLIM1 
BINDING SITE1 and ABLIM1 BINDING SITE2, designated 
SEQ ID: 1918 and SEQ ID: 13766 respectively, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16123] Another function of GAM96 is therefore inhibition of Actin 
binding Mm protein 1 (ABLIM1, Accession NP_006711.2) . 
Accordingly, utilities of GAM96 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ABLIM1. 

[16124] Actin binding Mm protein 1 (ABLIM1, Accession 

NP_006710.2) is another GAM96 target gene, herein des- 
ignated TARGET GENE. ABLIM1 BINDING SITE1 and ABLIM1 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
ABLIM1, corresponding to target binding sites such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ABLIM1 BINDING SITE1 and ABLIM1 
BINDING SITE2, designated SEQ ID:13766 and SEQ ID:1918 
respectively, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16125] Another function of GAM96 is therefore inhibition of Actin 
binding Mm protein 1 (ABLIM1, Accession NP_006710.2) . 
Accordingly, utilities of GAM96 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ABLIM1. 

[16126] Actin binding Mm protein 1 (ABLIM1, Accession 

NP_006711.2) is another GAM96 target gene, herein des- 
ignated TARGET GENE. ABLIM1 BINDING SITE1 and ABLIM1 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of multiple transcripts of mRNA encoded by 
ABLIM1, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ABLIM1 BINDING SITE1 and ABLIM1 
BINDING SITE2, designated SEQ ID:13766 and SEQ ID:1918 
respectively, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 



[16127] Another function of GAM96 is therefore inhibition of Actin 
binding lim protein 1 (ABLIM1, Accession NP_006711.2) . 
Accordingly, utilities of GAM96 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ABLIM1. 

[16128] Adenylate cyclase 6 (ADCY6, Accession NP_056085.1) is 
another GAM96 target gene, herein designated TARGET 
GENE. ADCY6 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ADCY6, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ADCY6 BINDING 
SITE, designated SEQ ID:8443, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 
nated SEQID:394. 

[16129] Another function of GAM96 is therefore inhibition of 

Adenylate cyclase 6 (ADCY6, Accession NP_056085.1), a 
gene which this a membrane- bound, ca(2+)- inhibitable 
adenylyl cyclase (by similarity). Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ADCY6. 

[16130] The function of ADCY6 and its association with various 



diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM67. 2. Adenylate cyclase 6 (ADCY6, Accession 
NP_066193.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. ADCY6 BINDING SITE is a target 
binding site found in the 3' untranslated region of multi- 
ple transcripts of mRNA encoded by ADCY6, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
ADCY6 BINDING SITE, designated SEQ ID:8443, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16131] Another function of GAM96 is therefore inhibition of 

Adenylate cyclase 6 (ADCY6, Accession NP.066193.1), a 
gene which this a membrane- bound, ca(2+)- inhibitable 
adenylyl cyclase (by similarity). Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ADCY6. 

[16132] The function of ADCY6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM67.2.A kinase (prka) anchor protein 13 (AKAP13, 



Accession NP_658913.1) is another GAM96 target gene, 
herein designated TARGET GENE. AKAP13 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by AKAP13, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of AKAP13 BINDING SITE, designated SEQ ID:13225, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 
[16133] Another function of GAM96 is therefore inhibition of A ki- 
nase (prka) anchor protein 13 (AKAP13, Accession 
NP_658913.1), a gene which regulates subcellular local- 
ization of type II cAMP- dependent PKA. Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
AKAP13. 

[16134] The function of AKAP13 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM54.1.A kinase (prka) anchor protein 13 (AKAP13, 
Accession NP_009131.2) is another GAM96 target gene, 
herein designated TARGET GENE. AKAP13 BINDING SITE is 



a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by AKAP13, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of AKAP13 BINDING SITE, designated SEQ ID:13225, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 
[16135] Another function of GAM96 is therefore inhibition of A ki- 
nase (prka) anchor protein 13 (AKAP13, Accession 
NP_009131.2), a gene which regulates subcellular local- 
ization of type II cAMP- dependent PKA. Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
AKAP13. 

[16136] The function of AKAP13 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM54.1.A kinase (prka) anchor protein 13 (AKAP13, 
Accession NP_006729.4) is another GAM96 target gene, 
herein designated TARGET GENE. AKAP13 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by AKAP13, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of AKAP13 BINDING SITE, designated SEQ ID:13225, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 
[16137] Another function of GAM96 is therefore inhibition of A ki- 
nase (prka) anchor protein 13 (AKAP13, Accession 
NP_006729.4), a gene which regulates subcellular local- 
ization of type II cAMP- dependent PKA. Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
AKAP13. 

[16138] jhe function of AKAP13 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM 54.1. Aldehyde dehydrogenase 1 family, member 
a3 (ALDH1A3, Accession NP_000684.1) is another GAM96 
target gene, herein designated TARGET GENE. ALDH1A3 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by ALDH1A3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
ALDH1A3 BINDING SITE, designated SEQ ID:9790, to the 
nucleotide sequence of CAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16139] Another function of GAM96 is therefore inhibition of 

Aldehyde dehydrogenase 1 family, member a3 (ALDH1A3, 
Accession NP_000684.1), a gene which plays a major role 
in the detoxification of aldehydes generated by alcohol 
metabolism and lipid peroxidation. Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ALDH1A3. 

[16140] The function of ALDH1A3 has been established by previ- 
ous studies. Hsu et al. (1994) identified and characterized 
the ALDH6 gene. The existence of this unique ALDH 
isozyme in human saliva and its polymorphism had previ- 
ously been demonstrated. The ALDH6 cDNA is 3,457 bp 
long and contains an open reading frame encoding 512 
amino acids. The deduced amino acid sequence shows 
that the protein is larger than human liver ALDH1 (OMIM 
Ref. No. 100640) by 11 residues at the N terminus, and 
the degree of identity between the 2 isozymes is 70% with 
an alignment of 500 amino acid residues. Northern blot 
analysis demonstrated that the ALDH6 gene is expressed 



at low levels in many tissues and at higher levels in sali- 
vary gland, stomach, and kidney. By in situ hybridization 
of chick and mouse embryos, Grun et al. (2000) demon- 
strated expression of Aldhla3 in the developing sensory 
neuroepithelia of the eye, nose, and ear, and in discreet 
sites within the central nervous system. Expression of 
chick Aldhla3 in a human choriocarcinoma cell line con- 
ferred increased sensitivity to retinol in a retinoic acid re- 
ceptor (see OMIM Ref. No. 180240)- dependent reporter 
assay. GENE STRUCTURE Hsu et al. (1994) determined that 
the ALDH6 gene spans about 37 kb and contains 13 ex- 
ons. Putative TATA and CCAAT boxes and Spl binding 
sites were found in the 5- prime upstream region of the 
gene. 

[16141] 

[16142] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16143] Grun, F.; Hirose, Y.; Kawauchi, S.; Ogura, T.; Umesono, K. : 
Aldehyde dehydrogenase 6, a cytosolic retinaldehyde de- 
hydrogenase prominently expressed in sensory neuroep- 
ithelia during development. J. Biol. Chem. 275: 41210- 
41218, 2000. ; and 



[16144] hsu, L C; Chang, W.- C; Hiraoka, L; Hsieh, C- L : 

Molecular cloning, genomic organization, and chromoso- 
mal localization of an additional human aldehyde dehy- 
drogenase gene, ALDH6. G. 

[16145] Further studies establishing the function and utilities of 
ALDH1A3 are found in John Hopkins OMIM database 
record ID 600463, and in cited publications listed in Table 
5, which are hereby incorporated by reference.ALEX3 
(Accession NP_057691.1) is another GAM96 target gene, 
herein designated TARGET GENE. ALEX3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by ALEX3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ALEX3 BINDING SITE, designated SEQ ID: 13767, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16146] Another function of GAM96 is therefore inhibition of 

ALEX3 (Accession NP_057691.1) . Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ALEX3. 

[16147] ALEX3 (Accession NP_808817.1) is another GAM96 target 



gene, herein designated TARGET GENE. ALEX3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by ALEX3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ALEX3 BINDING SITE, designated SEQ 
ID: 13767, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16148] Another function of GAM96 is therefore inhibition of 

ALEX3 (Accession NP.808817.1) . Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ALEX3. 

[16149] ALEX3 (Accession NP_808816.1) is another GAM96 target 
gene, herein designated TARGET GENE. ALEX3 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of multiple transcripts of mRNA encoded by ALEX3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ALEX3 BINDING SITE, designated SEQ 
ID: 13767, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 



[16150] Another function of GAM96 is therefore inhibition of 

ALEX3 (Accession NP_808816.1) . Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ALEX3. 

[16151] Rho guanine nucleotide exchange factor (gef) 15 

(ARHGEF15, Accession NP_055773.1) is another GAM96 
target gene, herein designated TARGET GENE. ARHGEF15 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by ARHGEF15, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ARHGEF15 BINDING SITE, desig- 
nated SEQ ID: 10259, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16152] Another function of GAM96 is therefore inhibition of Rho 
guanine nucleotide exchange factor (gef) 15 (ARHGEF15, 
Accession NP_055773.1) .Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ARHGEF15. 

[16153] Rho guanine nucleotide exchange factor (gef) 15 

(ARHGEF15, Accession NP_776089.1) is another GAM96 



target gene, herein designated TARGET GENE. ARHGEF15 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by ARHGEF15, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ARHGEF15 BINDING SITE, desig- 
nated SEQ ID: 10259, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16154] Another function of GAM96 is therefore inhibition of Rho 
guanine nucleotide exchange factor (gef) 15 (ARHGEF15, 
Accession NP.776089.1) . Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ARHGEF15. 

[ 1 6155] ARK5 (Accession NP_055655.1) is another GAM96 target 
gene, herein designated TARGET GENE. ARK5 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by ARK5, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ARK5 BIND- 
ING SITE, designated SEQ ID:16825, to the nucleotide se- 



quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16156] Another function of GAM96 is therefore inhibition of ARK5 
(Accession NP_055655.1) .Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ARK5. 

[16157] ashi (Accession NP_060959.1) is another GAM96 target 
gene, herein designated TARGET GENE. ASHI BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ASHI, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ASHI BIND- 
ING SITE, designated SEQ ID:16309, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16158] Another function of GAM96 is therefore inhibition of ASHI 
(Accession NP_060959.1), a gene which is a candidate 
regulator of development in the mammalian central ner- 
vous system and neural crest. Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ASHI. 

[16159] The function of ASHI has been established by previous 



studies. Using retroviral labeling in organotypic slice cul- 
tures of the embryonic human forebrain, Letinic et al. 
(2002) demonstrated the existence of 2 distinct lineages 
of neocortical GABAergic neurons. One lineage expresses 
DLX1 (OMIM Ref. No. 600029) and DLX2 (OMIM Ref. No. 
126255) and MASH1 transcription factors, represents 65% 
of neocortical GABAergic neurons in humans, and origi- 
nates from MASH1- expressing progenitors of the neo- 
cortical ventricular and subventricular zone of the dorsal 
forebrain. The second lineage, characterized by the ex- 
pression of DLX1 and DLX2 but not MASH1, forms around 
35% of the GABAergic neurons and originates from the 
ganglionic eminence of the ventral forebrain. Letinic et al. 
(2002) suggested that modifications in the expression 
pattern of transcription factors in the forebrain may un- 
derlie species- specific programs for the generation of 
neocortical local circuit neurons and that distinct lineages 
of cortical interneurons may be differentially affected in 
genetic and acquired diseases of the human brain 
[16160] Animal model experiments lend further support to the 
function of ASH1. By homologous recombination in em- 
bryonic stem cells, Guillemot et al. (1993) created a null 
allele of the Mashl gene. Homozygous mice died at birth 



with apparent breathing and feeding defects. The brain 
and spinal cord appeared normal, but the olfactory ep- 
ithelium and sympathetic, parasympathetic, and enteric 
ganglia were severely affected. These observations sug- 
gested that the Mashl gene, like its Drosophila homologs, 
controls a basic operation in development of neuronal 
progenitors in distinct neural lineages 

[16161] it is appreciated that the abovementioned animal model 
for ASH1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[16162] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16163] Letinic, K.; Zoncu, R.; Rakic, P. : Origin of CABAergic neu- 
rons in the human neocortex. Nature 417: 645- 649, 
2002. ; and 

[16164] Guillemot, F.; Lo, L- C; Johnson, J. E.; Auerbach, A.; An- 
derson, D. J.; Joyner, A. L. : Mammalian achaete- scute 
homolog 1 is required for the early development of olfac- 
tory and autonom. 

[16165] Further studies establishing the function and utilities of 
ASH1 are found in John Hopkins OMIM database record ID 



100790, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Btb and cnc homol- 
ogy 1, basic leucine zipper transcription factor 2 (BACH2, 
Accession NP_068585.1) is another GAM96 target gene, 
herein designated TARGET GENE. BACH 2 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by BACH2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BACH2 BINDING 
SITE, designated SEQ ID: 13426, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16166] Another function of GAM96 is therefore inhibition of Btb 
and cnc homology 1, basic leucine zipper transcription 
factor 2 (BACH 2, Accession NP_068585.1), a gene which 
acts as repressor or activator, binds to maf recognition el- 
ements and therefore may be associated with Non- 
hodgkin lymphoma. Accordingly, utilities of GAM96 in- 
clude diagnosis, prevention and treatment of Non- 
hodgkin lymphoma, and of other diseases and clinical 
conditions associated with BACH2. 

[16167] The function of BACH2 and its association with various 



diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Bone gamma-carboxyglutamate (gla) protein 
(osteocalcin) (BGLAP, Accession NP_000702.1) is another 
GAM96 target gene, herein designated TARGET GENE. 
BGLAP BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by BGLAP, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of BGLAP BINDING SITE, designated SEQ ID: 17362, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16168] Another function of GAM96 is therefore inhibition of Bone 
gamma-carboxyglutamate (gla) protein (osteocalcin) 
(BGLAP, Accession NP_000702.1), a gene which associates 
with the mineralized matrix of bone. Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BGLAP. 

[16169] The function of BGLAP has been established by previous 
studies. Bone gamma- carboxyglutamic acid (Gla) protein 
(BGLAP, or BGP) is a small, highly conserved molecule as- 
sociated with the mineralized matrix of bone. Its interac- 



tion with synthetic hydroxyapatite in vitro is absolutely 
dependent on its content of 3 residues of gamma- car- 
boxyglutamic acid, the amino acid formed posttransla- 
tionally from glutamic acid by a vitamin K- dependent 
process. Celeste et al. (1986) used mouse and rat cDNA 
clones to isolate the human BCP gene. It has 4 exons. 
Comparison of the exon structure of the BGP gene and the 
factor IX gene (OMIM Ref. No. 306900), which is a 
gamma- carboxylated clotting factor, suggested that the 
exons encoding the part of the leader peptides presum- 
ably directing gamma- carboxylation arose from a com- 
mon ancestral sequence. Kerner et al. (1989) described 
regions within the BCP promoter that contribute to basal 
expression of the osteocalcin gene in osteoblast- like 
cells in culture. Further, they defined a 21- basepair ele- 
ment that acts in cis to mediate vitamin D inducibility of 
the osteocalcin gene. 

[16170] 

[16171] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16172] celeste, A. J.; Rosen, V.; Buecker, J. L; Kriz, R.; Wang, E. 
A.; Wozney, J. M. : Isolation of the human gene for bone 



gla protein utilizing mouse and rat cDNA clones. EMBO J. 
5: 1885- 1890, 1986. ; and 
[16173] Kerner, S. A.; Scott, R. A.; Pike, J. W. : Sequence elements 
in the human osteocalcin gene confer basal activation and 
inducible response to hormonal vitamin D(3). Proc. Nat. 
Acad. Sci. 

[16174] Further studies establishing the function and utilities of 
BGLAP are found in John Hopkins OMIM database record 
ID 112260, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. C14orfl32 
(Accession NP_064600.1) is another GAM96 target gene, 
herein designated TARGET GENE. C14orfl32 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C14orfl32, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C14orfl32 
BINDING SITE, designated SEQ ID:691, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16175] Another function of GAM96 is therefore inhibition of 

C14orfl32 (Accession NP_064600.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
C14orfl32. 

[16176] C14orfl40 (Accession NP_078919.1) is another GAM96 
target gene, herein designated TARGET GENE. C14orfl40 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by C14orfl40, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orfl40 BINDING SITE, designated SEQ ID:20031, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16177] Another function of GAM96 is therefore inhibition of 

C14orfl40 (Accession NP_078919.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
C14orfl40. 

[16178] C4orf9 (Accession XP_035572.1) is another GAM96 target 
gene, herein designated TARGET GENE. C4orf9 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by C4orf9, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of C4orf9 BIND- 
ING SITE, designated SEQ ID:4126, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16179] Another function of GAM96 is therefore inhibition of 

C4orf9 (Accession XP_035572.1) . Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C4orf9. 

[16180] Chromosome 6 open reading frame 31 (C6orf31, Acces- 
sion NP_085154.2) is another GAM96 target gene, herein 
designated TARGET GENE. C6orf31 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by C6orf31, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C6orf31 BIND- 
ING SITE, designated SEQ ID:17451, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16181] Another function of GAM96 is therefore inhibition of 

Chromosome 6 open reading frame 31 (C6orf31, Acces- 
sion NP_085 154.2) . Accordingly, utilities of GAM96 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with C6orf31. 

[16182] chromosome 7 open reading frame 10 (C7orfl0, Acces- 
sion NP_079004.1) is another GAM96 target gene, herein 
designated TARGET GENE. C7orfl0 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by C7orfl0, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C7orfl0 BIND- 
ING SITE, designated SEQ ID:11807, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16183] Another function of GAM96 is therefore inhibition of 

Chromosome 7 open reading frame 10 (C7orfl0, Acces- 
sion NP_079004.1) . Accordingly, utilities of GAM96 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C7orfl0. 

[16184] Ca2+-dependent activator protein for secretion (CADPS, 
Accession NP_003707.1) is another GAM96 target gene, 
herein designated TARGET GENE. CADPS BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by CADPS, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CADPS BINDING 
SITE, designated SEQ ID:11125, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 
[16185] Another function of GAM96 is therefore inhibition of 

Ca2+-dependent activator protein for secretion (CADPS, 
Accession NP_003707.1), a gene which is required for the 
Ca2+- regulated exocytosis of secretory vesicles. Accord- 
ingly, utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CADPS. 

[16186] The function of CADPS has been established by previous 
studies. Calcium- activated secretion in neuroendocrine 
cells is dependent on ATP and cytosolic proteins such as 
NSF (OMIM Ref. No. 601633), SNAPs (see OMIM Ref. No. 
603215) GTP- binding proteins, and components of a 
vesicle coat complex. Walent et al. (1992) isolated a rat 
cytosolic factor, which they termed pl45, that reconsti- 
tutes Ca(2+)- activated secretion via dense core vesicle 
exocytosis in permeable neuroendocrine cells. The protein 
is a dimer of 145- kD subunits. By screening rat brain 
cDNA libraries with anti- pl45, Ann et al. (1997) obtained 



a cDNA encoding a protein of 1,289 amino acids, which 
they designated CAPS. Sequence analysis revealed an 
overall hydrophilic protein with 2 potential coiled- coil re- 
gions. Northern blot analysis on mRNA from human tissue 
revealed expression of a 5.6- kb transcript in brain, pan- 
creas, hypothalamus, pituitary, and adrenal, but not in 
heart, placenta, lung, liver, skeletal muscle, or kidney. The 
sequence of rat CAPS is 75% similar and 54% identical to 
that of C. elegans UNC31; loss- of- function UNC31 mu- 
tants exhibit multiple nervous system defects. Equilibrium 
dialysis studies showed that CAPS is a calcium- binding 
protein. By subcellular fractionation of isolated rat presy- 
naptic nerve terminals, or synaptosomes, Berwin et al. 
(1998) determined that CAPS is primarily associated with 
plasma membranes and large dense core vesicles but not 
with small clear synaptic vesicles. 

[16187] 

[16188] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16189] walent, J. H.; Porter, B. W.; Martin, T. F. J. : A novel 145 kd 
brain cytosolic protein reconstitutes Ca(2+)- regulated 
secretion in permeable neuroendocrine cells. Cell 70: 



765- 775, 1992. ; and 

[16190] Ann, K.; Kowalchyk, J. A.; Loyet, K. M.; Martin, T. F.J. : 

Novel Ca(2+)- binding protein (CAPS) related to UNC- 31 
required for Ca(2+)- activated exocytosis. J. Biol. Chem. 
272: 19637- 1964. 

[16191] Further studies establishing the function and utilities of 
CADPS are found in John Hopkins OMIM database record 
ID 604667, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cd209 anti- 
gen (CD209, Accession NP_066978.1) is another GAM96 
target gene, herein designated TARGET GENE. CD209 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by CD209, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CD209 BINDING SITE, designated SEQ ID:18162, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16192] Another function of GAM96 is therefore inhibition of 

Cd209 antigen (CD209, Accession NP_066978.1), a gene 
which may play an important role in the CD4- indepen- 
dent association of HIV with cells. Accordingly, utilities of 



GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CD209. 
[16193] The function of CD209 has been established by previous 
studies. DCs capture microorganisms that enter peripheral 
mucosal tissues, and then migrate to secondary lymphoid 
organs, where they present these in antigenic form to 
resting T cells, thus initiating adaptive immune responses. 
Geijtenbeek et al. (2000) described the properties of DC- 
SIGN, which is highly expressed on DCs present in mu- 
cosal tissues and binds to the HIV- 1 envelope glycopro- 
tein gpl20. DCSIGN does not function as a receptor for 
viral entry into DCs but instead promotes efficient infec- 
tion in trans of cells that express CD4 and chemokine re- 
ceptors. Geijtenbeek et al. (2000) proposed that DCSIGN 
efficiently captures HIV- 1 in the periphery and facilitates 
its transport to secondary lymphoid organs rich in T cells, 
to enhance infection in trans of these target cells. The 
binding of the human immunodeficiency virus (HIV) enve- 
lope glycoprotein gpl20 to the cell surface receptor CD4 
(OMIM Ref. No. 186940) had been considered a primary 
determinant of viral tropism. A number of cell types, how- 
ever, can be infected by the virus, or bind gpl20, in the 
absence of CD4 expression. Human placenta had been 



identified as a tissue that binds gpl20 in a CD4- inde- 
pendent manner. By expression cloning, Curtis et al. 
(1992) screened a placenta cDNA library and isolated a 
cDNA (clone 11) encoding a gpl20- binding protein unre- 
lated to CD4. The 1.3- kb cDNA predicts a 404- amino 
acid protein with a calculated molecular mass of 45,775 
Da. The gpl20- binding protein is organized into 3 do- 
mains: an N- terminal cytoplasmic and hydrophobic re- 
gion, a set of tandem repeats (7 complete and 1 incom- 
plete), and a C- terminal domain with homology to C- 
type (calcium- dependent) lectins. A type II membrane 
orientation (N- terminal cytoplasmic) was predicted both 
by the cDNA sequence and by the reactivity of C- terminal 
peptide- specific antiserum with the surface of clone 11- 
transfected cells. Native and recombinant gpl20 and 
whole virus bound transfected cells. Gpl20 binding was 
high affinity (Kd, 1.3 to 1.6 nM) and was inhibited by 
mannan, D- mannose, and L- fucose; once bound, gpl20 
was internalized rapidly. These data demonstrated that 
the gpl20- binding protein is a membrane- associated 
mannose- binding lectin. Curtis et al. (1992) suggested 
that proteins of this type may play an important role in 
the CD4- independent association of HIV with cells. 



[16194] 

[16195] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16196] Geijtenbeek, T. B. H.; Kwon, D. S.; Torensma, R.; van Vliet, 
S. J.; van Duijnhoven, G. C. F.; Middel, J.; Cornelissen, I. L. 
M. H. A.; Nottet, H. S. L M.; KewalRamani, V. N.; Littman, 
D. R.; Figdor, C. C; van Kooyk, Y. : DC- SIGN, a dendritic 
cell- specific HIV- 1- binding protein that enhances 
trans- infection of T cells. Cell 100: 587- 597, 2000. ; 
and 

[16197] Curtis, B. M.; Scharnowske, S.; Watson, A.J. : Sequence 

and expression of a membrane- associated C- type lectin 
that exhibits CD4- independent binding of human im- 
munodeficiency virus enve. 

[16198] Further studies establishing the function and utilities of 
CD209 are found in John Hopkins OMIM database record 
ID 604672, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Choline ki- 
nase-like (CHKL, Accession NP_689466.1) is another 
GAM96 target gene, herein designated TARGET GENE. 
CHKL BINDING SITE1 and CHKL BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 



transcripts of mRNA encoded by CHKL, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CHKL BIND- 
ING SITE1 and CHKL BINDING SITE2, designated SEQ 
ID: 13794 and SEQ ID:8093 respectively, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 
[16199] Another function of GAM96 is therefore inhibition of 

Choline kinase-like (CHKL, Accession NP_689466.1) . Ac- 
cordingly, utilities of GAM96 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CHKL. 

[16200] chloride channel, nucleotide-sensitive, la(CLNSlA, Ac- 
cession NP_001284.1) is another GAM96 target gene, 
herein designated TARGET GENE. CLNS1A BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by CLNS1A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CLNS1A BINDING 
SITE, designated SEQ ID:3510, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 



nated SEQID:394. 

[16201] Another function of GAM96 is therefore inhibition of 

Chloride channel, nucleotide-sensitive, la (CLNS1A, Ac- 
cession NP_001284.1), a gene which may participate in 
cellular volume control . Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CLNS1A. 

[16202] The function of CLNS1A has been established by previous 
studies. Anguita et al. (1995) cloned a novel gene encod- 
ing the chloride channel l(Cln) from a human ocular ciliary 
epithelial cell cDNA library. The gene encodes a 237- 
amino acid polypeptide that is over 90% identical to rat 
and canine l(Cln). The predicted protein contains 4 puta- 
tive transmembrane domains. By Northern blot analysis, 
Nagl et al. (1996) found that the gene is expressed as an 
approximately 1.7- kb message in a variety of human tis- 
sues. Nagl et al. (1996) cloned the genomic DNA of the 
CLNS1A gene and showed that the gene comprises several 
exons spanning 19 kb of the genome. Schwartz et al. 
(1997) cloned l(Cln) from human reticulocyte cDNA. l(Cln) 
protein from red blood cell ghost membranes migrated as 
2 bands, 37 and 43 kD, on SDS- PAGE. Schwartz et al. 
(1997) immunolocalized l(Cln) to the red blood cell mem- 



brane and, by the yeast 2- hybrid system, demonstrated 
that it formed stable complexes with beta- actin (OMIM 
Ref. No. 102630). The authors suggested that l(Cln) is in- 
volved in chloride transport and volume regulation in red 
blood cells. 

[16203] 

[16204] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16205] AnguitaJ.; Chalfant, M. L; Civan, M. M.; Coca- Prados, M. 
: Molecular cloning of the human volume- sensitive chlo- 
ride conductance regulatory protein, pl(Cln), from ocular 
ciliary epithelium. Biochem. Biophys. Res. Commun. 208: 
89- 95, 1995. ; and 

[16206] Buyse, C; De Greef, C; Raeymaekers, L; Droogmans, C; 
Nilius, B.; Eggermont, J. : The ubiquitously expressed 
pl(Cln) protein forms homomeric complexes in vitro. 
Biochem. Biophys. Res. 

[16207] Further studies establishing the function and utilities of 
CLNS1A are found in John Hopkins OMIM database record 
ID 602158, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Collagen, type 
xi, alpha 2 (COL11A2, Accession NP_542412.1) is another 



GAM96 target gene, herein designated TARGET GENE. 
C0L11A2 BINDING SITE is a target binding site found in 
the 5 X untranslated region of multiple transcripts of 
mRNA encoded by COL11A2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of COL11A2 BIND- 
ING SITE, designated SEQ ID:6777, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16208] Another function of GAM96 is therefore inhibition of Col- 
lagen, type xi, alpha 2 (COL11A2, Accession 
NP.542412.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL11A2. 

[16209] Collagen, type xi, alpha 2 (COL11A2, Accession 

NP_542410.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. COL11A2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by COL11A2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



C0L11A2 BINDING SITE, designated SEQ ID:6777, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16210] Another function of GAM96 is therefore inhibition of Col- 
lagen, type xi, alpha 2 (COL11A2, Accession 
NP_542410.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL11A2. 

[16211] Collagen, type xi, alpha 2 (COL11A2, Accession 

NP_542411.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. COL11A2 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by COL11A2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
COL11A2 BINDING SITE, designated SEQ ID:6777, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16212] Another function of GAM96 is therefore inhibition of Col- 
lagen, type xi, alpha 2 (COL11A2, Accession 
NP_542411.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with COL11A2. 

[16213] Carnitine palmitoyltransferase lb (muscle) (CPT1B, Acces- 
sion NP_689452.1) is another CAM96 target gene, herein 
designated TARGET GENE. CPT1B BINDING SITE1 and 
CPT1B BINDING SITE2 are target binding sites found in 
untranslated regions of multiple transcripts of mRNA en- 
coded by CPT1B, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CPT1B BINDING SITE1 and CPT1B 
BINDING SITE2, designated SEQ ID:13794 and SEQ ID:8093 
respectively, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16214] Another function of GAM96 is therefore inhibition of Car- 
nitine palmitoyltransferase lb (muscle) (CPT1B, Accession 
NP_689452.1), a gene which is a rate- controlling enzyme 
of long- chain fatty acid b- oxidation pathway. Accord- 
ingly, utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CPT1B. 

[16215] The function of CPT1B and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to GAM47.1. Carnitine palmitoyltransferase lb (muscle) 
(CPT1B, Accession NP_004368.1) is another GAM96 target 
gene, herein designated TARGET GENE. CPT1B BINDING 
SITE1 and CPT1B BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by CPT1B, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CPT1B BINDING SITE1 and 
CPT1B BINDING SITE2, designated SEQ ID:13794 and SEQ 
ID: 13794 respectively, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16216] Another function of GAM96 is therefore inhibition of Car- 
nitine palmitoyltransferase lb (muscle) (CPT1B, Accession 
NP_004368.1), a gene which is a rate- controlling enzyme 
of long- chain fatty acid b- oxidation pathway. Accord- 
ingly, utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CPT1B. 

[16217] The function of CPT1B and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to GAM47.1. Carnitine palmitoyltransferase lb (muscle) 
(CPT1B, Accession NP_689451.1) is another GAM96 target 
gene, herein designated TARGET GENE. CPT1B BINDING 
SITE1 and CPT1B BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by CPT1B, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CPT1B BINDING SITE1 and 
CPT1B BINDING SITE2, designated SEQ ID:13794 and SEQ 
ID: 15756 respectively, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16218] Another function of GAM96 is therefore inhibition of Car- 
nitine palmitoyltransferase lb (muscle) (CPT1B, Accession 
NP_689451.1), a gene which is a rate- controlling enzyme 
of long- chain fatty acid b- oxidation pathway. Accord- 
ingly, utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CPT1B. 

[16219] The function of CPT1B and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to GAM47.1. Cytochrome p450, subfamily iia 
(phenobarbital-inducible), polypeptide 7 (CYP2A7, Acces- 
sion NP_000755.2) is another CAM96 target gene, herein 
designated TARGET GENE. CYP2A7 BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by CYP2A7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CYP2A7 BINDING SITE, designated SEQ ID: 15756, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16220] Another function of GAM96 is therefore inhibition of Cy- 
tochrome p450, subfamily iia (phenobarbital-inducible), 
polypeptide 7 (CYP2A7, Accession NP_000755.2) . Ac- 
cordingly, utilities of GAM96 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CYP2A7. 

[16221] Death-associated protein kinase 2 (DAPK2, Accession 

NP_055141.2) is another GAM96 target gene, herein des- 
ignated TARGET GENE. DAPK2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by DAPK2, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DAPK2 BINDING SITE, designated 
SEQ ID: 17977, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16222] Another function of GAM96 is therefore inhibition of 
Death-associated protein kinase 2 (DAPK2, Accession 
NP.055141.2) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DAPK2. 

[16223] Dihydrofolate reductase (DHFR, Accession NP_000782.1) 
is another GAM96 target gene, herein designated TARGET 
GENE. DHFR BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by DHFR, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DHFR BINDING SITE, designated SEQ ID:4871, 
to the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16224] Another function of GAM96 is therefore inhibition of Di- 
hydrofolate reductase (DHFR, Accession NP_000782.1), a 
gene which converts dihydrofolate into tetrahydrofolate. 



Accordingly, utilities of GAM96 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with DHFR. 

[16225] The function of DHFR and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM64.1.DIS3 (Accession NP.055768.2) is another 
GAM96 target gene, herein designated TARGET GENE. 
DIS3 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by DIS3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DIS3 BINDING SITE, designated SEQ ID:16298, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16226] Another function of GAM96 is therefore inhibition of DIS3 
(Accession NP.055768.2) . Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DIS3. 

[16227] DKFZP434B204 (Accession XP_300993.1) is another 

GAM96 target gene, herein designated TARGET GENE. DK- 
FZP434B204 BINDING SITE is a target binding site found in 



the 5 X untranslated region of mRNA encoded by DK- 
FZP434B204, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434B204 BINDING SITE, des- 
ignated SEQ ID:19187, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16228] Another function of GAM96 is therefore inhibition of DK- 
FZP434B204 (Accession XP_300993.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434B204. 

[16229] DKFZp434C1714 (Accession NP_690047.1) is another 

GAM96 target gene, herein designated TARGET GENE. DK- 
FZp434C1714 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by DK- 
FZp434C1714, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434C1714 BINDING SITE, 
designated SEQ ID:10751, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 



SEQID:394. 

[16230] Another function of GAM96 is therefore inhibition of DK- 
FZp434C1714 (Accession NP_690047.1) . Accordingly, 
utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434C1714. 

[16231] DKFZP434G1411 (Accession XP.166383.1) is another 

GAM96 target gene, herein designated TARGET GENE. DK- 
FZP434G1411 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by DK- 
FZP434G1411, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP434G1411 BINDING SITE, 
designated SEQ ID:7012, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16232] Another function of GAM96 is therefore inhibition of DK- 
FZP434G1411 (Accession XP_166383.1) . Accordingly, 
utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434G1411. 

[16233] DKFZP434H0820 (Accession NP_073744.1) is another 



GAM96 target gene, herein designated TARGET GENE. DK- 
FZP434H0820 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZP434H0820, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP434H0820 BINDING SITE, 
designated SEQ ID:16671, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16234] Another function of GAM96 is therefore inhibition of DK- 
FZP434H0820 (Accession NP.073744.1) . Accordingly, 
utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434H0820. 

[16235] DKFZP434J154 (Accession NP_056425.1) is another 

GAM96 target gene, herein designated TARGET GENE. DK- 
FZP434J154 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DKFZP434J154, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DKFZP434J154 



BINDING SITE, designated SEQ ID: 1790, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16236] Another function of GAM96 is therefore inhibition of DK- 
FZP434J154 (Accession NP.056425.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434J154. 

[16237] DKFZP564K2062 (Accession NP.056236.1) is another 

GAM96 target gene, herein designated TARGET GENE. DK- 
FZP564K2062 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by DK- 
FZP564K2062, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZP564K2062 BINDING SITE, 
designated SEQ ID:15475, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16238] Another function of GAM96 is therefore inhibition of DK- 
FZP564K2062 (Accession NP_056236.1) . Accordingly, 
utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with DKFZP564K2062. 
[16239] DKFZp586ll420 (Accession NP_689960.1) is another 

GAM96 target gene, herein designated TARGET GENE. DK- 
FZp586ll420 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp586ll420, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp586ll420 BINDING SITE, des- 
ignated SEQ ID:13013, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16240] Another function of GAM96 is therefore inhibition of DK- 
FZp586ll420 (Accession NP_689960.1) . Accordingly, 
utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp586ll420. 

[16241] DKFZP586I2223 (Accession NP_056253.2) is another 

GAM96 target gene, herein designated TARGET GENE. DK- 
FZP586I2223 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DKFZP586I2223, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZP586I2223 BINDING SITE, designated SEQ ID:13101, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16242] Another function of GAM96 is therefore inhibition of DK- 
FZP586I2223 (Accession NP_056253.2) . Accordingly, util- 
ities of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP586I2223. 

[16243] DKFZP586I2223 (Accession NP_542768.1) is another 

GAM96 target gene, herein designated TARGET GENE. DK- 
FZP586I2223 BINDING SITE is a target binding site found 
in the 3^ untranslated region of multiple transcripts of 
mRNA encoded by DKFZP586I2223, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZP586I2223 BINDING SITE, designated SEQ ID:13101, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16244] Another function of GAM96 is therefore inhibition of DK- 
FZP586I2223 (Accession NP_542768.1) . Accordingly, util- 



ities of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP586I2223. 

[16245] DKFZP586I2223 (Accession NP_542769.1) is another 

GAM96 target gene, herein designated TARGET GENE. DK- 
FZP586I2223 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by DKFZP586I2223, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZP586I2223 BINDING SITE, designated SEQ ID:13101, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16246] Another function of GAM96 is therefore inhibition of DK- 
FZP586I2223 (Accession NP_542769.1) . Accordingly, util- 
ities of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP586I2223. 

[16247] DKFZp761A132 (Accession NP_115672.1) is another 

GAM96 target gene, herein designated TARGET GENE. DK- 
FZp761A132 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 



FZp761A132, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp761A132 BINDING SITE, des- 
ignated SEQ ID:9980, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16248] Another function of GAM96 is therefore inhibition of DK- 
FZp761A132 (Accession NP_115672.1) . Accordingly, util- 
ities of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761A132. 

[16249] DKFZp761B107 (Accession NP_775734.1) is another 

GAM96 target gene, herein designated TARGET GENE. DK- 
FZp761B107 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by DK- 
FZp761B107, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp761B107 BINDING SITE, des- 
ignated SEQ ID:2288, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 



[16250] Another function of GAM96 is therefore inhibition of DK- 
FZp761B107 (Accession NP.775734.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761B107. 

[16251] DKFZp761l2123 (Accession XP.166582.2) is another 

GAM96 target gene, herein designated TARGET GENE. DK- 
FZp761l2123 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by DK- 
FZp761l2123, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp761l2123 BINDING SITE, des- 
ignated SEQ ID: 16727, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16252] Another function of GAM96 is therefore inhibition of DK- 
FZp761l2123 (Accession XP_166582.2) . Accordingly, util- 
ities of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761l2123. 

[16253] Down syndrome critical region gene 1 (DSCR1, Accession 
NP_004405.2) is another GAM96 target gene, herein des- 



ignated TARGET GENE. DSCR1 BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by DSCR1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DSCR1 BINDING SITE, designated 
SEQ ID:5007, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16254] Another function of GAM96 is therefore inhibition of 

Down syndrome critical region gene 1 (DSCR1, Accession 
NP_004405.2), a gene which inhibits calcineurin- depen- 
dent transcriptional responses. Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DSCR1. 

[16255] The function of DSCR1 has been established by previous 
studies. The study of patients with partial trisomy 21 has 
defined an area of approximately 3 Mb at chromosomal 
region 21q22 as the minimal candidate region for the 
Down syndrome phenotype (OMIM Ref. No. 190685). Us- 
ing a novel exon cloning strategy, Fuentes et al. (1995) 
identified several putative exons from region 21q22.1- 
q22.2. One exon was used to isolate fetal brain cDNAs 
corresponding to a gene that the authors designated 



DSCR1. The predicted 171- amino acid protein contains 2 
proline- rich regions, a putative DNA- binding domain, 
and an acidic region. Northern blot analysis revealed that 
the 2.2- kb DSCR1 transcript is expressed at the highest 
levels in fetal brain and adult heart and at lower levels in 
various other tissues. An additional 2- kb mRNA was de- 
tected in fetal and adult liver. Increased expression in the 
brains of young rats compared with adults suggested to 
Fuentes et al. (1995) that DSCR1 plays a role during cen- 
tral nervous system development. Fuentes et al. (1997) 
determined that DSCR1 spans nearly 45 kb and contains 7 
exons, 4 of which are alternative first exons. They found 
tissue- specific expression patterns for the alternative 
transcripts. Kingsbury and Cunningham (2000) referred to 
the proteins encoded by the MCIP genes as calcipressins. 
Functional analysis showed that when expressed in yeast, 
DSCR1 and ZAKI4 inhibited calcineurin function. The au- 
thors proposed that increased expression of DSCR1 in tri- 
somy- 21 individuals may contribute to the neurologic, 
cardiac, or immunologic defects of Down syndrome. 

[16256] 

[16257] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[16258] Fuentes, J. J.; Pritchard, M. A.; Estivill, X. : Genomic orga- 
nization, alternative splicing, and expression patterns of 
the DSCR1 (Down syndrome candidate region 1) gene. Ge- 
nomics 44: 358- 361, 1997. ; and 

[16259] Kingsbury, T. J.; Cunningham, K. W. : A conserved family 
of calcineurin regulators. Genes Dev. 14: 1595- 1604, 
2000. 

[16260] Further studies establishing the function and utilities of 
DSCR1 are found in John Hopkins OMIM database record 
ID 602917, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. DUSP18 
(Accession NP.689724.2) is another GAM96 target gene, 
herein designated TARGET GENE. DUSP18 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by DUSP18, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DUSP18 BINDING 
SITE, designated SEQ ID:14263, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16261] Another function of GAM96 is therefore inhibition of 



DUSP18 (Accession NP.689724.2) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DUSP18. 

[16262] Eukaryotic translation initiation factor 2, subunit 1 alpha, 
35kda (EIF2S1, Accession NP_004085.1) is another GAM96 
target gene, herein designated TARGET GENE. EIF2S1 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by EIF2S1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
EIF2S1 BINDING SITE, designated SEQ ID:15812, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16263] Another function of GAM96 is therefore inhibition of Eu- 
karyotic translation initiation factor 2, subunit 1 alpha, 
35kda (EIF2S1, Accession NP_004085.1) . Accordingly, 
utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EIF2S1. 

[16264] Ectonucleoside triphosphate diphosphohydrolase 3 

(ENTPD3, Accession NP_001239.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. ENTPD3 BIND- 



ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ENTPD3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ENTPD3 
BINDING SITE, designated SEQ ID:1288, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16265] Another function of GAM96 is therefore inhibition of Ec- 
tonucleoside triphosphate diphosphohydrolase 3 
(ENTPD3, Accession NP_001239.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ENTPD3. 

[16266] EPAC (Accession NP.006096.2) is another GAM96 target 
gene, herein designated TARGET GENE. EPAC BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by EPAC, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of EPAC BINDING 
SITE, designated SEQ ID:3791, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 
nated SEQID:394. 



[16267] Another function of GAM96 is therefore inhibition of EPAC 
(Accession NP_006096.2), a gene which activates the ras 
family member Rapl by promoting GTP binding. Accord- 
ingly, utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EPAC. 

[16268] The function of EPAC has been established by previous 

studies. cAMP is a second messenger that induces a wide 
range of responses in different cell types, including acti- 
vation of the RAS- related GTPase RAP1A (OMIM Ref. No. 
179520). By searching databases for proteins with cAMP- 
binding sites and homology to guanine nucleotide ex- 
change factors (GEFs) for RAS (OMIM Ref. No. 190020) and 
RAP1, followed by RT- PCR, de Rooij et al. (1998) isolated 
a cDNA encoding EPAC. Sequence analysis predicted that 
the 881- amino acid EPAC protein has a cAMP- binding 
site; a GEF homology domain; a RAS exchange motif, 
which may be important in GEF structure stabilization; and 
a DEP (dishevelled, egllO, pleckstrin) domain, which may 
be involved in membrane attachment. Northern blot anal- 
ysis revealed ubiquitous expression of EPAC, with highest 
levels in kidney and heart. Binding analysis confirmed a 
direct interaction between EPAC and cAMP. Functional 



analysis showed that EPAC is a GEF for RAP1A that is di- 
rectly regulated by cAMP. Using differential display for 
brain- enriched genes related to signaling in striatum, and 
by screening for second messenger motifs, Kawasaki et al. 
(1998) obtained cDNAs encoding EPAC, which they called 
cAMP- GEFI, and cAMP- GEFII (OMIM Ref. No. 606058). 
Expression of cAMP- GEFI and cAMP- GEFII activated 
RAP1A after forskolin and 3- isobutyl- 1- methylxanthine 
stimulation, independent of the protein kinase A (see 
OMIM Ref. No. 176911) pathway. cAMP- GEFI and cAMP- 
GEFII expression did not activate or only slightly activated 
other RAS superfamily members after stimulation. Muta- 
tional analysis determined that the cAMP- binding site of 
cAMP- GEFI is necessary for activation of RAP1A. Northern 
blot analysis detected wide expression of a predominant 
4.0- kb cAMP- GEFI transcript in various tissues and brain 
regions. In situ hybridization analysis demonstrated 
broad, low- level expression of cAMP- GEFI in adult rat 
brain and selective expression in neonatal brain, including 
septum and thalamus. 

[16269] 

[16270] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[16271] de RooijJ.; Zwartkruis, F.J.T.; Verheijen, M. H. C; Cool, 
R. H.; Nijman, S. M. B.; Wittinghofer, A.; Bos, J. L. : Epac is 
a Rapl guanine- nucleotide- exchange factor directly ac- 
tivated by cyclic AMP. Nature 396: 474- 477, 1998. ; and 

[16272] Kawasaki, H.; Springett, G. M.; Mochizuki, N.; Toki, S.; 

Nakaya, M.; Matsuda, M.; Housman, D. E.; Graybiel, A. M. : 
A family of cAMP- binding proteins that directly activate 
Rapl. Scienc. 

[16273] Further studies establishing the function and utilities of 
EPAC are found in John Hopkins OMIM database record ID 
606057, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Ephbl (EPHB1, Ac- 
cession NP_004432.1) is another GAM96 target gene, 
herein designated TARGET GENE. EPHB1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by EPHB1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EPHB1 BINDING SITE, 
designated SEQ ID:9482, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 



[16274] Another function of GAM96 is therefore inhibition of 

Ephbl (EPHBl, Accession NP.004432.1), a gene which re- 
ceptor for members of the ephrin- b family, binds to 
ephrin- bl, - b2 and - b3. Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EPHBl. 

[16275] The function of EPHBl has been established by previous 

studies. See 179610 for background on Eph receptors and 
their ligands, the ephrins.Tang et al. (1995) cloned and 
characterized a member of the EPH- related receptor pro- 
tein tyrosine kinases and designated it NET (neuronally 
expressed EPH- related tyrosine kinase). The cDNA was 
isolated from a fetal brain expression library using a 
monoclonal antibody. The 3.9- kb RNA encodes a pre- 
dicted protein of 984 amino acids with 2 hydrophobic re- 
gions corresponding to possible signal peptide and trans- 
membrane domains. The NET protein shares 99% amino 
acid identity with Elk, the rat homolog. Northern blots 
showed maximal NET expression in the nervous system 
and in some tumor cell lines derived from neuroectoderm. 
Using immunohistochemical analysis of the developing 
mouse hindbrain, Cowan et al. (2000) detected Ephbl ex- 
pression in the floor plate and in hindbrain regions where 



facial and inner ear efferent neurons are located. Contrac- 
tor et al. (2002) reported that mossy fiber long- term po- 
tentiation was reduced by perfusion of postsynaptic neu- 
rons with peptides and antibodies that interfere with 
binding of EphB receptor tyrosine kinases to the PDZ pro- 
tein GRIP (GRIP1; 604597). Mossy fiber long- term poten- 
tiation was also reduced by extracellular application of 
soluble forms of beta- ephrins, which are normally mem- 
brane- anchored presynaptic ligands for the EphB recep- 
tors. The application of soluble ligands for presynaptic 
ephrins increased basal excitatory transmission and oc- 
cluded both tetanus and forskolin- induced synaptic po- 
tentiation. Contractor et al. (2002) concluded that the PDZ 
interactions in postsynaptic neuron and transsynaptic in- 
teractions between postsynaptic EphB receptors and 
presynaptic beta- ephrins are necessary for the induction 
of mossy fiber long- term potentiation. Tang et al. (1995) 
mapped the EPHB1 gene to 3q21- q23 by fluorescence in 
situ hybridization. 

[16276] 

[16277] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[16278] Tangj x. X.; Biegel, J. A.; Nycum, L M.; Yoshioka, A.; 

Brodeur, G. M.; Pleasure, D. E.; Ikegaki, N. : cDNA cloning, 
molecular characterization, and chromosomal localization 
of NET (EPHT2), a human EPH- related receptor protein- 
tyrosine kinase gene preferentially expressed in brain. 
:Genomics 29: 426- 437, 1995. ; and 

[16279] Contractor, A.; Rogers, C; Maron, C; Henkemeyer, M.; 

Swanson, G. T.; Heinemann, S. F. : Trans- synaptic Eph re- 
ceptor- ephrin signaling in hippocampal mossy fiber LTP. 
Science 296: 1864- 1. 

[16280] Further studies establishing the function and utilities of 
EPHB1 are found in John Hopkins OMIM database record 
ID 600600, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Era g- 
protein-like 1 (e. coli) (ERAL1, Accession NP_005693.1) is 
another GAM96 target gene, herein designated TARGET 
GENE. ERAL1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by ERAL1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ERAL1 BINDING SITE, designated SEQ 
ID: 1845 1, to the nucleotide sequence of GAM96 RNA, 



herein designated GAM RNA, also designated SEQ ID:394. 

[16281] Another function of GAM96 is therefore inhibition of Era 
g-protein-like 1 (e. coli) (ERAL1, Accession NP_005693.1) 
. Accordingly, utilities of GAM96 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ERAL1. 

[16282] Coagulation factor xiii, al polypeptide (F13A1, Accession 
NP_000120.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. F13A1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by F13A1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of F13A1 BINDING SITE, designated 
SEQ ID:5986, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16283] Another function of GAM96 is therefore inhibition of Co- 
agulation factor xiii, al polypeptide (F13A1, Accession 
NP_000120.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with F13A1. 

[16284] Coagulation factor ix (plasma thromboplastic component, 
Christmas disease, hemophilia b) (F9, Accession 



NP_000124.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. F9 BINDING SITE is a target binding 
site found in the 3 X untranslated region of mRNA encoded 
by F9, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of F9 BINDING SITE, designated SEQ 
ID:946, to the nucleotide sequence of GAM96 RNA, herein 
designated GAM RNA, also designated SEQ ID:394. 

[16285] Another function of GAM96 is therefore inhibition of Co- 
agulation factor ix (plasma thromboplastic component, 
Christmas disease, hemophilia b) (F9, Accession 
NP.000124.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with F9. 

[16286] F _box only protein 22 (FBX022, Accession NP.671717.1) 
is another GAM96 target gene, herein designated TARGET 
GENE. FBX022 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by FBX022, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FBX022 BINDING 



SITE, designated SEQ ID:9917, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 
nated SEQID:394. 

[16287] Another function of GAM96 is therefore inhibition of F- 
box only protein 22 (FBX022, Accession NP.671717.1) . 
Accordingly, utilities of GAM96 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with FBX022. 

[16288] Fetu i n b (FETUB, Accession NP_055190.1) is another 

GAM96 target gene, herein designated TARGET GENE. FE- 
TUB BINDING SITE is a target binding site found in the 3 " 
untranslated region of mRNA encoded by FETUB, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FETUB BINDING SITE, designated SEQ ID:5702, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16289] Another function of GAM96 is therefore inhibition of Fe- 
tuin b (FETUB, Accession NP_055190.1), a gene which 
Member of the cystatin family of cysteine protease in- 
hibitors. Accordingly, utilities of GAM96 include diagno- 
sis, prevention and treatment of diseases and clinical con- 



ditions associated with FETUB. 
[16290] The function of FETUB has been established by previous 

studies. The fetuin family, which is part of the cystatin su- 
perfamily, encompasses a series of tightly related proteins 
that are synthesized mostly in the liver. Fetuins have been 
implicated in several diverse functions, including osteoge- 
nesis and bone resorption, regulation of the insulin and 
hepatocyte growth factor receptors (147670 and 164860, 
respectively), and response to systemic inflammation. In 
an effort to identify hepatic genes preferentially expressed 
during acute inflammation, Olivier et al. (1999) identified 
a partial cDNA encoding rat fetuin B (Fetub). Northern blot 
analysis detected liver- specific expression of rat Fetub. 
By searching an EST database using the full- length rat 
sequence as the probe, Olivier et al. (2000) identified cD- 
NAs encoding human and mouse FETUB. The 382- amino 
acid human FETUB protein shares sequence and structural 
similarity with fetuin A (FETUA; 138680). The human, 
mouse, and rat FETUB proteins share 61% amino acid 
identity. Northern blot analysis detected a developmen- 
tally regulated expression pattern for Fetub in mouse and 
rat liver that differed between species. In response to in- 
flammatory stimulus, hepatic levels of rat Fetua and Fetub 



were downregulated. Using ESTs, Olivier et al. (2000) 
mapped the FETUB gene to 3q27, where the FETUA gene is 
localized. 

[16291] 

[16292] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16293] Olivier, E.; Soury, E.; RislerJ. L; Smith, F.; Schneider, K.; 
Lochner, K.; Jouzeau, J. Y.; Fey, G. H.; Salier, J. P. : A novel 
set of hepatic mRNAs preferentially expressed during an 
acute inflammation in rat represents mostly intracellular 
proteins. Genomics 57: 352- 364, 1999. ; and 

[16294] Olivier, E.; Soury, E.; Ruminy, P.; Husson, A.; Parmentier, 
F.; Daveau, M.; Salier, J.- P. : Fetuin- B, a second member 
of the fetuin family in mammals. Biochem. J. 350: 589- 
597, 2000. 

[16295] Further studies establishing the function and utilities of 
FETUB are found in John Hopkins OMIM database record 
ID 605954, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.FLJ10211 
(Accession XP_290820.1) is another GAM96 target gene, 
herein designated TARGET GENE. FLJ10211 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 



gion of mRNA encoded by FLJ10211, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ10211 
BINDING SITE, designated SEQ ID: 10874, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16296] Another function of GAM96 is therefore inhibition of 

FLJ10211 (Accession XP_290820.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10211. 

[16297] FLJ10260 (Accession NP.060512.2) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ10260 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by FLJ10260, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10260 BINDING SITE, designated SEQ ID:3452, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16298] Another function of GAM96 is therefore inhibition of 

FLJ10260 (Accession NP_060512.2) . Accordingly, utilities 



of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10260. 

[16299] FLJ 10751 (Accession NP_060709.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ10751 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ10751, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10751 BINDING SITE, designated 
SEQ ID: 18465, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16300] Another function of GAM96 is therefore inhibition of 

FLJ10751 (Accession NP_060709.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10751. 

[16301] FLJ10751 (Accession NP_060675.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ10751 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ10751, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of FLJ10751 BINDING SITE, designated 
SEQ ID: 18465, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16302] Another function of GAM96 is therefore inhibition of 

FLJ10751 (Accession NP_060675.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10751. 

[16303] FLJ11011 (Accession NP_060769.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ11011 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11011, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11011 BINDING SITE, designated SEQ ID:16891, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16304] Another function of GAM96 is therefore inhibition of 

FLJ11011 (Accession NP.060769.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11011. 

[16305] FLJ11117 (Accession NP_060799.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ11117 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11117, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11117 BINDING SITE, designated SEQ ID:582, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16306] Another function of GAM96 is therefore inhibition of 

FLJ11117 (Accession NP.060799.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11117. 

[16307] FLJ11320 (Accession NP.060859.2) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ11320 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ11320, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11320 BINDING SITE, designated SEQ ID:18433, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16308] Another function of GAM96 is therefore inhibition of 



FLJ11320 (Accession NP_060859.2) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11320. 

[16309] FLJ12287 (Accession NP.071762.2) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ12287 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ12287, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12287 BINDING SITE, designated SEQ ID:15505, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16310] Another function of GAM96 is therefore inhibition of 

FLJ12287 (Accession NP_071762.2) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12287. 

[16311] FLJ12592 (Accession NP.115545.2) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ12592 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ12592, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ12592 BINDING SITE, designated SEQ ID:6618, to the 
nucleotide sequence of CAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16312] Another function of GAM96 is therefore inhibition of 

FLJ12592 (Accession NP.115545.2) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12592. 

[16313] FLJ12806 (Accession NP.073742.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ12806 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 12806, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12806 BINDING SITE, designated SEQ ID:1666, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16314] Another function of GAM96 is therefore inhibition of 

FLJ12806 (Accession NP_073742.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12806. 

[16315] FLJ14800 (Accession NP_116229.1) is another GAM96 tar- 



get gene, herein designated TARGET GENE. FLJ 14800 
BINDING SITE1 and FLJ 14800 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ14800, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ14800 BINDING SITE1 and 
FLJ14800 BINDING SITE2, designated SEQ ID:9483 and 
SEQ ID: 5726 respectively, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16316] Another function of GAM96 is therefore inhibition of 

FLJ14800 (Accession NP.116229.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14800. 

[16317] FLJ20320 (Accession NP_060235.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ20320 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ20320, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20320 BINDING SITE, designated SEQ ID:18080, to the 



nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16318] Another function of GAM96 is therefore inhibition of 

FLJ20320 (Accession NP_060235.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20320. 

[16319] FLJ20337 (Accession NP_060242.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ20337 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20337, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20337 BINDING SITE, designated SEQ ID:5583, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16320] Another function of GAM96 is therefore inhibition of 

FLJ20337 (Accession NP_060242.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20337. 

[16321] FLJ20509 (Accession NP_060321.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ20509 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by FLJ20509, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20509 BINDING SITE, designated SEQ ID:3424, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16322] Another function of GAM96 is therefore inhibition of 

FLJ20509 (Accession NP_060321.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20509. 

[16323] FLJ21603 (Accession NP.079038.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ21603 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ21603, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21603 BINDING SITE, designated SEQ ID:6263, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16324] Another function of GAM96 is therefore inhibition of 

FLJ21603 (Accession NP_079038.1) . Accordingly, utilities 



of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21603. 



[16325] FLJ22353 (Accession NP_078863.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ22353 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22353, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22353 BINDING SITE, designated SEQ ID:6381, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16326] Another function of GAM96 is therefore inhibition of 

FLJ22353 (Accession NP.078863.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22353. 

[16327] FLJ22386 (Accession NP_078865.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ22386 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22386, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22386 BINDING SITE, designated SEQ ID:8060, to the 
nucleotide sequence of GAM96 RNA, herein designated 



GAM RNA, also designated SEQ ID:394. 

[16328] Another function of GAM96 is therefore inhibition of 

FLJ22386 (Accession NP_078865.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22386. 

[16329] FLJ22578 (Accession NP_079140.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ22578 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ22578, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22578 BINDING SITE, designated SEQ ID:15354, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16330] Another function of GAM96 is therefore inhibition of 

FLJ22578 (Accession NP_079140.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22578. 

[16331] FLJ23168 (Accession NP.079331.2) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ23168 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23168, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23168 BINDING SITE, designated SEQ ID:9803, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16332] Another function of GAM96 is therefore inhibition of 

FLJ23168 (Accession NP.079331.2) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23168. 

[16333] FLJ30092 (Accession NP_659420.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ30092 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ30092, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30092 BINDING SITE, designated SEQ ID:7410, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16334] Another function of GAM96 is therefore inhibition of 

FLJ30092 (Accession NP_659420.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with FLJ30092. 

[16335] FLJ30317 (Accession NP_742 148.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ30317 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ30317, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30317 BINDING SITE, designated SEQ ID:19948, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16336] Another function of GAM96 is therefore inhibition of 

FLJ30317 (Accession NP_742148.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30317. 

[16337] FLJ30791 (Accession NP_653295.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ30791 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ30791, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30791 BINDING SITE, designated SEQ ID:4121, to the 



nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16338] Another function of GAM96 is therefore inhibition of 

FLJ30791 (Accession NP.653295.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ30791. 

[16339] FLJ31340 (Accession NP_689961.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ31340 
BINDING SITE is a target binding site found in the 3" un- 
translated region of mRNA encoded by FLJ31340, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31340 BINDING SITE, designated SEQ ID:2540, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16340] Another function of GAM96 is therefore inhibition of 

FLJ31340 (Accession NP_689961.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31340. 

[16341] FLJ31737 (Accession NP.659421.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ31737 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ31737, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31737 BINDING SITE, designated SEQ ID:8026, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16342] Another function of GAM96 is therefore inhibition of 

FLJ31737 (Accession NP_659421.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31737. 

[16343] FLJ32830 (Accession NP.689994.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ32830 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by FLJ32830, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32830 BINDING SITE, designated SEQ ID: 16084, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16344] Another function of GAM96 is therefore inhibition of 

FLJ32830 (Accession NP_689994.1) . Accordingly, utilities 



of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32830. 

[16345] FLJ35866 (Accession XP_300990.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ35866 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ35866, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ35866 BINDING SITE, designated 
SEQ ID: 1168, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16346] Another function of GAM96 is therefore inhibition of 

FLJ35866 (Accession XP_300990.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ35866. 

[16347] FLJ38377 (Accession NP_689911.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ38377 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ38377, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ38377 BINDING SITE, designated SEQ ID:13942, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16348] Another function of GAM96 is therefore inhibition of 

FLJ38377 (Accession NP_689911.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38377. 

[16349] FLJ38426 (Accession NP.775882.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ38426 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ38426, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ38426 BINDING SITE, designated SEQ ID: 13647, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16350] Another function of GAM96 is therefore inhibition of 

FLJ38426 (Accession NP.775882.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38426. 

[16351] FLJ38608 (Accession NP.694947.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ38608 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ38608, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ38608 BINDING SITE, designated SEQ ID:12240, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16352] Another function of GAM96 is therefore inhibition of 

FLJ38608 (Accession NP_694947.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ38608. 

[16353] FLJ39058 (Accession NP.775851.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. FLJ39058 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ39058, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ39058 BINDING SITE, designated SEQ ID:7832, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16354] Another function of GAM96 is therefore inhibition of 



FLJ39058 (Accession NP_775851.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ39058. 

[16355] Fragile x mental retardation 2 (FMR2, Accession 

NP_002016.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. FMR2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by FMR2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FMR2 BINDING SITE, designated 
SEQ ID: 12667, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16356] Another function of GAM96 is therefore inhibition of Frag- 
ile x mental retardation 2 (FMR2, Accession NP_002016.1) 
. Accordingly, utilities of GAM96 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with FMR2. 

[16357] Grb2-associated binding protein 3 (GAB3, Accession 

NP_542179.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. GAB3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GAB3, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GAB3 BINDING SITE, designated 
SEQ ID: 19604, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16358] Another function of GAM96 is therefore inhibition of 
Grb2-associated binding protein 3 (GAB3, Accession 
NP.542179.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GAB3. 

[16359] udp-n-acetyl-alpha-d-galactosamine:polypeptide n- 
acetylgalactosaminyltransferase 2 (galnac-t2) (GALNT2, 
Accession NP_004472.1) is another GAM96 target gene, 
herein designated TARGET GENE. GALNT2 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by GALNT2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GALNT2 BIND- 
ING SITE, designated SEQ ID:3290, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16360] Another function of GAM96 is therefore inhibition of Udp- 



n-acetyl-alpha-d-galactosamine:polypeptide n- 
acetylgalactosaminyltransferase 2 (galnac-t2) (GALNT2, 
Accession NP_004472.1), a gene which catalyzes the ini- 
tial reaction in o- linked oligosaccharide biosynthesis. Ac- 
cordingly, utilities of GAM96 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with GALNT2. 
[16361] The function of GALNT2 has been established by previous 
studies. UDP- N- acetyl- alpha- D- galac- 
tosamine:polypeptide N- acetylgalactosaminyltransferase 
(Gal N Ac- T; EC 2.4.1.41) transfers an N- acetyl galac- 
tosamine (OMIM Ref. No. GalNAc) to the hydroxyl group of 
a serine or threonine residue in the first step of 0- linked 
oligosaccharide biosynthesis. White et al. (1995) purified 
GALNT2, termed GalNAc- 12 by them, from human pla- 
centa, using a defined synthetic acceptor peptide as an 
affinity ligand. They also identified a cDNA for GALNT2 
using polymerase chain reaction with primers derived 
from the protein sequence of the purified GALNT2. The 
GALNT2 cDNA encodes a predicted 571- amino acid pro- 
tein of approximately 64 kD (White et al., 1995). Bennett 
et al. (1998) found that the GALNT1 (OMIM Ref. No. 
602273), GALNT2, and GALNT3 (OMIM Ref. No. 601756) 



genes contain 11, 16, and 10 exons, respectively. Several 
intron/exon boundaries are conserved within the 3 genes. 
By FISH, Bennett et al. (1998) mapped the GALNT2 gene to 
chromosome lq41- q42. 

[16362] 

[16363] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16364] Bennett, E. P.; Weghuis, D. O.; Merkx, C; Geurts van 

Kessel, A.; Eiberg, H.; Clausen, H. : Genomic organization 
and chromosomal localization of three members of the 
UDP- N- acetylgalactosamine:polypeptide N- acetylgalac- 
tosaminyltransferase family. Glycobiology 8: 547- 555, 
1998. ; and 

[16365] white, T.; Bennett, E. P.; Takio, K.; Sorensen, T.; Bonding, 
N.; Clausen, H. : Purification and cDNA cloning of a human 
UDP- N- acetyl- alpha- D- galactosamine:polypeptide N- 
acetylgalactosam. 

[16366] Further studies establishing the function and utilities of 
GALNT2 are found in John Hopkins OMIM database record 
ID 602274, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Glycoprotein a 
repetitions predominant (GARP, Accession NP_005503.1) 



is another GAM96 target gene, herein designated TARGET 
GENE. GARP BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by GARP, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GARP BINDING SITE, designated SEQ ID:7696, 
to the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16367] Another function of GAM96 is therefore inhibition of Gly- 
coprotein a repetitions predominant (GARP, Accession 
NP.005503.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GARP. 

[16368] colgi apparatus protein 1 (GLG1, Accession NP.036333.1) 
is another GAM96 target gene, herein designated TARGET 
GENE. GLG1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by GLG1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GLG1 BINDING SITE, designated SEQ ID: 19296, 
to the nucleotide sequence of GAM96 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:394. 

[16369] Another function of GAM96 is therefore inhibition of Golgi 
apparatus protein 1 (GLG1, Accession NP_036333.1) . Ac- 
cordingly, utilities of GAM96 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with GLG1. 

[16370] Guanine nucleotide binding protein (g protein), beta 5 

(GNB5, Accession NP_006569.1) is another GAM96 target 
gene, herein designated TARGET GENE. GNB5 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by GNB5, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GNB5 BINDING SITE, designated SEQID:19704, 
to the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16371] Another function of GAM96 is therefore inhibition of Gua- 
nine nucleotide binding protein (g protein), beta 5 (GNB5, 
Accession NP_006569.1), a gene which functions as a 
modulator or transducer in various transmembrane sig- 
naling systems. Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with GNB5. 

[16372] The function of GNB5 has been established by previous 

studies. Using a degenerate PCR approach to screen a hu- 
man brain cDNA library, Jones et al. (1998) cloned the 
beta- 5 subunit, symbolized GNB5, of G protein. In con- 
trast to beta subunits 1 through 4, which are at least 83% 
homologous, GNB5 is only 50% homologous to the other 
beta subunits. On the other hand, the predicted 353- 
amino acid protein sequence is 99.4% homologous to the 
mouse beta- 5 protein, with only 2 conservative amino 
acid differences. Northern blot analysis revealed that 
mouse Gnb5 is expressed predominantly in brain (Watson 
et al., 1994), whereas human GNB5 is expressed at high 
levels not only in brain but also in pancreas, kidney, and 
heart Qones et al., 1998), as a major 3.0- and minor 2.0- 
and 9.0- kb transcripts. Within the brain, Qones et al., 
1998) detected highest expression in cerebellum, cerebral 
cortex, occipital pole, frontal lobe, temporal lobe, and 
caudate putamen, and lowest expression in corpus callo- 
sum and spinal cord. 

[16373] Animal model experiments lend further support to the 

function of GNB5. The 'flailer' (fir) mouse exhibits a phe- 
notype consisting of frequent falling, convulsive limb 



movements (leg flailing), and ataxia persistent into adult- 
hood. Jones et al. (2000) determined that the flailer 
mouse expresses a novel gene combining the promoter 
and first 2 exons of Gnb5 with the C- terminal exons of 
the closely linked myosin- 5A (MyoVA) gene (Myo5a; 
160777). Biochemical and genetic studies indicated that 
the flailer protein, which is expressed predominantly in 
brain, competes with wildtype MyoVA in vivo, preventing 
the localization of smooth endoplasmic reticulum vesicles 
in the dendritic spines of cerebellar Purkinje cells. The 
flailer protein thus has a dominant- negative mechanism 
of action with a recessive mode of inheritance due to the 
dependence of competitive binding on the ratio between 
mutant and wildtype proteins. The chromosomal arrange- 
ment of Myo5a upstream of Cnb5 is consistent with non- 
homologous recombination as the mutational mechanism. 

[16374] | t j S appreciated that the abovementioned animal model 
for GNB5 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[16375] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[16376] Jones, J. M.; Huang, J.- D.; Mermall, V.; Hamilton, B. A.; 
Mooseker, M. S.; Escayg, A.; Copeland, N. C; Jenkins, N. 
A.; Meisler, M. H. : The mouse neurological mutant flailer 
expresses a novel hybrid gene derived by exon shuffling 
between Gnb5 and Myo5a. Hum. Molec. Genet. 9: 821- 
828, 2000. ; and 

[16377] Watson, A. J.; Katz, A.; Simon, M. I. : A fifth member of the 
mammalian G- protein beta subunit family: expression in 
brain and activation of the beta- 2 isotype of phospholi- 
pase C. J. 

[16378] Further studies establishing the function and utilities of 
GNB5 are found in John Hopkins OMIM database record ID 
604447, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Guanine nucleotide 
binding protein (g protein), beta 5 (GNB5, Accession 
NP.057278.2) is another GAM96 target gene, herein des- 
ignated TARGET GENE. GNB5 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by GNB5, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GNB5 
BINDING SITE, designated SEQ ID: 19704, to the nucleotide 



sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16379] Another function of GAM96 is therefore inhibition of Gua- 
nine nucleotide binding protein (g protein), beta 5 (GNB5, 
Accession NP.057278.2), a gene which functions as a 
modulator or transducer in various transmembrane sig- 
naling systems. Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GNB5. 

[16380] The function of GNB5 has been established by previous 

studies. Using a degenerate PCR approach to screen a hu- 
man brain cDNA library, Jones et al. (1998) cloned the 
beta- 5 subunit, symbolized GNB5, of G protein. In con- 
trast to beta subunits 1 through 4, which are at least 83% 
homologous, GNB5 is only 50% homologous to the other 
beta subunits. On the other hand, the predicted 353- 
amino acid protein sequence is 99.4% homologous to the 
mouse beta- 5 protein, with only 2 conservative amino 
acid differences. Northern blot analysis revealed that 
mouse Gnb5 is expressed predominantly in brain (Watson 
et al., 1994), whereas human GNB5 is expressed at high 
levels not only in brain but also in pancreas, kidney, and 
heart Qones et al., 1998), as a major 3.0- and minor 2.0- 



and 9.0- kb transcripts. Within the brain, Qones et al., 
1998) detected highest expression in cerebellum, cerebral 
cortex, occipital pole, frontal lobe, temporal lobe, and 
caudate putamen, and lowest expression in corpus callo- 
sum and spinal cord. 
[16381] Animal model experiments lend further support to the 

function of GNB5. The 'flailer' (fir) mouse exhibits a phe- 
notype consisting of frequent falling, convulsive limb 
movements (leg flailing), and ataxia persistent into adult- 
hood. Jones et al. (2000) determined that the flailer 
mouse expresses a novel gene combining the promoter 
and first 2 exons of Gnb5 with the C- terminal exons of 
the closely linked myosin- 5A (MyoVA) gene (Myo5a; 
160777). Biochemical and genetic studies indicated that 
the flailer protein, which is expressed predominantly in 
brain, competes with wildtype MyoVA in vivo, preventing 
the localization of smooth endoplasmic reticulum vesicles 
in the dendritic spines of cerebellar Purkinje cells. The 
flailer protein thus has a dominant- negative mechanism 
of action with a recessive mode of inheritance due to the 
dependence of competitive binding on the ratio between 
mutant and wildtype proteins. The chromosomal arrange- 
ment of Myo5a upstream of Gnb5 is consistent with non- 



homologous recombination as the mutational mechanism. 

[16382] it j S appreciated that the abovementioned animal model 
for GNB5 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[16383] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16384] Jones, J. M.; Huang, J.- D.; Mermall, V.; Hamilton, B. A.; 
Mooseker, M. S.; Escayg, A.; Copeland, N. C; Jenkins, N. 
A.; Meisler, M. H. : The mouse neurological mutant flailer 
expresses a novel hybrid gene derived by exon shuffling 
between Gnb5 and Myo5a. Hum. Molec. Genet. 9: 821- 
828, 2000. ; and 

[16385] Watson, A. J.; Katz, A.; Simon, M. I. : A fifth member of the 
mammalian G- protein beta subunit family: expression in 
brain and activation of the beta- 2 isotype of phospholi- 
pase C. J. 

[16386] Further studies establishing the function and utilities of 

GNB5 are found in John Hopkins OMIM database record ID 
604447, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. GNPNAT1 (Accession 
XP_085119.1) is another GAM96 target gene, herein des- 



ignated TARGET GENE. GNPNAT1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GNPNAT1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of GNPNAT1 BINDING SITE, des- 
ignated SEQ ID:8591, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16387] Another function of GAM96 is therefore inhibition of 

GNPNAT1 (Accession XP_085119.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GNPNAT1. 

[16388] Golgi autoantigen, golgin subfamily a, 4 (GOLGA4, Acces- 
sion NP_002069.2) is another GAM96 target gene, herein 
designated TARGET GENE. GOLGA4 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by GOLGA4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GOLGA4 BIND- 
ING SITE, designated SEQ ID:12047, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 



designated SEQ ID:394. 

[16389] Another function of GAM96 is therefore inhibition of Golgi 
autoantigen, golgin subfamily a, 4 (GOLGA4, Accession 
NP_002069.2), a gene which may play a role in vesicular 
transport from the trans- golgi. and therefore may be as- 
sociated with Disease sjoegren's syndrome and in hepati- 
tis b. Accordingly, utilities of GAM96 include diagnosis, 
prevention and treatment of Disease sjoegren's syndrome 
and in hepatitis b., and of other diseases and clinical con- 
ditions associated with GOLGA4. 

[16390] The function of GOLGA4 has been established by previous 
studies. To characterize the Golgi complex, Kooy et al. 
(1992) used serum from a Sjogren syndrome (OMIM Ref. 
No. 270150) patient with a high titer of anti- Golgi au- 
toantibodies. The serum immunoprecipitated a 230- kD 
protein that was specifically localized to the cytosolic sur- 
face of what is probably the trans- face of the Golgi stack. 
The 230- kD Golgi protein appears to be a peripheral 
membrane component. The authors detected the 230- kD 
antigen in several cell types and species. By screening a 
HeLa cell cDNA expression library with the anti- Golgi au- 
toantibodies, Erlich et al. (1996) identified a p230 cDNA. 
The 7.7- kb p230 mRNA encodes a 2,230- amino acid 



protein with a predicted coiled- coil structure, stabilized 
by heptad repeats. The p230 protein also contains a 
granin motif (see OMIM Ref. No. 113705). By SDS- PAGE, 
p230 from HeLa cells migrates as a 230- kD protein. 
Daigo et al. (1999) found that the trans- Golgi gene con- 
tains at least 11 exons. Independently, Fritzler et al. 
(1995) cloned a partial GOLGA4 cDNA using serum from a 
Sjogren syndrome patient. Based on its predicted molecu- 
lar mass, they designated the GOLGA4 protein 'golgin- 
245.' 

[16391] 

[16392] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16393] Daigo, Y.; Isomura, M.; Nishiwaki, T.; Tamari, M.; 

Ishikawa, S.; Kai, M.; Murata, Y.; Takeuchi, K.; Yamane, Y.; 
Hayashi, R.; Minami, M.; Fujino, M. A.; Hojo, Y.; Uchiyama, 
I.; Takagi, T.; Nakamura, Y. : Characterization of a 1200- 
kb genomic segment of chromosome 3p22- p21.3. DNA 
Res. 6: 37- 44, 1999. ; and 

[16394] Fritzler, M.J.; Lung, C.- C.; HamelJ. C.; Griffith, K. J.; 

Chan, E. K. L. : Molecular characterization of golgin- 245, 
a novel Golgi complex protein containing a granin signa- 



ture. J. B. 

[16395] Further studies establishing the function and utilities of 

GOLGA4 are found in John Hopkins OMIM database record 
ID 602509, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Golgi re- 
assembly stacking protein 1, 65kda (GORASP1, Accession 
NP_114105.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. GORASP1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by GORASP1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of GORASP1 BINDING SITE, des- 
ignated SEQ ID:8526, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16396] Another function of GAM96 is therefore inhibition of Golgi 
reassembly stacking protein 1, 65kda (GORASP1, Acces- 
sion NP_114105.1), a gene which has some funtion with 
the Golgi apparatus. Accordingly, utilities of GAM96 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GORASP1. 

[16397] The function of GORASP1 and its association with various 



diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM75.1. Glycoprotein m6a (GPM6A, Accession 
NP_005268.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. GPM6A BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by GPM6A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPM6A BINDING SITE, designated 
SEQ ID: 14453, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 
[16398] Another function of GAM96 is therefore inhibition of Gly- 
coprotein m6a (GPM6A, Accession NP_005268.1), a gene 
which may play a role in neuronal development. Accord- 
ingly, utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GPM6A. 

[16399] The function of GPM6A has been established by previous 
studies. Yan et al. (1993) used monoclonal antibodies 
raised against antigens in mouse brain fractions to isolate 
2 related cDNAs from an expression library. The cDNAs, 
which they designated M6a and M6b (OMIM Ref. No. 



300051), are highly similar to the myelin proteolipid pro- 
tein (OMIM Ref. No. 300401) and are expressed during 
early development of the mouse central nervous system 
(CNS). Olinsky et al. (1996) found that the M6a gene 
(GPM6A) is expressed only in neurons. They obtained par- 
tial human genomic and cDNA clones for M6a and 
mapped the gene to 4q34 by fluorescence in situ hy- 
bridization. M6, a cell surface glycoprotein mainly ex- 
pressed on neurons in the murine CNS, plays significant 
roles in neural cell adhesion and some aspects of neurite 
growth (Lagenaur et al., 1992). Shimizu et al. (1996) iso- 
lated a human cDNA that is highly homologous to the 
murine gene, symbolized Gpm6, that encodes M6. The 
human gene, GPM6A, contains an open reading frame of 
834 nucleotides encoding a peptide of 278 amino acids. 
Northern blot analysis revealed specific expression in hu- 
man brain. By radiation hybrid mapping, Shimizu et al. 
(1996) assigned the GPM6A gene to 4q33- q34. 

[16400] 

[16401] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16402] shimizu, F.; Watanabe, T. K.; Fujiwara, T.; Takahashi, E.; 



Nakamura, Y.; Maekawa, H. : Isolation and mapping of the 
human glycoprotein M6 gene (GPM6A) to 4q33- to- q34. 
Cytogenet. Cell Genet. 74: 138- 139, 1996. ; and 

[16403] van, Y.; Lagenaur, C; Narayanan, V. : Molecular cloning of 
M6: identification of a PLP/DM20 gene family. Neuron 11: 
423- 431, 1993. 

[16404] Further studies establishing the function and utilities of 
GPM6A are found in John Hopkins OMIM database record 
ID 601275, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. G protein- 
coupled receptor 26 (GPR26, Accession NP.703143.1) is 
another GAM96 target gene, herein designated TARGET 
GENE. GPR26 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by GPR26, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GPR26 BINDING SITE, designated SEQ ID:8305, 
to the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16405] Another function of GAM96 is therefore inhibition of G 
protein-coupled receptor 26 (GPR26, Accession 
NP_703143.1) . Accordingly, utilities of GAM96 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR26. 

[16406] q protein-coupled receptor 63 (GPR63, Accession 

NP_110411.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. GPR63 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by GPR63, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR63 BINDING SITE, designated 
SEQ ID:9429, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16407] Another function of GAM96 is therefore inhibition of G 
protein-coupled receptor 63 (GPR63, Accession 
NP_110411.1), a gene which transduces extracellular sig- 
nals through heterotrimeric G proteins. Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GPR63. 

[16408] The function of GPR63 has been established by previous 
studies. Using degenerate primers designed from se- 
quence conserved between Xenopus and mouse PSP24 
homologs, Kawasawa et al. (2000) cloned GPR63, which 



they called PSP24B, by PCR followed by RACE using human 
brain mRNA as template. The deduced 419- amino acid 
protein shares 57% identity with Xenopus PSP24 and 92% 
identity with the mouse homolog. Lee et al. (2001) identi- 
fied GPR63 within a human genomic DNA library using 
GPR61 (OMIM Ref. No. 606916) as probe. Primers to the 
intronless sequence were synthesized, and GPR63 cDNA 
was amplified by PCR and cloned. Northern blot analysis 
revealed expression of a single 6.8- kb transcript in vari- 
ous brain regions, with stronger expression in caudate 
and thalamus, and fainter expression in hypothalamus 
and midbrain. Kawasawa et al. (2000) cloned mouse 
Gpr63, which they called mPSP24B, by screening a mouse 
genomic library with the cDNA fragment of Xenopus 
PSP24. The 6.0- kb mouse transcript was expressed al- 
most exclusively in brain. In situ hybridization of mouse 
brain sections revealed expression in neuronal cells such 
as olfactory mitral cells, cortical neurons, hippocampal 
pyramidal cells, and Purkinje cells in the cerebellum. 
Kawasawa et al. (2000) noted that Xenopus PSP24 was 
originally identified as a lysophosphatidic acid receptor 
(LPA). Functional analysis of mouse Gpr63 transfected into 
a rat hepatoma cell line suggested that the mouse protein 



does not function as an LPA receptor. 

[16409] 

[16410] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16411] Kawasawa, Y.; Kume, K.; Nakade, S.; Haga, H.; Izumi, T.; 
Shimizu, T. : Brain- specific expression of novel G- pro- 
tein- coupled receptors, with homologies to Xenopus 
PSP24 and human GPR45. Biochem. Biophys. Res. Com- 
mun. 276: 952- 956, 2000. ; and 

[16412] Lee, D. K.; George, S. R.; Cheng, R.; Nguyen, T.; Liu, Y.; 
Brown, M.; Lynch, K. R.; O'Dowd, B. F. : Identification of 
four novel human G protein- coupled receptors expressed 
in the brai. 

[16413] Further studies establishing the function and utilities of 
GPR63 are found in John Hopkins OMIM database record 
ID 606915, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. G protein- 
coupled receptor kinase 2-like (drosophila) (GPRK2L, Ac- 
cession NP_005298.1) is another GAM96 target gene, 
herein designated TARGET GENE. GPRK2L BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by GPRK2L, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GPRK2L BINDING 
SITE, designated SEQ ID:7782, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 
nated SEQID:394. 

[16414] Another function of GAM96 is therefore inhibition of G 
protein-coupled receptor kinase 2-like (drosophila) 
(GPRK2L, Accession NP_005298.1), a gene which plays a 
role in receptor desensitization. Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GPRK2L 

[16415] The function of GPRK2L has been established by previous 
studies. Premont et al. (1996) determined that there are 4 
isoforms of GPRK2L, or GRK4. The full- length protein 
contains 578 amino acids, while the splice variants enode 
proteins that contain 546, 532, and 500 amino acids due 
to the absence of exon 2, exon 15, and both exons 2 and 
15, respectively. Northern blot analysis of 16 human tis- 
sues detected high expression of a 2.5- kb GPRK2L tran- 
script only in testis. Sallese et al. (1997) showed that only 
the full- length GRK4 protein has kinase activity and that 
it interacts with and is inhibitable by calmodulin (CALM1; 



114180). 

[16416] 

[16417] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16418] Premont, R. T.; Macrae, A. D.; Stoffel, R. H.; Chung, N.; 
Pitcher, J. A.; Ambrose, C; Inglese, J.; MacDonald, M. E.; 
Lefkowitz, R.J. : Characterization of the G protein- cou- 
pled receptor kinase GRK4: identification of four splice 
variants. J. Biol. Chem. 271: 6403- 6410, 1996. ; and 

[16419] Sallese, M.; Mariggio, S.; Collodel, C; Moretti, E.; Piom- 
boni, P.; Baccetti, B.; De Blasi, A. : G protein- coupled re- 
ceptor kinase GRK4: molecular analysis of the four iso- 
forms and ult. 

[16420] Further studies establishing the function and utilities of 
GPRK2L are found in John Hopkins OMIM database record 
ID 137026, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. GRCC9 
(Accession NP_1 16030.1) is another GAM96 target gene, 
herein designated TARGET GENE. GRCC9 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by GRCC9, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GRCC9 BINDING 
SITE, designated SEQ ID:4675, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 
nated SEQID:394. 

[16421] Another function of GAM96 is therefore inhibition of 

GRCC9 (Accession NP_116030.1) . Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GRCC9. 

[16422] Hbsl-like (s. cerevisiae) (HBS1L, Accession NP_006611.1) 
is another GAM96 target gene, herein designated TARGET 
GENE. HBS1L BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by HBS1L, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of HBS1L BINDING SITE, designated SEQ 
ID: 17413, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16423] Another function of GAM96 is therefore inhibition of 

Hbsl-like (s. cerevisiae) (HBS1L, Accession NP_006611.1) 
. Accordingly, utilities of GAM96 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 



associated with HBS1L. 

I 1 6424] HIST2H2BE (Accession NP_003519.1) is another GAM96 
target gene, herein designated TARGET GENE. HIST2H2BE 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by HIST2H2BE, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HIST2H2BE BINDING SITE, designated SEQ ID:6859, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16425] Another function of GAM96 is therefore inhibition of 

HIST2H2BE (Accession NP_003519.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
HIST2H2BE. 

[16426] Histocompatibility (minor) 13 (HM13, Accession 

NP_848697.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. HM13 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by HM13, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of HM13 
BINDING SITE, designated SEQ ID:9742, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16427] Another function of GAM96 is therefore inhibition of His- 
tocompatibility (minor) 13 (HM13, Accession 
NP_848697.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HM13. 

[16428] HTCD37 (Accession NP_067045.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. HTCD37 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by HTCD37, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HTCD37 BINDING SITE, designated SEQ ID: 16787, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16429] Another function of GAM96 is therefore inhibition of 

HTCD37 (Accession NP_067045.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HTCD37. 



[16430] HUMAGCGB (Accession XP.291083.2) is another GAM96 
target gene, herein designated TARGET GENE. HUMAGCGB 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by HUMAGCGB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HUMAGCGB BINDING SITE, desig- 
nated SEQ ID: 10039, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16431] Another function of GAM96 is therefore inhibition of HU- 
MAGCGB (Accession XP_291083.2) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HU- 
MAGCGB. 

I 1 6432] HUMAGCGB (Accession NP.037418.2) is another GAM96 
target gene, herein designated TARGET GENE. HUMAGCGB 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by HUMAGCGB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of HUMAGCCB BINDING SITE, desig- 
nated SEQ ID: 10039, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16433] Another function of GAM96 is therefore inhibition of HU- 
MAGCGB (Accession NP.037418.2) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HU- 
MAGCGB. 

[16434] iduronate 2-sulfatase (hunter syndrome) (IDS, Accession 
NP_000193.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. IDS BINDING SITE is a target bind- 
ing site found in the 3 N untranslated region of multiple 
transcripts of mRNA encoded by IDS, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of IDS BINDING 
SITE, designated SEQ ID:2510, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 
nated SEQID:394. 

[16435] Another function of GAM96 is therefore inhibition of 

Iduronate 2-sulfatase (hunter syndrome) (IDS, Accession 
NP_000193.1) . Accordingly, utilities of GAM96 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IDS. 

[16436] interleukin enhancer binding factor 3, 90kda (ILF3, Acces- 
sion NP_036350.2) is another CAM96 target gene, herein 
designated TARGET GENE. ILF3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by ILF3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ILF3 
BINDING SITE, designated SEQ ID:12695, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16437] Another function of GAM96 is therefore inhibition of In- 
terleukin enhancer binding factor 3, 90kda (ILF3, Acces- 
sion NP_036350.2) . Accordingly, utilities of GAM96 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ILF3. 

[16438] Lysyl-trna synthetase (KARS, Accession NP_005539.1) is 
another GAM96 target gene, herein designated TARGET 
GENE. KARS BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by KARS, 
corresponding to a target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of KARS BINDING SITE, designated SEQ ID: 13 190, 
to the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16439] Another function of GAM96 is therefore inhibition of Ly- 
syl-trna synthetase (KARS, Accession NP_005539.1), a 
gene which functions in protein biosynthesis and there- 
fore may be associated with Autoimmune diseases. Ac- 
cordingly, utilities of GAM96 include diagnosis, prevention 
and treatment of Autoimmune diseases, and of other dis- 
eases and clinical conditions associated with KARS. 

[16440] The function of KARS has been established by previous 

studies. Protein synthesis is initiated by the attachment of 
amino acids to cognate tRNAs by aminoacyl- tRNA syn- 
thetases. At least 6 of 20 human aminoacyl- tRNA syn- 
thetases have been identified as targets of autoantibodies 
in the autoimmune disease polymyositis/dermatomyositis. 
One of these is lysyl- tRNA synthetase, symbolized KARS 
(Targoff et al. (1993)). Tolkunova et al. (2000) identified 2 
full- length sequences for KARS and determined that they 
represent cytoplasmic and mitochondrial isoforms. The 
625- amino acid mitochondrial enzyme and the 597- 



amino acid cytoplasmic enzyme are identical over the last 
576 amino acids, but the mitochondrial enzyme has a dif- 
ferent 49- amino acid N terminus containing a mitochon- 
drial targeting sequence. Transfection of both fluores- 
cence- tagged isoforms into an osteosarcoma cell line 
showed that the cytoplasmic isoform produced a diffuse, 
cellwide fluorescence, while the mitochondrial isoform re- 
sulted in a punctate pattern that colocalized with mito- 
chondrial markers. Ribonuclease protection analysis indi- 
cated that the mRNA encoding the cytoplasmic isoform 
makes up approximately 70%, and the mitochondrial iso- 
form approximately 30%, of mature KARS transcripts. 
Tolkunova et al. (2000) found that both full- length mito- 
chondrial and cytoplasmic KARS, purified after expression 
in E. coli, aminoacylated in vitro transcripts corresponding 
to both the cytoplasmic and mitochondrial tRNA- lys. 
Tolkunova et al. (2000) determined that the KARS gene 
contains 15 exons and spans about 20 kb. The cytoplas- 
mic and mitochondrial KARS isoforms result from alterna- 
tive splicing of the first 3 exons. Tolkunova et al. (2000) 
found that the initiation codons for KARS and RAP1 (OMIM 
Ref. No. 605061) are separated by 243 bp. This region 
lacks a conventional TATA sequence but contains several 



SP1 (OMIM Ref. No. 189906)- binding domains oriented in 
both directions 

[16441] 

[16442] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16443] Tolkunova, E.; Park, H.; Xia, J.; King, M. P.; Davidson, E. : 
The human lysyl- tRNA synthetase gene encodes both the 
cytoplasmic and mitochondrial enzymes by means of an 
unusual alternative splicing of the primary transcript. J. 
Biol. Chem. 275: 35063- 35069, 2000. ; and 

[16444] Maas, S.; Kim, Y.- C; Rich, A. : Genomic clustering of 

tRNA- specific adenosine deaminase ADAT1 and two tRNA 
synthetases. Mammalian Genome 12: 387- 393, 2001. 

[16445] Further studies establishing the function and utilities of 
KARS are found in John Hopkins OMIM database record ID 
601421, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. KBF2 (Accession 
NP_056958.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. KBF2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by KBF2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KBF2 BINDING SITE, designated 
SEQ ID:9785, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16446] Another function of GAM96 is therefore inhibition of KBF2 
(Accession NP_056958.1) . Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KBF2. 

[16447] Potassium voltage-gated channel, shaker-related subfam- 
ily, member 6 (KCNA6, Accession NP_002226.1) is an- 
other GAM96 target gene, herein designated TARGET 
GENE. KCNA6 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
KCNA6, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KCNA6 BINDING SITE, designated 
SEQ ID: 1371, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16448] Another function of GAM96 is therefore inhibition of 

Potassium voltage-gated channel, shaker-related subfam- 
ily, member 6 (KCNA6, Accession NP_002226.1), a gene 
which mediates the voltage- dependent potassium ion 



permeability of excitable membranes. Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KCNA6. 

[16449] The function of KCNA6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Kv channel interacting protein 2 (KCNIP2, Ac- 
cession NP_775284.1) is another GAM96 target gene, 
herein designated TARGET GENE. KCNIP2 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by KCNIP2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of KCNIP2 BINDING SITE, designated SEQ ID:12228, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16450] Another function of GAM96 is therefore inhibition of Kv 
channel interacting protein 2 (KCNIP2, Accession 
NP_775284.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KCNIP2. 



[16451] Kv channel interacting protein 2 (KCNIP2, Accession 

NP_775283.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. KCNIP2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by KCNIP2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of KC- 
NIP2 BINDING SITE, designated SEQ ID:12228, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16452] Another function of GAM96 is therefore inhibition of Kv 
channel interacting protein 2 (KCNIP2, Accession 
NP_775283.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KCNIP2. 

[16453] Kv channel interacting protein 2 (KCNIP2, Accession 

NP_775287.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. KCNIP2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by KCNIP2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 



the complementarity of the nucleotide sequences of KC- 
NIP2 BINDING SITE, designated SEQ ID:12228, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16454] Another function of GAM96 is therefore inhibition of Kv 
channel interacting protein 2 (KCNIP2, Accession 
NP.775287.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KCNIP2. 

[16455] Kv channel interacting protein 2 (KCNIP2, Accession 

NP_775285.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. KCNIP2 BINDING SITE is a target 
binding site found in the 3 N untranslated region of multi- 
ple transcripts of mRNA encoded by KCNIP2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of KC- 
NIP2 BINDING SITE, designated SEQ ID:12228, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16456] Another function of GAM96 is therefore inhibition of Kv 
channel interacting protein 2 (KCNIP2, Accession 
NP_775285.1) . Accordingly, utilities of GAM96 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KCNIP2. 

[16457] Kv channel interacting protein 2 (KCNIP2, Accession 

NP_775286.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. KCNIP2 BINDING SITE is a target 
binding site found in the 3' untranslated region of multi- 
ple transcripts of mRNA encoded by KCNIP2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of KC- 
NIP2 BINDING SITE, designated SEQ ID:12228, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16458] Another function of GAM96 is therefore inhibition of Kv 
channel interacting protein 2 (KCNIP2, Accession 
NP_775286.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KCNIP2. 

[16459] Kv channel interacting protein 2 (KCNIP2, Accession 

NP_055406.2) is another GAM96 target gene, herein des- 
ignated TARGET GENE. KCNIP2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by KCNIP2, correspond- 



ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of KC- 
NIP2 BINDING SITE, designated SEQ ID:12228, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16460] Another function of GAM96 is therefore inhibition of Kv 
channel interacting protein 2 (KCNIP2, Accession 
NP_055406.2) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KCNIP2. 

[16461] Kv channel interacting protein 2 (KCNIP2, Accession 

NP.775464.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. KCNIP2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by KCNIP2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of KC- 
NIP2 BINDING SITE, designated SEQ ID:12228, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16462] Another function of GAM96 is therefore inhibition of Kv 



channel interacting protein 2 (KCNIP2, Accession 
NP_775464.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KCNIP2. 

[16463] Potassium voltage-gated channel, kqt-like subfamily, 
member 2 (KCNQ2, Accession NP_004509.2) is another 
GAM96 target gene, herein designated TARGET GENE. 
KCNQ2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by KCNQ2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KCNQ2 BINDING SITE, designated 
SEQ ID: 13 173, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16464] Another function of GAM96 is therefore inhibition of 
Potassium voltage-gated channel, kqt-like subfamily, 
member 2 (KCNQ2, Accession NP_004509.2), a gene 
which is probably important in the regulation of neuronal 
excitability, and therefore is associated with Epilepsy, be- 
nign neonatal, 1. Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of Epilepsy, benign 
neonatal, 1, and of other diseases and clinical conditions 



associated with KCNQ2. 

[16465] The function of KCNQ2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.KIAA0056 (Accession XP_166201.1) is an- 
other GAM96 target gene, herein designated TARGET 
GENE. KIAA0056 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
KIAA0056, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0056 BINDING SITE, designated 
SEQ ID: 13907, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16466] Another function of GAM96 is therefore inhibition of 

KIAA0056 (Accession XP_166201.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0056. 

[16467] KIAA0186 (Accession NP_066545.1) is another GAM96 
target gene, herein designated TARGET GENE. KIAA0186 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0186, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0186 BINDING SITE, designated SEQ ID:13734, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 
[16468] Another function of GAM96 is therefore inhibition of 

KIAA0186 (Accession NP.066545.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0186. 

[16469] KIAA0316 (Accession XP.045712.5) is another GAM96 
target gene, herein designated TARGET GENE. KIAA0316 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by KIAA0316, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0316 BINDING SITE, designated SEQ ID:17156, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16470] Another function of GAM96 is therefore inhibition of 

KIAA0316 (Accession XP_045712.5) . Accordingly, utilities 



of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0316. 

[16471] KIAA0459 (Accession XP_027862.1) is another GAM96 
target gene, herein designated TARGET GENE. KIAA0459 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0459, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0459 BINDING SITE, designated SEQ ID: 1902, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16472] Another function of GAM96 is therefore inhibition of 

KIAA0459 (Accession XP_027862.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0459. 

I 1 6473] KIAA0676 (Accession NP_055858.1) is another GAM96 
target gene, herein designated TARGET GENE. KIAA0676 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0676, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0676 BINDING SITE, designated SEQ ID: 17472, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 
[16474] Another function of GAM96 is therefore inhibition of 

KIAA0676 (Accession NP_055858.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0676. 

[16475] KIAA0828 (Accession NP_056143.1) is another GAM96 
target gene, herein designated TARGET GENE. KIAA0828 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0828, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0828 BINDING SITE, designated SEQ ID:11600, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16476] Another function of GAM96 is therefore inhibition of 

KIAA0828 (Accession NP_056143.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
KIAA0828. 

I 1 6477] KIAA0831 (Accession NP_055739.1) is another GAM96 
target gene, herein designated TARGET GENE. KIAA0831 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0831, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0831 BINDING SITE, designated SEQ ID:15913, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16478] Another function of GAM96 is therefore inhibition of 

KIAA0831 (Accession NP_055739.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0831. 

[16479] KIAA1036 (Accession NP_055724.1) is another GAM96 
target gene, herein designated TARGET GENE. KIAA1036 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1036, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA1036 BINDING SITE, designated SEQ ID:15246, to the 
nucleotide sequence of CAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 
[16480] Another function of GAM96 is therefore inhibition of 

KIAA1036 (Accession NP_055724.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1036. 

[16481] KIAA1045 (Accession XP_048592.1) is another GAM96 
target gene, herein designated TARGET GENE. KIAA1045 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1045, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1045 BINDING SITE, designated SEQ ID: 14051, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16482] Another function of GAM96 is therefore inhibition of 

KIAA1045 (Accession XP_048592.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



KIAA1045. 

[16483] KIAA1332 (Accession XP.048774.2) is another GAM96 
target gene, herein designated TARGET GENE. KIAA1332 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1332, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1332 BINDING SITE, designated SEQ ID:419, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16484] Another function of GAM96 is therefore inhibition of 

KIAA1332 (Accession XP_048774.2) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1332. 

[16485] KIAA1576 (Accession NP_065978.1) is another GAM96 
target gene, herein designated TARGET GENE. KIAA1576 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1576, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



KIAA1576 BINDING SITE, designated SEQ ID: 18988, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 
[16486] Another function of GAM96 is therefore inhibition of 

KIAA1576 (Accession NP.065978.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1576. 

[16487] KIAA1719 (Accession XP.042936.1) is another GAM96 
target gene, herein designated TARGET GENE. KIAA1719 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1719, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1719 BINDING SITE, designated SEQ ID:18820, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16488] Another function of GAM96 is therefore inhibition of 

KIAA1719 (Accession XP_042936.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1719. 



[16489] KIAA1735 (Accession XP_290496.1) is another GAM96 
target gene, herein designated TARGET GENE. KIAA1735 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1735, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1735 BINDING SITE, designated SEQ ID:12607, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16490] Another function of GAM96 is therefore inhibition of 

KIAA1735 (Accession XP.290496.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1735. 

[16491] KIAA1765 (Accession XP_047355.1) is another GAM96 
target gene, herein designated TARGET GENE. KIAA1765 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1765, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1765 BINDING SITE, designated SEQ ID:7558, to the 



nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 
[16492] Another function of GAM96 is therefore inhibition of 

KIAA1765 (Accession XP_047355.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1765. 

[16493] KIAA1924 (Accession NP.694971.2) is another GAM96 
target gene, herein designated TARGET GENE. KIAA1924 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1924, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1924 BINDING SITE, designated SEQ ID:9076, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16494] Another function of GAM96 is therefore inhibition of 

KIAA1924 (Accession NP.694971.2) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1924. 

[16495] KIAA1950 (Accession XP_166532.1) is another GAM96 



target gene, herein designated TARGET GENE. KIAA1950 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1950, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1950 BINDING SITE, designated SEQ ID:7520, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 
[16496] Another function of GAM96 is therefore inhibition of 

KIAA1950 (Accession XP_166532.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1950. 

[16497] KIP3 (Accession NP.473454.1) is another GAM96 target 

gene, herein designated TARGET GENE. KIP3 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by KIP3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KIP3 BINDING 
SITE, designated SEQ ID:7794, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 



nated SEQID:394. 

[16498] Another function of GAM96 is therefore inhibition of KIP3 
(Accession NP_473454.1) . Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIP3. 

[16499] Keratin 23 (histone deacetylase inducible) (KRT23, Acces- 
sion NP_056330.3) is another GAM96 target gene, herein 
designated TARGET GENE. KRT23 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by KRT23, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
KRT23 BINDING SITE, designated SEQ ID: 1919, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16500] Another function of GAM96 is therefore inhibition of Ker- 
atin 23 (histone deacetylase inducible) (KRT23, Accession 
NP_056330.3) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KRT23. 

[16501] |_ anc lantibiotic synthetase component c-like 1 (bacterial) 
(LANCL1, Accession NP_006046.1) is another GAM96 tar- 



get gene, herein designated TARGET GENE. LANCL1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by LANCL1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of LANCL1 
BINDING SITE, designated SEQ ID:3104, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16502] Another function of GAM96 is therefore inhibition of Lane 
lantibiotic synthetase component c-like 1 (bacterial) 
(LANCL1, Accession NP_006046.1), a gene which binds 
the C- terminus of stomatin. Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LANCL1. 

[16503] The function of LANCL1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM88.2.Lanc lantibiotic synthetase component c-like 
2 (bacterial) (LANCL2, Accession NP_061167.1) is another 
GAM96 target gene, herein designated TARGET GENE. 
LANCL2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by LANCL2, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LANCL2 BINDING SITE, designated SEQ ID: 15 186, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16504] Another function of GAM96 is therefore inhibition of Lane 
lantibiotic synthetase component c-like 2 (bacterial) 
(LANCL2, Accession NP_061167.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LANCL2. 

[16505] LOC118812 (Accession XP.058346.2) is another GAM96 
target gene, herein designated TARGET GENE. LOC118812 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of multiple transcripts of mRNA encoded 
by LOC118812, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC118812 BINDING SITE, desig- 
nated SEQ ID: 17463, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16506] Another function of GAM96 is therefore inhibition of 



LOC118812 (Accession XP.058346.2) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC118812. 

[16507] LOC118812 (Accession NP_849154.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC118812 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by LOC118812, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC118812 BINDING SITE, desig- 
nated SEQ ID: 17463, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16508] Another function of GAM96 is therefore inhibition of 

LOC118812 (Accession NP_849154.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC118812. 

[16509] LOC123232 (Accession XP_058692.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC123232 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC123232, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC123232 BINDING SITE, designated SEQ ID:6644, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16510] Another function of GAM96 is therefore inhibition of 

LOC123232 (Accession XP_058692.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC123232. 

[16511] LOC130612 (Accession XP_059461.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC130612 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC130612, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC130612 BINDING SITE, designated SEQ ID:8428, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16512] Another function of GAM96 is therefore inhibition of 



LOC130612 (Accession XP_059461.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC130612. 

[16513] LOC134466 (Accession XP.068858.3) is another GAM96 
target gene, herein designated TARGET GENE. LOC134466 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC134466, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC134466 BINDING SITE, designated SEQ ID: 18543, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16514] Another function of GAM96 is therefore inhibition of 

LOC134466 (Accession XP_068858.3) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC134466. 

[16515] LOC139135 (Accession NP_775764.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC139135 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC139135, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC139135 BINDING SITE, designated SEQ ID:5578, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16516] Another function of GAM96 is therefore inhibition of 

LOC139135 (Accession NP.775764.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC139135. 

[16517] LOC146174 (Accession NP.775772.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC146174 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC146174, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146174 BINDING SITE, designated SEQ ID:13043, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16518] Another function of GAM96 is therefore inhibition of 

LOC146174 (Accession NP_775772.1) . Accordingly, utili- 



ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146174. 

[16519] LOC147515 (Accession XP_097243.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC147515 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC147515, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147515 BINDING SITE, designated SEQ ID:8521, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16520] Another function of GAM96 is therefore inhibition of 

LOC147515 (Accession XP.097243.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147515. 

[16521] LOC148824 (Accession XP_097527.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC148824 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC148824, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148824 BINDING SITE, designated SEQ ID:2847, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16522] Another function of GAM96 is therefore inhibition of 

LOC148824 (Accession XP_097527.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148824. 

[16523] LOC150035 (Accession XP_097793.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC150035 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC150035, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150035 BINDING SITE, designated SEQ ID:452, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16524] Another function of GAM96 is therefore inhibition of 

LOC150035 (Accession XP_097793.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC150035. 

[16525] LOC150212 (Accession XP.086827.2) is another GAM96 
target gene, herein designated TARGET GENE. LOC150212 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC150212, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150212 BINDING SITE, designated SEQ ID:2217, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16526] Another function of GAM96 is therefore inhibition of 

LOC150212 (Accession XP.086827.2) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150212. 

[16527] LOC150946 (Accession XP.097977.2) is another GAM96 
target gene, herein designated TARGET GENE. LOC150946 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150946, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC150946 BINDING SITE, designated SEQ ID:1643, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16528] Another function of GAM96 is therefore inhibition of 

LOC150946 (Accession XP.097977.2) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150946. 

[16529] LOC153277 (Accession XP_295161.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC153277 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC153277, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153277 BINDING SITE, designated SEQ ID:1123, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16530] Another function of GAM96 is therefore inhibition of 

LOC153277 (Accession XP_295161.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC153277. 

[16531] LOC155004 (Accession XP_088114.2) is another GAM96 
target gene, herein designated TARGET GENE. LOC155004 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC155004, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155004 BINDING SITE, designated SEQ ID:3970, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16532] Another function of GAM96 is therefore inhibition of 

LOC155004 (Accession XP_088114.2) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC155004. 

[16533] LOC157226 (Accession XP_033876.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC157226 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC157226, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC157226 BINDING SITE, designated SEQ ID:18145, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16534] Another function of GAM96 is therefore inhibition of 

LOC157226 (Accession XP_033876.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157226. 

[16535] LOC157562 (Accession XP_098779.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC157562 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC157562, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157562 BINDING SITE, designated SEQ ID:7115, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16536] Another function of GAM96 is therefore inhibition of 

LOC157562 (Accession XP.098779.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157562. 



[16537] LOC158812 (Accession XP_088679.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC158812 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158812, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158812 BINDING SITE, designated SEQ ID:11303, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16538] Another function of GAM96 is therefore inhibition of 

LOC158812 (Accession XP_088679.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158812. 

[16539] LOC158813 (Accession XP_088680.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC158813 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158813, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158813 BINDING SITE, designated SEQ ID:11303, to 



the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16540] Another function of GAM96 is therefore inhibition of 

LOC158813 (Accession XP_088680.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158813. 

[16541] LOC167691 (Accession XP_094623.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC167691 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC167691, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC167691 BINDING SITE, designated SEQ ID:8140, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16542] Another function of GAM96 is therefore inhibition of 

LOC167691 (Accession XP.094623.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC167691. 

[16543] LOC196483 (Accession XP_016909.6) is another GAM96 



target gene, herein designated TARGET GENE. LOC196483 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC196483, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196483 BINDING SITE, designated SEQ ID: 14696, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16544] Another function of GAM96 is therefore inhibition of 

LOC196483 (Accession XP_016909.6) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196483. 

[16545] LOC199858 (Accession XP_114040.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC199858 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC199858, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199858 BINDING SITE, designated SEQ ID:11822, to 
the nucleotide sequence of GAM96 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:394. 
[16546] Another function of GAM96 is therefore inhibition of 

LOC199858 (Accession XP_114040.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC199858. 

[16547] LOC200609 (Accession XP_117256.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC200609 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC200609, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200609 BINDING SITE, designated SEQ ID: 1503, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16548] Another function of GAM96 is therefore inhibition of 

LOC200609 (Accession XP_117256.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200609. 

[16549] LOC200895 (Accession NP_789785.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC200895 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200895, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200895 BINDING SITE, designated SEQ ID:11068, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16550] Another function of GAM96 is therefore inhibition of 

LOC200895 (Accession NP.789785.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200895. 

[16551] LOC200916 (Accession XP.114317.3) is another GAM96 
target gene, herein designated TARGET GENE. LOC200916 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC200916, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200916 BINDING SITE, designated SEQ ID:903, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 



[16552] Another function of GAM96 is therefore inhibition of 

LOC200916 (Accession XP.114317.3) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200916. 

[16553] LOC201725 (Accession XP_114370.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC201725 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC201725, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201725 BINDING SITE, designated SEQ ID:3356, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16554] Another function of GAM96 is therefore inhibition of 

LOC201725 (Accession XP_114370.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201725. 

[16555] LOC219919 (Accession XP_167785.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC2 19919 
BINDING SITE1 and LOC2 19919 BINDING SITE2 are target 



binding sites found in untranslated regions of mRNA en- 
coded by LOC2 19919, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC219919 BINDING SITE1 
and LOC219919 BINDING SITE2, designated SEQ ID:13602 
and SEQ ID:6258 respectively, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 
nated SEQID:394. 
[16556] Another function of GAM96 is therefore inhibition of 

LOC2 19919 (Accession XP_167785.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC219919. 

[16557] LOC222057 (Accession XP.166594.2) is another GAM96 
target gene, herein designated TARGET GENE. LOC222057 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC222057, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222057 BINDING SITE, designated SEQ ID:6288, to 
the nucleotide sequence of GAM96 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:394. 
[16558] Another function of GAM96 is therefore inhibition of 

LOC222057 (Accession XP.166594.2) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222057. 

[16559] LOC222171 (Accession NP_787083.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC222171 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC222171, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222171 BINDING SITE, designated SEQ ID:10483, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16560] Another function of GAM96 is therefore inhibition of 

LOC222171 (Accession NP_787083.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222171. 

[16561] LOC253573 (Accession XP_173110.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC253573 



BINDING SITE1 and LOC253573 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC253573, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC253573 BINDING SITE1 
and LOC253573 BINDING SITE2, designated SEQ ID:4331 
and SEQ ID: 18972 respectively, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 
[16562] Another function of GAM96 is therefore inhibition of 

LOC253573 (Accession XP.173110.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC253573. 

[16563] LOC255480 (Accession XP_172895.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC255480 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC255480, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255480 BINDING SITE, designated SEQ ID:18477, to 



the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16564] Another function of GAM96 is therefore inhibition of 

LOC255480 (Accession XP_172895.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255480. 

[16565] LOC256248 (Accession XP_172550.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC256248 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC2 56248, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256248 BINDING SITE, designated SEQ ID:8993, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16566] Another function of GAM96 is therefore inhibition of 

LOC256248 (Accession XP.172550.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC256248. 

[16567] LOC283104 (Accession XP_2 10888.1) is another GAM96 



target gene, herein designated TARGET GENE. LOC283104 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283104, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283104 BINDING SITE, designated SEQ ID:9301, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16568] Another function of GAM96 is therefore inhibition of 

LOC283104 (Accession XP_210888.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283104. 

[16569] LOC283331 (Accession XP_2 10977.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC283331 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283331, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283331 BINDING SITE, designated SEQ ID:3714, to 
the nucleotide sequence of GAM96 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:394. 
[16570] Another function of GAM96 is therefore inhibition of 

LOC283331 (Accession XP_210977.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283331. 

[16571] LOC283724 (Accession XP_208806.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC283724 
BINDING SITE is a target binding site found in the 3" un- 
translated region of mRNA encoded by LOC283724, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283724 BINDING SITE, designated SEQ ID: 17874, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16572] Another function of GAM96 is therefore inhibition of 

LOC283724 (Accession XP_208806.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283724. 

[16573] LOC283731 (Accession XP_211184.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC283731 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283731, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283731 BINDING SITE, designated SEQ ID:2171, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16574] Another function of GAM96 is therefore inhibition of 

LOC283731 (Accession XP_211184.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283731. 

[16575] LOC283834 (Accession XP_211225.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC283834 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283834, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283834 BINDING SITE, designated SEQ ID: 17890, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 



[16576] Another function of GAM96 is therefore inhibition of 

LOC283834 (Accession XP_211225.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283834. 

[16577] LOC284023 (Accession XP.208983.3) is another GAM96 
target gene, herein designated TARGET GENE. LOC284023 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284023, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284023 BINDING SITE, designated SEQ ID: 10544, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16578] Another function of GAM96 is therefore inhibition of 

LOC284023 (Accession XP_208983.3) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284023. 

[16579] LOC284031 (Accession XP_208982.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC284031 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC284031, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284031 BINDING SITE, designated SEQ ID: 14747, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16580] Another function of GAM96 is therefore inhibition of 

LOC284031 (Accession XP_208982.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284031. 

[16581] LOC284054 (Accession XP_208987.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC284054 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284054, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284054 BINDING SITE, designated SEQ ID: 14039, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16582] Another function of GAM96 is therefore inhibition of 



LOC284054 (Accession XP_208987.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284054. 

[16583] LOC284057 (Accession XP_208989.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC284057 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284057, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284057 BINDING SITE, designated SEQ ID: 19081, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16584] Another function of GAM96 is therefore inhibition of 

LOC284057 (Accession XP_208989.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284057. 

[16585] LOC284117 (Accession XP_209024.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC284117 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284117, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284117 BINDING SITE, designated SEQ ID:4099, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16586] Another function of GAM96 is therefore inhibition of 

LOC284117 (Accession XP_209024.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284117. 

[16587] LOC284305 (Accession XP.211425.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC284305 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC284305, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284305 BINDING SITE, designated SEQ ID:11555, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16588] Another function of GAM96 is therefore inhibition of 

LOC284305 (Accession XP_211425.1) . Accordingly, utili- 



ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284305. 

[16589] LOC284325 (Accession XP_209143.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC284325 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284325, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284325 BINDING SITE, designated SEQ ID:833, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16590] Another function of GAM96 is therefore inhibition of 

LOC284325 (Accession XP_209143.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284325. 

[16591] LOC284440 (Accession XP_209210.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC284440 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284440, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284440 BINDING SITE, designated SEQ ID:11999, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16592] Another function of GAM96 is therefore inhibition of 

LOC284440 (Accession XP_209210.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284440. 

[16593] LOC284452 (Accession XP_211469.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC284452 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC284452, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284452 BINDING SITE, designated SEQ ID:9502, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16594] Another function of GAM96 is therefore inhibition of 

LOC284452 (Accession XP_211469.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC284452. 

[16595] LOC284473 (Accession XP_2 11474.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC284473 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284473, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284473 BINDING SITE, designated SEQ ID:6210, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16596] Another function of GAM96 is therefore inhibition of 

LOC284473 (Accession XP_211474.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284473. 

[16597] LOC284600 (Accession XP_211548.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC284600 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284600, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC284600 BINDING SITE, designated SEQ ID:8522, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16598] Another function of GAM96 is therefore inhibition of 

LOC284600 (Accession XP_211548.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284600. 

[16599] LOC284759 (Accession XP_209363.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC284759 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284759, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284759 BINDING SITE, designated SEQ ID:11795, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16600] Another function of GAM96 is therefore inhibition of 

LOC284759 (Accession XP_209363.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC284759. 

[16601] LOC284831 (Accession XP_2 11644.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC284831 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284831, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284831 BINDING SITE, designated SEQ ID:13771, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16602] Another function of GAM96 is therefore inhibition of 

LOC284831 (Accession XP_211644.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284831. 

[16603] LOC285033 (Accession XP_211739.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC285033 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285033, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC285033 BINDING SITE, designated SEQ ID:933, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16604] Another function of GAM96 is therefore inhibition of 

LOC285033 (Accession XP_211739.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285033. 

[16605] LOC285173 (Accession XP_211795.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC285173 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285173, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285173 BINDING SITE, designated SEQ ID:17372, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16606] Another function of GAM96 is therefore inhibition of 

LOC285173 (Accession XP_211795.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285173. 



[16607] LOC285191 (Accession XP_211802.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC285191 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285191, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285191 BINDING SITE, designated SEQ ID:9868, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16608] Another function of GAM96 is therefore inhibition of 

LOC285191 (Accession XP_211802.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285191. 

[16609] LOC285205 (Accession XP_2 11805.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC285205 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285205, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285205 BINDING SITE, designated SEQ ID:11893, to 



the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16610] Another function of GAM96 is therefore inhibition of 

LOC285205 (Accession XP_211805.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285205. 

[16611] LOC285266 (Accession XP_211823.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC285266 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285266, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285266 BINDING SITE, designated SEQ ID:8215, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16612] Another function of GAM96 is therefore inhibition of 

LOC285266 (Accession XP_211823.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285266. 

[16613] LOC285295 (Accession XP_211833.1) is another GAM96 



target gene, herein designated TARGET GENE. LOC285295 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285295, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285295 BINDING SITE, designated SEQ ID:13602, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16614] Another function of GAM96 is therefore inhibition of 

LOC285295 (Accession XP_211833.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285295. 

[16615] LOC285309 (Accession XP_211839.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC285309 
BINDING SITE1 and LOC285309 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC285309, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC285309 BINDING SITE1 
and LOC285309 BINDING SITE2, designated SEQ ID:6068 



and SEQ ID: 13602 respectively, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 
[16616] Another function of GAM96 is therefore inhibition of 

LOC285309 (Accession XP_211839.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285309. 

[16617] LOC285506 (Accession XP_209641.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC285506 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285506, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285506 BINDING SITE, designated SEQ ID:4219, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16618] Another function of GAM96 is therefore inhibition of 

LOC285506 (Accession XP_209641.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285506. 



[16619] LOC285556 (Accession XP_211939.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC285556 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285556, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285556 BINDING SITE, designated SEQ ID:1124, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16620] Another function of GAM96 is therefore inhibition of 

LOC285556 (Accession XP.211939.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285556. 

[16621] LOC285638 (Accession XP_209693.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC285638 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285638, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285638 BINDING SITE, designated SEQ ID:16938, to 



the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16622] Another function of GAM96 is therefore inhibition of 

LOC285638 (Accession XP_209693.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285638. 

[16623] LOC285673 (Accession XP_209720.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC285673 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285673, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285673 BINDING SITE, designated SEQ ID:9819, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16624] Another function of GAM96 is therefore inhibition of 

LOC285673 (Accession XP_209720.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285673. 

[16625] LOC285744 (Accession XP_209743.1) is another GAM96 



target gene, herein designated TARGET GENE. LOC285744 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285744, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285744 BINDING SITE, designated SEQ ID: 10189, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16626] Another function of GAM96 is therefore inhibition of 

LOC285744 (Accession XP_209743.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285744. 

[16627] LOC285851 (Accession XP_2 12039.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC285851 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285851, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285851 BINDING SITE, designated SEQ ID:9838, to 
the nucleotide sequence of GAM96 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:394. 
[16628] Another function of GAM96 is therefore inhibition of 

LOC285851 (Accession XP_212039.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285851. 

[16629] LOC285951 (Accession XP_2 12090.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC285951 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285951, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285951 BINDING SITE, designated SEQ ID:4449, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16630] Another function of GAM96 is therefore inhibition of 

LOC285951 (Accession XP_212090.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285951. 

[16631] LOC286218 (Accession XP_212235.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC286218 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286218, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286218 BINDING SITE, designated SEQ ID:2398, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16632] Another function of GAM96 is therefore inhibition of 

LOC286218 (Accession XP_212235.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286218. 

[16633] LOC338746 (Accession XP_290549.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC338746 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC338746, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338746 BINDING SITE, designated SEQ ID:9649, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 



[16634] Another function of GAM96 is therefore inhibition of 

LOC338746 (Accession XP_290549.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338746. 

[16635] LOC338799 (Accession XP_290580.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC338799 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of multiple transcripts of mRNA encoded 
by LOC338799, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC338799 BINDING SITE, desig- 
nated SEQ ID:19175, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16636] Another function of GAM96 is therefore inhibition of 

LOC338799 (Accession XP.290580.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338799. 

[16637] LOC338899 (Accession XP_294740.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC338899 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338899, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338899 BINDING SITE, designated SEQ ID:5337, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16638] Another function of GAM96 is therefore inhibition of 

LOC338899 (Accession XP_294740.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338899. 

[16639] LOC339062 (Accession XP.294795.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC339062 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339062, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339062 BINDING SITE, designated SEQ ID: 10862, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 



[16640] Another function of GAM96 is therefore inhibition of 

LOC339062 (Accession XP_294795.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339062. 

[16641] LOC339373 (Accession XP_294921.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC339373 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC339373, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339373 BINDING SITE, designated SEQ ID:12281, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16642] Another function of GAM96 is therefore inhibition of 

LOC339373 (Accession XP_294921.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339373. 

[16643] LOC339378 (Accession XP_294923.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC339378 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC339378, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339378 BINDING SITE, designated SEQ ID:13147, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16644] Another function of GAM96 is therefore inhibition of 

LOC339378 (Accession XP_294923.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339378. 

[16645] LOC339622 (Accession XP_295016.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC339622 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC339622, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339622 BINDING SITE, designated SEQ ID:4595, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16646] Another function of GAM96 is therefore inhibition of 



LOC339622 (Accession XP_295016.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339622. 

[16647] LOC339669 (Accession XP_290982.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC339669 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC339669, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339669 BINDING SITE, designated SEQ ID:4448, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16648] Another function of GAM96 is therefore inhibition of 

LOC339669 (Accession XP_290982.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339669. 

[16649] LOC340074 (Accession XP_295 148.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC340074 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340074, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340074 BINDING SITE, designated SEQ ID:5987, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16650] Another function of GAM96 is therefore inhibition of 

LOC340074 (Accession XP.295 148.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340074. 

[16651] LOC340170 (Accession XP_291160.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC340170 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC340170, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340170 BINDING SITE, designated SEQ ID:7614, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16652] Another function of GAM96 is therefore inhibition of 

LOC340170 (Accession XP_291160.1) . Accordingly, utili- 



ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340170. 

[16653] LOC340353 (Accession XP_295221.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC340353 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC340353, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340353 BINDING SITE, designated SEQ ID:4624, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16654] Another function of GAM96 is therefore inhibition of 

LOC340353 (Accession XP_295221.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340353. 

[16655] LOC340464 (Accession XP_291300.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC340464 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340464, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340464 BINDING SITE, designated SEQ ID:6259, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16656] Another function of GAM96 is therefore inhibition of 

LOC340464 (Accession XP_291300.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340464. 

[16657] LOC340850 (Accession XP.295799.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC340850 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC340850, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340850 BINDING SITE, designated SEQ ID:2511, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16658] Another function of GAM96 is therefore inhibition of 

LOC340850 (Accession XP_295799.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC340850. 

[16659] LOC347864 (Accession XP.302614.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC347864 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC347864, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347864 BINDING SITE, designated SEQ ID: 1097, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16660] Another function of GAM96 is therefore inhibition of 

LOC347864 (Accession XP.302614.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347864. 

[16661] LOC347888 (Accession XP_302563.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC347888 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC347888, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC347888 BINDING SITE, designated SEQ ID:3644, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16662] Another function of GAM96 is therefore inhibition of 

LOC347888 (Accession XP.302563.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347888. 

[16663] LOC348528 (Accession XP.302814.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC348528 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348528, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348528 BINDING SITE, designated SEQ ID:17828, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16664] Another function of GAM96 is therefore inhibition of 

LOC348528 (Accession XP_302814.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC348528. 

[16665] LOC349049 (Accession XP_300919.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC349049 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC349049, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349049 BINDING SITE, designated SEQ ID:19254, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16666] Another function of GAM96 is therefore inhibition of 

LOC349049 (Accession XP_300919.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349049. 

[16667] LOC349234 (Accession XP_300987.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC349234 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC349234, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC349234 BINDING SITE, designated SEQ ID:4813, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16668] Another function of GAM96 is therefore inhibition of 

LOC349234 (Accession XP_300987.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349234. 

[16669] LOC349256 (Accession XP_300994.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC349256 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349256, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349256 BINDING SITE, designated SEQ ID:19187, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16670] Another function of GAM96 is therefore inhibition of 

LOC349256 (Accession XP_300994.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349256. 



[16671] LOC349351 (Accession XP.028319.4) is another GAM96 
target gene, herein designated TARGET GENE. LOC349351 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349351, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349351 BINDING SITE, designated SEQ ID:19187, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16672] Another function of GAM96 is therefore inhibition of 

LOC349351 (Accession XP.028319.4) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349351. 

[16673] LOC63928 (Accession NP_071380.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC63928 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC63928, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC63928 BINDING SITE, designated SEQ ID:7473, to the 



nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 
[16674] Another function of GAM96 is therefore inhibition of 

LOC63928 (Accession NP_071380.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC63928. 

[16675] LOC90906 (Accession XP_034809.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC90906 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC90906, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90906 BINDING SITE, designated SEQ ID:5553, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16676] Another function of GAM96 is therefore inhibition of 

LOC90906 (Accession XP.034809.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90906. 

[16677] LOC91266 (Accession XP_037268.1) is another GAM96 



target gene, herein designated TARGET GENE. LOC91266 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91266, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91266 BINDING SITE, designated SEQ ID:4369, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 
[16678] Another function of GAM96 is therefore inhibition of 

LOC91266 (Accession XP.037268.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91266. 

[16679] LOC92230 (Accession XP_043733.1) is another GAM96 
target gene, herein designated TARGET GENE. LOC92230 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC92230, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92230 BINDING SITE, designated SEQ ID: 18989, to the 
nucleotide sequence of GAM96 RNA, herein designated 



GAM RNA, also designated SEQ ID:394. 
[16680] Another function of GAM96 is therefore inhibition of 

LOC92230 (Accession XP_043733.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92230. 

[16681] Microtubule-associated protein 6 (MAP6, Accession 

XP.166256.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. MAP6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by MAP6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MAP6 BINDING SITE, designated 
SEQ ID:11998, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16682] Another function of GAM96 is therefore inhibition of Mi- 
crotubule-associated protein 6 (MAP6, Accession 
XP.166256.1) . Accordingly, utilities of GAM96 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with MAP6. 

[16683] Max gene associated (MGA, Accession XP_03 1689.3) is 
another GAM96 target gene, herein designated TARGET 



GENE. MGA BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by MGA, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MGA BINDING SITE, designated SEQ ID:2236, 
to the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16684] Another function of GAM96 is therefore inhibition of Max 
gene associated (MGA, Accession XP_03 1689.3), a gene 
which plays a role in the final steps of digestion of starch. 
Accordingly, utilities of GAM96 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MGA. 

[16685] The function of MGA and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.MGC10233 (Accession NP_689928.1) is an- 
other GAM96 target gene, herein designated TARGET 
GENE. MGC10233 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
MGC10233, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MGC10233 BINDING SITE, desig- 
nated SEQ ID: 12991, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16686] Another function of GAM96 is therefore inhibition of 

MGC10233 (Accession NP_689928.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10233. 

[16687] MGC10812 (Accession NP_113613.1) is another GAM96 
target gene, herein designated TARGET GENE. MGC10812 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC10812, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC10812 BINDING SITE, designated SEQ ID:3998, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16688] Another function of GAM96 is therefore inhibition of 

MGC10812 (Accession NP_113613.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
MGC10812. 

[16689] MGC13125 (Accession NP_116114.1) is another GAM96 
target gene, herein designated TARGET GENE. MGC13125 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC13125, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC13125 BINDING SITE, designated SEQ ID:5483, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16690] Another function of GAM96 is therefore inhibition of 

MGC13125 (Accession NP_116114.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC13125. 

[16691] MGC2474 (Accession NP_076420.1) is another GAM96 
target gene, herein designated TARGET GENE. MGC2474 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC2474, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
MGC2474 BINDING SITE, designated SEQ ID:17757, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16692] Another function of GAM96 is therefore inhibition of 

MGC2474 (Accession NP_076420.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC2474. 

[16693] MGC26733 (Accession NP_659429.2) is another GAM96 
target gene, herein designated TARGET GENE. MGC26733 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC26733, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC26733 BINDING SITE, designated SEQ ID:18016, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16694] Another function of GAM96 is therefore inhibition of 

MGC26733 (Accession NP.659429.2) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC26733. 



[16695] MGC2749 (Accession NP_076974.1) is another GAM96 
target gene, herein designated TARGET GENE. MGC2749 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC2749, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC2749 BINDING SITE, designated SEQ ID:680, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16696] Another function of GAM96 is therefore inhibition of 

MGC2749 (Accession NP_076974.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC2749. 

[16697] MGC3222 (Accession NP_077310.1) is another GAM96 
target gene, herein designated TARGET GENE. MGC3222 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3222, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3222 BINDING SITE, designated SEQ ID:11500, to the 
nucleotide sequence of GAM96 RNA, herein designated 



GAM RNA, also designated SEQ ID:394. 

[16698] Another function of GAM96 is therefore inhibition of 

MGC3222 (Accession NP_077310.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC3222. 

[16699] MGC34680 (Accession NP_689559.1) is another GAM96 
target gene, herein designated TARGET GENE. MGC34680 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by MGC34680, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC34680 BINDING SITE, designated SEQ ID: 1068, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16700] Another function of GAM96 is therefore inhibition of 

MGC34680 (Accession NP_689559.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC34680. 

[16701] MGC34695 (Accession NP_775826.1) is another GAM96 
target gene, herein designated TARGET GENE. MGC34695 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by MGC34695, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC34695 BINDING SITE, designated SEQ ID:14230, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16702] Another function of GAM96 is therefore inhibition of 

MGC34695 (Accession NP_775826.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC34695. 

[16703] MGC35206 (Accession NP_848647.1) is another GAM96 
target gene, herein designated TARGET GENE. MGC35206 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC35206, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC35206 BINDING SITE, designated SEQ ID:4448, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16704] Another function of GAM96 is therefore inhibition of 



MGC35206 (Accession NP.848647.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC35206. 

[16705] MGC42530 (Accession NP_775841.1) is another GAM96 
target gene, herein designated TARGET GENE. MGC42530 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC42530, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC42530 BINDING SITE, designated SEQ ID:12415, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16706] Another function of GAM96 is therefore inhibition of 

MGC42530 (Accession NP_775841.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC42530. 

[16707] MGC4734 (Accession NP_659488.1) is another GAM96 
target gene, herein designated TARGET GENE. MGC4734 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC4734, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4734 BINDING SITE, designated SEQ ID:12722, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16708] Another function of GAM96 is therefore inhibition of 

MGC4734 (Accession NP.659488.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC4734. 

[16709] MGC5508 (Accession NP_076997.1) is another GAM96 
target gene, herein designated TARGET GENE. MGC5508 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC5508, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC5508 BINDING SITE, designated SEQ ID:15558, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16710] Another function of GAM96 is therefore inhibition of 

MGC5508 (Accession NP_076997.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with MGC5508. 

[16711] Myeloid/lymphoid or mixed-lineage leukemia (trithorax 
homolog, drosophila); translocated to, 2 (MLLT2, Acces- 
sion NP_005926.1) is another CAM96 target gene, herein 
designated TARGET GENE. MLLT2 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by MLLT2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MLLT2 BINDING SITE, designated 
SEQ ID: 15646, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16712] Another function of GAM96 is therefore inhibition of 

Myeloid/lymphoid or mixed-lineage leukemia (trithorax 
homolog, drosophila); translocated to, 2 (MLLT2, Acces- 
sion NP_005926.1), a gene which is a Putative transcrip- 
tion factor, and therefore is associated with Acute 
leukemias. Accordingly, utilities of GAM96 include diag- 
nosis, prevention and treatment of Acute leukemias, and 
of other diseases and clinical conditions associated with 
MLLT2. 

[16713] The function of MLLT2 has been established by previous 
studies. Nakamura et al. (1993) found that the gene on 



chromosome 4q21 that is fused with the ALL1 gene in pa- 
tients with acute lymphoblastic leukemia and transloca- 
tion t(4;ll)(q21;q23) and the gene on chromosome 9 that 
is fused with the ALL1 gene on chromosome 11 in pa- 
tients with leukemia and the t(9;ll)(p22;q23) show high 
sequence homology with the ENL gene on chromosome 19 
which is fused to the ALL1 gene in patients with leukemia 
and the translocation t(ll;19)(q23;pl3). They found fur- 
ther that the protein products of the AF4, AF9 (MLLT3), 
and ENL (MLLT1) genes contained nuclear targeting se- 
quences as well as serine- rich and proline- rich regions. 
Stretches abundant in basic amino acids were also present 
in the 3 proteins. These results indicated that the different 
proteins fused to ALL1 polypeptides in leukemia provide 
similar functional domains. Uckun et al. (1998) analyzed 
bone marrow leukemic cells of 17 infants and 127 chil- 
dren with newly diagnosed acute lymphatic leukemia 
(ALL), as well as fetal liver and bone marrow and normal 
infant bone marrow samples for the presence of a t(4;ll) 
translocation, using standard cytogenetic techniques and 
expression of an MLL- AF4 fusion transcript by standard 
RT- PCR assays as well as nested RT- PCR that is 100- 
fold more sensitive than the standard RT- PCR. Overall, 9 



of the 17 infants and 17 of 127 noninfant pediatric ALL 
patients were positive for expression of MLL- AF4 fusion 
transcripts. None of the MLL- AF4(+) cases were positive 
for E2A- PBX1 (147141; 176310) or BCR- ABL (151410; 
189980) fusion transcript expression. Although 8 of 9 
MLL- AF4(+) infants had cytogenetically detectable t(4;ll) 
translocation, 15 of the 17 MLL- AF4(+) noninfants were 
t(4;ll) negative. Infants with MLL- AF4(+) ALL had poor 
outcomes, whereas noninfant fusion- gene- positive, 
translocation- negative patients has favorable outcomes 
similar to MLL- AF4(- ) patients. Notably, MLL- AF4 tran- 
scripts also were detected by nested RT- PCR in 4 of 16 
fetal bone marrows, 5 of 13 fetal livers, and 1 of 6 normal 
infant bone marrows, but not in any of the 44 remission 
bone marrow specimens from pediatric ALL patients. 
These results represented unprecedented evidence that 
MLL- AF4 fusion transcripts can be present in normal 
hematopoietic cells, indicating that their expression is in- 
sufficient for leukemic transformation of normal lympho- 
cyte precursors. 

[16714] 

[16715] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[16716] Nakamura, T.; Alder, H.; Gu, Y.; Prasad, R.; Canaani, O.; 
Kamada, N.; Gale, R. P.; Lange, B.; Crist, W. M.; Nowell, P. 
C.; Croce, C. M.; Canaani, E. : Genes on chromosomes 4, 
9, and 19 involved in llq23 abnormalities in acute 
leukemia share sequence homology and/or common mo- 
tifs. Proc. Nat. Acad. Sci. 90: 4631- 4635, 1993. ; and 

[16717] uckun, F. M.; Herman- Hatten, K.; Crotty, M.- L; Sensel, 
M. G.; Sather, H. N.; Tuel- Ahlgren, L; Sarquis, M. B.; 
Bostrom, B.; NachmanJ. B.; Steinherz, P. G.; Gaynon, P. S.; 
Heerema, N. 

[16718] Further studies establishing the function and utilities of 
MLLT2 are found in John Hopkins OMIM database record 
ID 159557, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. MLR2 
(Accession XP_050988.1) is another GAM96 target gene, 
herein designated TARGET GENE. MLR2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by MLR2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MLR2 BINDING SITE, 
designated SEQ ID: 18894, to the nucleotide sequence of 



GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16719] Another function of GAM96 is therefore inhibition of MLR2 
(Accession XP_050988.1) . Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MLR2. 

[16720] Mitochondrial ribosomal protein sl2 (MRPS12, Accession 
NP_203527.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. MRPS12 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by MRPS12, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MRPS12 BINDING SITE, designated SEQ ID:9214, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16721] Another function of GAM96 is therefore inhibition of Mi- 
tochondrial ribosomal protein sl2 (MRPS12, Accession 
NP_203527.1), a gene which is a component of the mito- 
chondrial ribosome. Accordingly, utilities of GAM96 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MRPS12. 



[16722] The function of MRPS12 has been established by previous 
studies, accuracy center. To characterize human nuclear 
genes encoding components of the mitochondrial gene 
expression machinery, Shah et al. (1998) searched an ex- 
pressed sequence tag (EST) database with the amino acid 
sequence of E. coli rpsL. They isolated over 30 ESTs com- 
prising a single contig in both human and mouse, and 
they stated that this indicates RPMS12 is likely a single- 
copy gene in the genomes of these mammals. The 
RPMS12 protein has an N- terminal extension containing 
basic and hydroxyl- group amino acids, consistent with a 
role for RPMS12 in mitochondrial targeting. Johnson et al. 
(1998) cloned the gene encoding human mitochondrial ri- 
bosomal protein S12 based on its homology to the 
Drosophila tko gene. They found that the gene stretches 
over 1.7 kb of genomic DNA. The mRNA showed 3 distinct 
patterns of splicing within the 5- prime untranslated re- 
gion, with 1 form predominant over the other 2, in all hu- 
man tissues examined. The coding region of the leader 
sequence is interrupted in codon 17 by a second intron of 
990 bp. The predicted protein is translated as a prepep- 
tide of 138 amino acids and processed to a peptide of 112 
amino acids with a molecular mass of 12.3 kD. The au- 



thors pointed out that the functional role of RPMS12 
makes it a candidate gene for susceptibility to aminogly- 
coside ototoxicity (OMIM Ref. No. 580000), which in some 
cases is demonstrably due to mutation in the mitochon- 
drial gene encoding mitochondrial ribosomal RNA 12S, 
MTRNR1 (OMIM Ref. No. 561000). 

[16723] 

[16724] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16725] Johnson, D. F.; Hamon, M.; Fischel- Ghodsian, N. : Char- 
acterization of the human mitochondrial ribosomal S12 
gene. Genomics 52: 363- 368, 1998. ; and 

[16726] shah, Z. H.; Migliosi, V.; Miller, S. C. M.; Wang, A.; Fried- 
man, T. B.; Jacobs, H. T. : Chromosomal locations of three 
human nuclear genes (RPSM12, TUFM, and AFG3L1) speci- 
fying putative. 

[16727] Further studies establishing the function and utilities of 
MRPS12 are found in John Hopkins OMIM database record 
ID 603021, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Mitochondrial 
ribosomal protein sl2 (MRPS12, Accession NP_066930.1) 
is another GAM96 target gene, herein designated TARGET 



GENE. MRPS12 BINDING SITE is a target binding site found 
in the 5 X untranslated region of multiple transcripts of 
mRNA encoded by MRPS12, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MRPS12 BINDING 
SITE, designated SEQ ID:9214, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 
nated SEQID:394. 

[16728] Another function of GAM96 is therefore inhibition of Mi- 
tochondrial ribosomal protein sl2 (MRPS12, Accession 
NP.066930.1), a gene which is a component of the mito- 
chondrial ribosome. Accordingly, utilities of GAM96 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MRPS12. 

[16729] The function of MRPS12 has been established by previous 
studies, accuracy center. To characterize human nuclear 
genes encoding components of the mitochondrial gene 
expression machinery, Shah et al. (1998) searched an ex- 
pressed sequence tag (EST) database with the amino acid 
sequence of E. coli rpsL. They isolated over 30 ESTs com- 
prising a single contig in both human and mouse, and 
they stated that this indicates RPMS12 is likely a single- 



copy gene in the genomes of these mammals. The 
RPMS12 protein has an N- terminal extension containing 
basic and hydroxyl- group amino acids, consistent with a 
role for RPMS12 in mitochondrial targeting. Johnson et al. 
(1998) cloned the gene encoding human mitochondrial ri- 
bosomal protein S12 based on its homology to the 
Drosophila tko gene. They found that the gene stretches 
over 1.7 kb of genomic DNA. The mRNA showed 3 distinct 
patterns of splicing within the 5- prime untranslated re- 
gion, with 1 form predominant over the other 2, in all hu- 
man tissues examined. The coding region of the leader 
sequence is interrupted in codon 17 by a second intron of 
990 bp. The predicted protein is translated as a prepep- 
tide of 138 amino acids and processed to a peptide of 112 
amino acids with a molecular mass of 12.3 kD. The au- 
thors pointed out that the functional role of RPMS12 
makes it a candidate gene for susceptibility to aminogly- 
coside ototoxicity (OMIM Ref. No. 580000), which in some 
cases is demonstrably due to mutation in the mitochon- 
drial gene encoding mitochondrial ribosomal RNA 12S, 
MTRNR1 (OMIM Ref. No. 561000). 

[16730] 

[16731] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16732] Johnson, D. F.; Hamon, M.; Fischel- Ghodsian, N. : Char- 
acterization of the human mitochondrial ribosomal S12 
gene. Genomics 52: 363- 368, 1998. ; and 

[16733] shah, Z. H.; Migliosi, V.; Miller, S. C. M.; Wang, A.; Fried- 
man, T. B.; Jacobs, H. T. : Chromosomal locations of three 
human nuclear genes (RPSM12, TUFM, and AFG3L1) speci- 
fying putative. 

[16734] Further studies establishing the function and utilities of 
MRPS12 are found in John Hopkins OMIM database record 
ID 603021, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Musculin 
(activated b-cell factor- 1) (MSC, Accession NP.005089.1) 
is another GAM96 target gene, herein designated TARGET 
GENE. MSC BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by MSC, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MSC BINDING SITE, designated SEQ ID:2216, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 



[16735] Another function of GAM96 is therefore inhibition of Mus- 
culin (activated b-cell factor- 1) (MSC, Accession 
NP_005089.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MSC. 

[16736] N-acetyltransferase 5 (ardl homolog, s. cerevisiae) (NAT5, 
Accession NP_852668.1) is another GAM96 target gene, 
herein designated TARGET GENE. NAT 5 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by NAT 5, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NAT 5 BINDING SITE, designated SEQ ID:13542, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16737] Another function of GAM96 is therefore inhibition of N- 
acetyltransferase 5 (ardl homolog, s. cerevisiae) (NAT5, 
Accession NP_852668.1) .Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NAT 5. 

[16738] N-acetyltransferase 5 (ardl homolog, s. cerevisiae) (NAT5, 
Accession NP_057184.1) is another GAM96 target gene, 



herein designated TARGET GENE. NAT 5 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by NAT5, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NAT 5 BINDING SITE, designated SEQ ID:13542, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16739] Another function of GAM96 is therefore inhibition of N- 
acetyltransferase 5 (ardl homolog, s. cerevisiae) (NAT5, 
Accession NP.057184.1) .Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NAT 5. 

[16740] N-acetyltransferase 5 (ardl homolog, s. cerevisiae) (NAT5, 
Accession NP_852669.1) is another GAM96 target gene, 
herein designated TARGET GENE. NAT 5 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by NAT 5, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NAT 5 BINDING SITE, designated SEQ ID:13542, to the nu- 



cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16741] Another function of GAM96 is therefore inhibition of N- 
acetyltransferase 5 (ardl homolog, s. cerevisiae) (NAT5, 
Accession NP_852669.1) . Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NAT 5. 

[16742] Madph oxidase 1 (NOX1, Accession NP_008983.1) is an- 
other GAM96 target gene, herein designated TARGET 
GENE. NOX1 BINDING SITE is a target binding site found in 
the 5 X untranslated region of multiple transcripts of 
mRNA encoded by NOX1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of NOX1 BINDING SITE, 
designated SEQ ID:13865, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16743] Another function of GAM96 is therefore inhibition of 

Nadph oxidase 1 (NOX1, Accession NP_008983.1), a gene 
which mediates the h+ currents of resting phagocytes and 
other tissues. Accordingly, utilities of GAM96 include di- 
agnosis, prevention and treatment of diseases and clinical 



conditions associated with NOX1. 
[16744] The function of NOX1 has been established by previous 
studies. Voltage- gated proton (hydrogen) channels play 
an important role in cellular defense against acidic stress. 
They are unique among ion channels with respect to their 
extremely high selectivity, marked temperature depen- 
dence, and unitary conductance, which is 3 orders of 
magnitude lower than that of most other ion channels. 
Starace et al. (1997) demonstrated that arginine- to- his- 
tidine mutations were sufficient to turn the voltage sensor 
of the Shaker K+ channel (see OMIM Ref. No. 176260) into 
a voltage- gated H+ conductance. The critical residues are 
reminiscent of a motif within the predicted third trans- 
membrane domain of gp91- phox, the electron- trans- 
porting subunit of the phagocyte NADPH oxidase encoded 
by the CYBB gene (OMIM Ref. No. 306400). When NOH1S 
was stably expressed in HEK293 cells by Banfi et al. 
(2000), it generated voltage- dependent, outward H+ cur- 
rents. The currents activated slowly upon depolarization, 
and several seconds were required to elicit maximal am- 
plitude, as expected for voltage- dependent H+ currents 
of epithelial cells and phagocytes. The NOH1S currents 
were reversibly blocked by zinc, a known H+ channel in- 



hibitor. Banfi et al. (2000) argued that the fact that NOH1S 
does not contain an electron transport chain suggests that 
H+ conductance is its main physiologic function, whereas 
flavocytochromes such as NOH1L or gp91- phox might 
conduct H+ ions as part of their electron transport mech- 
anism. 

[16745] 

[16746] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16747] Banfi, B.; Maturana, A.; Jaconi, S.; Arnaudeau, S.; Laforge, 
T.; Sinha, S.; Ligeti, E.; Demaurex, N.; Krause, K.- H. : A 
mammalian H+ channel generated through alternative 
splicing of the NADPH oxidase homolog NOH- 1. Science 
287: 138- 141, 2000. ; and 

[16748] starace, D. M; Stefani, E.; Bezanilla, F. : Voltage- depen- 
dent proton transport by the voltage sensor of the Shaker 
K+ channel. Neuron 19: 1319- 1327, 1997. 

[16749] Further studies establishing the function and utilities of 

NOX1 are found in John Hopkins OMIM database record ID 
300225, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Neurotensin recep- 
tor 2 (NTSR2, Accession NP_036476.1) is another GAM96 



target gene, herein designated TARGET GENE. NTSR2 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by NTSR2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NTSR2 BINDING SITE, designated SEQ ID:3637, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16750] Another function of GAM96 is therefore inhibition of Neu- 
rotensin receptor 2 (NTSR2, Accession NP_036476.1) . Ac- 
cordingly, utilities of GAM96 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with NTSR2. 

[16751] 2 , -5'-oligoadenylate synthetase 3, lOOkda (OAS3, Acces- 
sion NP_006178.1) is another GAM96 target gene, herein 
designated TARGET GENE. OAS3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by OAS3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of OAS3 BINDING SITE, designated 
SEQ ID: 12448, to the nucleotide sequence of GAM96 RNA, 



herein designated GAM RNA, also designated SEQ ID:394. 

[16752] Another function of GAM96 is therefore inhibition of 

Z'-S'-oligoadenylate synthetase 3, lOOkda (OAS3, Acces- 
sion NP_006178.1), a gene which may play a role in medi- 
ating resistance to virus infection, control of cell growth, 
differentiation, and apoptosis. Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with OAS3. 

[16753] The function of OAS3 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.P15RS (Accession NP_060640.2) is another 
GAM96 target gene, herein designated TARGET GENE. 
P15RS BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by P15RS, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of P15RS BINDING SITE, designated SEQ ID:11233, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16754] Another function of GAM96 is therefore inhibition of 

P15RS (Accession NP_060640.2) . Accordingly, utilities of 



GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with P15RS. 

[16755] Procollagen-proline, 2-oxoglutarate 4-dioxygenase 

(proline 4-hydroxylase), alpha polypeptide i (P4HA1, Ac- 
cession NP_000908.1) is another GAM96 target gene, 
herein designated TARGET GENE. P4HA1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by P4HA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of P4HA1 BINDING 
SITE, designated SEQ ID:3572, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 
nated SEQID:394. 

[16756] Another function of GAM96 is therefore inhibition of Pro- 
collagen-proline, 2-oxoglutarate 4-dioxygenase (proline 
4-hydroxylase), alpha polypeptide i (P4HA1, Accession 
NP_000908.1), a gene which catalyzes the formation of 4- 
hydroxyproline in collagen. Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with P4HA1. 

[16757] The function of P4HA1 has been established by previous 
studies. Prolyl 4- hydroxylase (EC 1.14.11.2) plays a cen- 



tral role in collagen synthesis. It catalyzes the formation 
of 4- hydroxy pro line in collagens by hydroxylation of 
proline residues in peptide linkages. The 4- hydroxypro- 
line residues are essential for the folding of the newly 
synthesized procollagen polypeptide chain into triple heli- 
cal molecules. The active enzyme is a tetramer of 2 alpha 
and 2 beta subunits with a molecular weight of about 
240,000. The beta subunit (P4HB; 176790) is identical to 
the enzyme disulfide isomerase (EC 5.3.4.1) and a major 
cellular thyroid- binding protein. The alpha subunit prob- 
ably contributes a major part of the catalytic site of the 
enzyme. Helaakoski et al. (1989) isolated cDNA clones for 
the alpha subunit. They found that the clones encode a 
polypeptide of 517 amino acid residues and a signal pep- 
tide of 17 amino acids. Southern blot analyses of human 
genomic DNA with a cDNA probe for the alpha subunit 
suggested the presence of only 1 gene encoding 2 types 
of mRNA, which appear to result from mutually exclusive 
alternative splicing of primary transcripts of 1 gene. 
Helaakoski et al. (1994) reported that the P4HA gene cov- 
ers more than 69 kilobases and consists of 16 exons. Evi- 
dence had previously been presented for a mutually ex- 
clusive alternative splicing of RNA transcripts of the gene. 



The present data indicated that the mutually exclusive se- 
quences found in the mRNAs are coded by 2 consecutive, 
homologous 71- bp exons, 9 and 10. These exons are 
identical in their first 5 basepairs and the overall identity 
between them is 61% at the nucleotide level and 58% at 
the level of the coded amino acids. Both types of mRNA 
were found to be expressed in all of the tissues studied, 
but in some tissues the type coding for the exon 9 or 
exon 10 sequences was more abundant than the other 
type. 

[16758] 

[16759] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16760] Helaakoski, T.; Vuori, K.; Myllyla, R.; Kivirikko, K. I.; Pihla- 
janiemi, T. : Molecular cloning of the alpha- subunit of 
human prolyl 4- hydroxylase: the complete cDNA- de- 
rived amino acid sequence and evidence for alternative 
splicing of RNA transcripts. Proc. Nat. Acad. Sci. 86: 
4392- 4396, 1989. ; and 

[16761] Helaakoski, T.; Veijola, J.; Vuori, K.; Rehn, M.; Chow, L. T.; 
Taillon- Miller, P.; Kivirikko, K. I.; Pihlajaniemi, T. : Struc- 
ture and expression of the human gene for the alpha sub- 



unit. 

[16762] Further studies establishing the function and utilities of 
P4HA1 are found in John Hopkins OMIM database record 
ID 176710, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Poly(a) bind- 
ing protein, cytoplasmic 1 (PABPC1, Accession 
NP_002559.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. PABPC1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PABPC1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PABPC1 BINDING SITE, desig- 
nated SEQ ID:18105, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16763] Another function of GAM96 is therefore inhibition of 

Poly(a) binding protein, cytoplasmic 1 (PABPC1, Accession 
NP_002559.1), a gene which involves in cytoplasmic regu- 
latory processes of mRNA metabolism. Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PABPC1. 



[16764] The function of PABPC1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66.2.Phosphoribosylaminoimidazole carboxylase, 
phosphoribosylaminoimidazole succinocarboxamide syn- 
thetase (PAICS, Accession NP_006443.1) is another 
GAM96 target gene, herein designated TARGET GENE. 
PAICS BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by PAICS, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PAICS BINDING SITE, designated SEQ ID: 1992, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16765] Another function of GAM96 is therefore inhibition of 

Phosphoribosylaminoimidazole carboxylase, phosphori- 
bosylaminoimidazole succinocarboxamide synthetase 
(PAICS, Accession NP_006443.1), a gene which is required 
for purine biosynthesis. Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PAICS. 

[16766] The function of PAICS has been established by previous 



studies. Schild et al. (1990) used the functional comple- 
mentation of mutations in Saccharomyces cerevisiae to 
isolate a human cDNA clone complementing the ade- 2 
(phosphoribosylaminoimidazole carboxylase; EC 4.1.1.21) 
yeast mutation. The same cDNA also complemented ade- 
1 (phosphoribosylaminoimidazole succinocarboxamide 
synthetase; EC 6.3.2.6); thus, this is a bifunctional en- 
zyme. Although these enzymes are encoded by genes on 
different chromosomes in yeast, their enzymatic activities 
copurify from chicken livers, and the complementation of 
both activities by this single cDNA clone suggests that the 
enzyme is bifunctional in humans. Barton et al. (1991) 
mapped the gene to chromosome 4 by fusing Chinese 
hamster ovary (CHO) cells carrying the Ade(- )D mutation 
with human lymphocytes using inactivated Sendai virus. 
Two of the isolated subclones contained only the long arm 
of human chromosome 4 translocated onto a CHO chro- 
mosome, thus providing evidence that the gene in ques- 
tion is on 4q. By subjecting 2 of the subclones containing 
chromosome 4 to BrdU visible light segregation, Barton et 
al. (1991) demonstrated that all of the isolated purine 
auxotrophic cell lines showed a loss of 4q. It is notewor- 
thy that this bifunctional enzyme maps to the same gen- 



eral region as the monofunctional enzyme PPAT (OMIM 
Ref. No. 172450), which catalyzes the first step in the 
biosynthetic pathway for the production of AMP from 
phosphoribosylpyrophosphate (PRPP) and maps to 4pter- 
q21. AIR carboxylase (EC 4.1.1.21)/SAICAR synthetase (EC 
6.3.2.6) is a bifunctional enzyme, the activities of which 
are required for steps 6 and 7, respectively, of purine 
biosynthesis. Brayton et al. (1994) demonstrated that in 
the human, as in the chicken, the GPAT gene (OMIM Ref. 
No. 172450), which catalyzes the first and presumably 
rate- limiting reaction in purine biosynthesis, is closely 
linked and divergently transcribed. The intergenic region 
is approximately 625 bp in the human and 229 bp in the 
chicken. Although there are several examples for bidirec- 
tional transcription in higher eukaryotes, GPAT- AIRC was 
the first example for bidirectional transcription of tightly 
coupled genes that are not structurally related but are in- 
volved in the same pathway. This may be a eukaryotic 
equivalent of a prokaryotic operon. 

[16767] 

[16768] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[16769] schild, D.; Brake, A. J.; Kiefer, M. C; Young, D.; Barr, P.J. : 
Cloning of three human multifunctional de novo purine 
biosynthetic genes by functional complementation of 
yeast mutations. Proc. Nat. Acad. Sci. 87: 2916- 2920, 
1990. ; and 

[16770] Brayton, K. A.; Chen, Z.; Zhou, C; Nagy, P. L; Gavalas, A.; 
Trent, J. M.; Deaven, L. L; Dixon, J. E.; Zalkin, H. : Two 
genes for de novo purine nucleotide synthesis on human 
chromosom. 

[16771] Further studies establishing the function and utilities of 

PAICS are found in John Hopkins OMIM database record ID 
172439, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Poly(rc) binding pro- 
tein 4 (PCBP4, Accession NP_065151.1) is another CAM96 
target gene, herein designated TARGET GENE. PCBP4 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by PCBP4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PCBP4 BINDING SITE, designated 
SEQ ID:2715, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 



[16772] Another function of GAM96 is therefore inhibition of 
Poly(rc) binding protein 4 (PCBP4, Accession 
NP_065151.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCBP4. 

[16773] Poly(rc) binding protein 4 (PCBP4, Accession 

NP_127502.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. PCBP4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PCBP4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PCBP4 
BINDING SITE, designated SEQ ID:2715, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16774] Another function of GAM96 is therefore inhibition of 
Poly(rc) binding protein 4 (PCBP4, Accession 
NP_127502.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCBP4. 

[16775] Poly(rc) binding protein 4 (PCBP4, Accession 

NP_127501.1) is another GAM96 target gene, herein des- 



ignated TARGET GENE. PCBP4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PCBP4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PCBP4 
BINDING SITE, designated SEQ ID:2715, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16776] Another function of GAM96 is therefore inhibition of 
Poly(rc) binding protein 4 (PCBP4, Accession 
NP.127501.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCBP4. 

[16777] Poly(rc) binding protein 4 (PCBP4, Accession 

NP_127503.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. PCBP4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PCBP4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PCBP4 
BINDING SITE, designated SEQ ID:2715, to the nucleotide 



sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16778] Another function of GAM96 is therefore inhibition of 
Poly(rc) binding protein 4 (PCBP4, Accession 
NP_127503.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCBP4. 

[16779] Protocadherin alpha 9 (PCDHA9, Accession NP.054724.1) 
is another GAM96 target gene, herein designated TARGET 
GENE. PCDHA9 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by PCDHA9, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PCDHA9 BIND- 
ING SITE, designated SEQ ID:7481, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16780] Another function of GAM96 is therefore inhibition of Pro- 
tocadherin alpha 9 (PCDHA9, Accession NP_054724.1), a 
gene which is a calcium- dependent cell- adhesion pro- 
tein. Accordingly, utilities of GAM96 include diagnosis, 
prevention and treatment of diseases and clinical condi- 



tions associated with PCDHA9. 

[16781] The function of PCDHA9 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM 3 0.1. pyruvate dehydrogenase kinase, isoenzyme 2 
(PDK2, Accession NP_002602.2) is another GAM96 target 
gene, herein designated TARGET GENE. PDK2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by PDK2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PDK2 BIND- 
ING SITE, designated SEQ ID:7892, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16782] Another function of GAM96 is therefore inhibition of Pyru- 
vate dehydrogenase kinase, isoenzyme 2 (PDK2, Acces- 
sion NP_002602.2) . Accordingly, utilities of GAM96 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PDK2. 

[16783] Paternally expressed 10 (PEG10, Accession NP_055883.1) 
is another GAM96 target gene, herein designated TARGET 
GENE. PEG10 BINDING SITE is a target binding site found 



in the 3 X untranslated region of mRNA encoded by PEG10, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PEG10 BINDING SITE, designated SEQ 
ID:11113, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16784] Another function of GAM96 is therefore inhibition of Pa- 
ternally expressed 10 (PEG10, Accession NP_055883.1) . 
Accordingly, utilities of GAM96 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PEG 10. 

[16785] 6-phosphofructo-2-kinase/fructose-2,6-biphosphatase 4 
(PFKFB4, Accession NP_004558.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. PFKFB4 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PFKFB4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PFKFB4 
BINDING SITE, designated SEQ ID:10430, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 



[16786] Another function of GAM96 is therefore inhibition of 

6-phosphofructo-2-kinase/fructose-2,6-biphosphatase 4 
(PFKFB4, Accession NP_004558.1), a gene which catalizes 
synthesis and degradation of fructose 2,6- bisphosphate. 
Accordingly, utilities of GAM96 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PFKFB4. 

[16787] The function of PFKFB4 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. Polymeric immunoglobulin receptor (PIGR, 
Accession NP.002635.2) is another GAM96 target gene, 
herein designated TARGET GENE. PIGR BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by PIGR, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PIGR BINDING SITE, desig- 
nated SEQ ID:20111, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16788] Another function of GAM96 is therefore inhibition of Poly- 
meric immunoglobulin receptor (PIGR, Accession 



NP_002635.2) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PIGR. 

[16789] phosphatidylinositol-4-phosphate 5-kinase, type ii, beta 
(PIP5K2B, Accession NP.619632.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. PIP5K2B BIND- 
ING SITE is a target binding site found in the 5^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
PIP5K2B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PIP5K2B BINDING SITE, designated 
SEQ ID: 18234, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16790] Another function of GAM96 is therefore inhibition of 

Phosphatidylinositol-4-phosphate 5-kinase, type ii, beta 
(PIP5K2B, Accession NP_619632.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PIP5K2B. 

[16791] phosphatidylinositol-4-phosphate 5-kinase, type ii, beta 
(PIP5K2B, Accession NP_003550.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. PIP5K2B BIND- 
ING SITE is a target binding site found in the 5 X untrans- 



lated region of multiple transcripts of mRNA encoded by 
PIP5K2B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PIP5K2B BINDING SITE, designated 
SEQ ID: 18234, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16792] Another function of GAM96 is therefore inhibition of 

Phosphatidylinositol-4-phosphate 5-kinase, type ii, beta 
(PIP5K2B, Accession NP_003550.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PIP5K2B. 

[16793] Pbx/knotted 1 homeobox 1 (PKNOX1, Accession 

NP.004562.2) is another GAM96 target gene, herein des- 
ignated TARGET GENE. PKNOX1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PKNOX1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PKNOX1 BINDING SITE, desig- 
nated SEQ ID: 12842, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 



[16794] Another function of GAM96 is therefore inhibition of Pbx/ 
knotted 1 homeobox 1 (PKNOX1, Accession 
NP_004562.2), a gene which may regulate gene expres- 
sion and control cell differentiation. Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PKNOX1. 

[16795] The function of PKNOX1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.1.Phospholipase a2, group iva (cytosolic, cal- 
cium-dependent) (PLA2G4A, Accession NP.077734.1) is 
another GAM96 target gene, herein designated TARGET 
GENE. PLA2G4A BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
PLA2G4A, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PLA2G4A BINDING SITE, designated 
SEQ ID:11581, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16796] Another function of GAM96 is therefore inhibition of 

Phospholipase a2, group iva (cytosolic, calcium-depen- 
dent) (PLA2G4A, Accession NP_077734.1), a gene which 



catalyzes the release of arachidonic acid from membrane 
phospholipids. Accordingly, utilities of GAM96 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with PLA2G4A. 
[16797] The function of PLA2G4A has been established by previ- 
ous studies. Cytosolic phospholipase A2 (PLA2; EC 
3.1.1.4) catalyzes the release of arachidonic acid from 
membrane phospholipids. Arachidonic acid in turn serves 
as precursor for a wide spectrum of biologic effectors, 
collectively known as eicosanoids, that are involved in 
hemodynamic regulation, inflammatory responses, and 
other cellular processes. Dennis (1994) reviewed various 
types of PLA2. The best characterized is the group II PLA2 
originally isolated from human synovial fluid (i.e., 
PLA2G2A; 172411). Groups I (human pancreatic, PLA2G1B 
(OMIM Ref. No. 172410); also found in cobras and kraits), 
II (synovial; also found in rattlesnakes and vipers), and III 
(forms of which were described in bee and lizard) are se- 
creted; group IV is cytosolic. Cytosolic phospholipase A2 
described here (see OMIM Ref. No. GenBank AF065216) is 
distinct from the synovial phospholipase A2 (PLA2G2A; 
172411); it has a large molecular weight; is DTT- insensi- 
tive; is activated at a nanomolar to micromolar calcium 



concentration range, which prevails in the cytosol; and is 
arachidonic acid- specific at the sn- 2 position (Skorecki, 
1995). PLA2B, the synovial phospholipase A2 described by 
Seilhamer et al. (1989), is a small molecular weight en- 
zyme that is DTT- sensitive. PLA2B is secreted from cells, 
active in the micromolar to millimolar calcium concentra- 
tion range that prevails in the extracellular medium, and 
active in inflammatory exudates. Sharp et al. (1991) am- 
plified PLA2G4A by PCR with human U937 monoblast 
cells, using degenerate primers designed from the puri- 
fied sequenced protein. They cloned PLA2G4 cDNA from a 
U937 library screened with the PCR product. The deduced 
749- amino acid protein has a predicted molecular mass 
of 85 kD and contains several potential PKC and tyrosine 
kinase phosphorylation sites. Northern blot analysis de- 
tected an approximately 3- kb transcript in U937 cells. 
Western blot analysis of U937 cells revealed that PLA2G4 
migrates with an apparent molecular mass of 100 kD. Tay 
et al. (1995) mapped the PLA2G4A gene to rat chromo- 
some 13 by PCR- based intercross genotyping and to hu- 
man lq25 by fluorescence in situ hybridization. The gene 
encoding the enzyme prostaglandin- endoperoxide syn- 
thase- 2, also known as cyclooxygenase- 2 (PTGS2; 



600262), had previously been mapped to the same chro- 
mosomal region, raising the possibility of coordinate reg- 
ulation. PTGS2 is downstream of cytosolic phospholipase 
A2 in the biochemical pathway for eicosanoid production. 

[16798] 

[16799] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[16800] Dennis, E. A. : Diversity of group types, regulation, and 

function of phospholipase A2. J. Biol. Chem. 269: 13057- 

13060, 1994. ; and 
[16801] Tayj A .; Simon, J. S.; Squire, J.; Hamel, K.; Jacob, H.J.; Sko- 

recki, K. : Cytosolic phospholipase A2 gene in human and 

rat: chromosomal localization and polymorphic markers. 

Genomics 26. 

[16802] Further studies establishing the function and utilities of 
PLA2G4A are found in John Hopkins OMIM database 
record ID 600522, and in cited publications listed in Table 
5, which are hereby incorporated by refer- 
ence. Pleiomorphic adenoma gene-like 1 (PLAGL1, Acces- 
sion NP_006709.2) is another GAM96 target gene, herein 
designated TARGET GENE. P LAG LI BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 



multiple transcripts of mRNA encoded by PLAGL1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
P LAG LI BINDING SITE, designated SEQ ID: 15766, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16803] Another function of GAM96 is therefore inhibition of 

Pleiomorphic adenoma gene-like 1 (PLAGL1, Accession 
NP_006709.2), a gene which regulates apoptosis and cell 
cycle arrest. Accordingly, utilities of GAM96 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with PLAGL1. 

[16804] The function of PLAGL1 has been established by previous 
studies. Cell proliferation is regulated through connected 
molecular pathways controlling cell division, differentia- 
tion, growth arrest, and apoptosis. A tight control of these 
events is necessary to the maintenance of homeostasis 
from development to senescence and involves multiple 
genes. Dysregulation of some of these genes can lead to 
pathologic situations such as neurodegenerative disor- 
ders, immunodeficiency syndromes, and cancer. Early 
studies on tumor development focused on oncogenes, the 



genes whose gain of function leads to enhanced cell 
growth. The inactivation of a tumor suppressor gene, in 
contrast, can contribute to the growth deregulation of a 
tumor cell. This tumor suppressor gene inactivation can 
occur through a loss- of- function mutation accompanied 
by a loss of heterozygosity, homozygous deletion, or epi- 
genetic mechanisms. Several lines of evidence suggest a 
tumor suppressor function to a candidate gene: involve- 
ment in familial predisposition to cancer, inactivation in 
human tumors, tumor formation in null- mutant mice, 
and functional properties compatible with a role in cell 
proliferation or development. The candidates in which all 
of these criteria had been fulfilled include p53 (OMIM Ref. 
No. 191170), RB (OMIM Ref. No. 180200), pl6 (OMIM Ref. 
No. 600160), and VHL (OMIM Ref. No. 193300). Spengler 
et al. (1997) isolated a novel mouse gene, designated Zac, 
which encodes a protein with 7 zinc fingers of the C2H2 
type that is only distantly related to previously isolated 
zinc finger proteins and that inhibits tumor cell prolifera- 
tion in vitro and in vivo in nude mice. They showed that 
these antiproliferative properties ensued from the regula- 
tion of 2 pathways critical to the activity of p53, i.e., cell 
cycle progression and apoptosis. Thus, mouse Zac was the 



first gene unrelated to p53 that was found to regulate 
these 2 fundamental genetic programs. The authors hy- 
pothesized that Zac also could share with p53 its tumor 
suppressor activity and isolated the human homolog of 
Zac to investigate its putative tumor suppressor function. 
They found that human ZAC is a widely expressed zinc 
finger protein that shows transactivation and DNA- bind- 
ing activities. Furthermore, like its mouse counterpart and 
p53, ZAC inhibits tumor cell proliferation through the in- 
duction of both apoptosis and cell cycle arrest. Kamiya et 
al. (2000) described a screen for new imprinted human 
genes, and in this way identified the ZAC/PLAGL1 gene as 
a strong candidate for transient neonatal diabetes mellitus 
(TNDM; 601410). To screen for imprinted genes, they 
compared parthenogenetic DNA from a chimeric patient 
FD and androgenetic DNA from hydatidiform mole, using 
restriction landmark genome scanning for methylation. 
This resulted in identification of 2 novel imprinted loci, 
one of which (NV149) mapped to the TNDM region of 
6q24. From analysis of the corresponding genomic re- 
gion, it was determined that NV149 lies approximately 60 
kb upstream of the ZAC/PLAGL1 gene. RT- PCR analysis 
was used to confirm that the ZAC/PLAGL1 gene is ex- 



pressed only from the paternal allele in a variety of tis- 
sues. TNDM is known to result from upregulation of a pa- 
ternally expressed gene on 6q24. Kamiya et al. (2000) 
pointed to the paternal expression, map position, and 
known biologic properties of ZAC/PLAGL1 as making it 
highly likely that it is the TNDM gene. In particular, ZAC/ 
PLAGL1 is a transcriptional regulator of the type 1 recep- 
tor for pituitary adenylate cyclase- activating polypeptide 
(OMIM Ref. No. 102981), which is the most potent known 
insulin secretagogue and an important mediator of au- 
tocrine control of insulin secretion in the pancreatic islet. 

[16805] 

[16806] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16807] Spengler, D.; Villalba, M.; Hoffmann, A.; Pantaloni, C; 
Houssami, S.; Bockaert, J.; Journot, L. : Regulation of 
apoptosis and cell cycle arrest by Zacl, a novel zinc finger 
protein expressed in the pituitary gland and the brain. 
EMBOJ. 16: 2814- 2825, 1997. ; and 

[16808] Kamiya, M.; Judson, H.; Okazaki, Y.; Kusakabe, M.; Mura- 
matsu, M.; Takada, S.; Takagi, N.; Arima, T.; Wake, N.; 
Kamimura, K.; Satomura, K.; Hermann, R.; Bonthron, D. T.; 



Hayashizaki, Y. :. 

[16809] Further studies establishing the function and utilities of 
PLAGL1 are found in John Hopkins OMIM database record 
ID 603044, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Proteolipid 
protein 1 (pelizaeus-merzbacher disease, spastic paraple- 
gia 2, uncomplicated) (PLP1, Accession NP.000524.2) is 
another GAM96 target gene, herein designated TARGET 
GENE. PLP1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PLP1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PLP1 BINDING SITE, designated SEQ ID:7068, 
to the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 

[16810] Another function of GAM96 is therefore inhibition of Pro- 
teolipid protein 1 (pelizaeus-merzbacher disease, spastic 
paraplegia 2, uncomplicated) (PLP1, Accession 
NP_000524.2) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PLP1. 

[16811] Paired mesoderm homeo box 1 (PMX1, Accession 



NP_073207.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. PMX1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PMX1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PMX1 
BINDING SITE, designated SEQ ID:2960, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16812] Another function of GAM96 is therefore inhibition of 
Paired mesoderm homeo box 1 (PMX1, Accession 
NP.073207.1), a gene which acts as a transcriptional reg- 
ulator of muscle creatine kinase. Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PMX1. 

[16813] The function of PMX1 has been established by previous 
studies. Homeo box genes are expressed in specific tem- 
poral and spatial patterns and function as transcriptional 
regulators of developmental processes. The murine 
homeo box gene Pmx (paired mesoderm homeo box), 
previously called K- 2 and mHox, is expressed in a meso- 
dermally restricted pattern in embryos and most abun- 



dantly in cardiac, skeletal, and smooth muscle tissues in 
adults (Kern et al., 1994). Grueneberg et al. (1992) cloned 
the homologous human gene. By means of interspecific 
backcross analysis, Kern et al. (1994) determined that the 
Pmx gene is located on mouse chromosome 1, approxi- 
mately 3.3 cM distal to the Gsh- 4 homeo box locus. The 
gene contains at least 5 exons spanning a minimum of 60 
kb of genomic DNA, making this the largest known 
murine homeo box gene. The homologous human gene 
may map to lq inasmuch as this region is syntenic with 
the region of mouse chromosome 1 where Pmx is located. 
Norris et al. (2000) mapped the human PRRX1 gene to 
lq23 by fluorescence in situ hybridization. 

[16814] 

[16815] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16816] Grueneberg, D. A.; Natesan, S.; Alexandre, C.; Gilman, M. 
Z. : Human and Drosophila homeodomain proteins that 
enhance the DNA- binding activity of serum response fac- 
tor. Science 257: 1089- 1095, 1992. ; and 

[16817] Norris, R. A.; Scott, K. K.; Moore, C. S.; Stetten, G.; Brown, 
C. R.; Jabs, E. W.; Wulfsberg, E. A.; Yu, J.; Kern, M. J. : Hu- 



man PRRX1 and PRRX2 genes: cloning, expression, ge- 
nomic localiz. 

[16818] Further studies establishing the function and utilities of 

PMX1 are found in John Hopkins OMIM database record ID 
167420, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Paired mesoderm 
homeo box 1 (PMX1, Accession NP_008833.1) is another 
GAM96 target gene, herein designated TARGET GENE. 
PMX1 BINDING SITE is a target binding site found in the 3 x 
untranslated region of multiple transcripts of mRNA en- 
coded by PMX1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PMX1 BINDING SITE, designated 
SEQ ID:2960, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16819] Another function of GAM96 is therefore inhibition of 
Paired mesoderm homeo box 1 (PMX1, Accession 
NP_008833.1), a gene which acts as a transcriptional reg- 
ulator of muscle creatine kinase. Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PMX1. 

[16820] The function of PMX1 has been established by previous 



studies. Homeo box genes are expressed in specific tem- 
poral and spatial patterns and function as transcriptional 
regulators of developmental processes. The murine 
homeo box gene Pmx (paired mesoderm homeo box), 
previously called K- 2 and mHox, is expressed in a meso- 
dermally restricted pattern in embryos and most abun- 
dantly in cardiac, skeletal, and smooth muscle tissues in 
adults (Kern et al., 1994). Grueneberg et al. (1992) cloned 
the homologous human gene. By means of interspecific 
backcross analysis, Kern et al. (1994) determined that the 
Pmx gene is located on mouse chromosome 1, approxi- 
mately 3.3 cM distal to the Gsh- 4 homeo box locus. The 
gene contains at least 5 exons spanning a minimum of 60 
kb of genomic DNA, making this the largest known 
murine homeo box gene. The homologous human gene 
may map to lq inasmuch as this region is syntenic with 
the region of mouse chromosome 1 where Pmx is located. 
Norris et al. (2000) mapped the human PRRX1 gene to 
lq23 by fluorescence in situ hybridization. 

[16821] 

[16822] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[16823] Grueneberg, D. A.; Natesan, S.; Alexandre, C; Gilman, M. 
Z. : Human and Drosophila homeodomain proteins that 
enhance the DNA- binding activity of serum response fac- 
tor. Science 257: 1089- 1095, 1992. ; and 

[16824] NorriSj R . A. ; scott, K. K.; Moore, C. S.; Stetten, G.; Brown, 
C. R.; Jabs, E. W.; Wulfsberg, E. A.; Yu, J.; Kern, M. J. : Hu- 
man PRRX1 and PRRX2 genes: cloning, expression, ge- 
nomic localiz. 

[16825] Further studies establishing the function and utilities of 

PMX1 are found in John Hopkins OMIM database record ID 
167420, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Polymerase (dna di- 
rected) sigma (POLS, Accession NP_008930.1) is another 
GAM96 target gene, herein designated TARGET GENE. 
POLS BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by POLS, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
POLS BINDING SITE, designated SEQ ID:9961, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16826] Another function of GAM96 is therefore inhibition of Poly- 



merase (dna directed) sigma (POLS, Accession 
NP_008930.1), a gene which is necessary for chromosome 
segregation. Accordingly, utilities of GAM96 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with POLS. 
[16827] The function of POLS has been established by previous 

studies. Wang et al. (2000) found that yeast TRF4, an evo- 
lutionary conserved gene necessary for chromosome 
segregation, encodes a DNA polymerase with beta- poly- 
merase- like properties. A double mutant in the redun- 
dant homologs TRF4 and TRF5 is unable to complete S 
phase, whereas a TRF4 single mutant completes a pre- 
sumably defective S phase that results in the failure of co- 
hesion between the replicated sister chromatids. This 
suggested that TRFs are a key link in the coordination be- 
tween DNA replication and sister chromatid cohesion. 
Walowsky et al. (1999) noted that a region of the human 
TRF4- 1 gene is identical to an STS (OMIM Ref. No. 
G06245) mapping to 5pl5. This region of chromosome 
5p is among the most common regions amplified in small 
cell lung tumor cell lines and in primary small cell tumors. 
In addition, amplifications in this region are frequently 
found in high- grade ovarian tumors. 



[16828] 

[16829] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16830] wang, Z.; Castano, I. B.; De Las Penas, A.; Adams, C; 

Christman, M. F. : Pol kappa: a DNA polymerase required 
for sister chromatid cohesion. Science 289: 774- 779, 
2000. ; and 

[16831] walowsky, C; Fitzhugh, D.J.; Castano, I. B.; Ju, J. Y.; Levin, 
N. A.; Christman, M. F. : The topoisomerase- related func- 
tion gene TRF4 affects cellular sensitivity to the antitumor 
agent. 

[16832] Further studies establishing the function and utilities of 
POLS are found in John Hopkins OMIM database record ID 
605198, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Protein phosphatase 
2, regulatory subunit b (b56), delta isoform (PPP2R5D, Ac- 
cession NP_006236.1) is another CAM96 target gene, 
herein designated TARGET GENE. PPP2R5D BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by PPP2R5D, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of PPP2R5D BINDING SITE, designated SEQ 
ID: 19741, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 
[16833] Another function of GAM96 is therefore inhibition of Pro- 
tein phosphatase 2, regulatory subunit b (b56), delta iso- 
form (PPP2R5D, Accession NP_006236.1), a gene which is 
a regulatory subunit of protein phosphatase 2A. Accord- 
ingly, utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP2R5D. 

[16834] The function of PPP2R5D has been established by previous 
studies. Protein phosphorylation is a regulatory mecha- 
nism commonly employed in cellular processes such as 
cell cycle progression, growth factor signaling, and cell 
transformation. Protein phosphatase 2A (PP2A), a het- 
erotrimeric serine/threonine phosphatase, has been im- 
plicated in a variety of regulatory processes including cell 
growth and division, muscle contraction, and gene tran- 
scription. PP2A is composed of a 36- kD catalytic subunit 
(OMIM Ref. No. 176915), a highly homologous 65- kD 
structural subunit, and any of several different regulatory 
subunits which control its specificity. According to Mc- 



Cright et al. (1996), the B56 family of regulatory subunits 
is encoded by at least 5 homologous but distinct genes, 
termed B56- alpha, - beta, - gamma, - delta, and - ep- 
silon. McCright et al. (1996) cloned the B56- delta gene 
from a human fetal brain cDNA library using a partial 
cDNA sequence. They found that B56- delta encoded a 
602- amino acid protein with a predicted molecular mass 
of 69,947 Da. This subunit is able to form a functional 
trimeric PP2A phosphatase when combined with an A and 
a C subunit. 

[16835] 

[16836] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16837] McCright, B.; Brothman, A. R.; Virshup, D. M. : Assignment 
of human protein phosphatase 2A regulatory subunit 
genes B56- alpha, B56- beta, B56- gamma, B56- delta, 
and B56- epsilon (PPP2R5A- - PPP2R5E), highly expressed 
in muscle and brain, to chromosome regions lq41, 
llql2, 3p21, 6p21.1, and 7pll.2- to- pl2. Genomics 
36: 168- 170, 1996. ; and 

[16838] McCright, B.; Rivers, A. M.; Audlin, S.; Virshup, D. M. : The 
B56 family of protein phosphatase 2A (PP2A) regulatory 



subunits encodes differentiation- induced phosphopro- 
teins that target. 

[16839] Further studies establishing the function and utilities of 

PPP2R5D are found in John Hopkins OMIM database record 
ID 601646, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Protein phos- 
phatase 2, regulatory subunit b (b56), delta isoform 
(PPP2R5D, Accession NP_851308.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. PPP2R5D 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by PPP2R5D, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PPP2R5D BINDING SITE, designated 
SEQ ID: 19741, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16840] Another function of GAM96 is therefore inhibition of Pro- 
tein phosphatase 2, regulatory subunit b (b56), delta iso- 
form (PPP2R5D, Accession NP_851308.1), a gene which is 
a regulatory subunit of protein phosphatase 2A. Accord- 
ingly, utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with PPP2R5D. 

[16841] The function of PPP2R5D has been established by previous 
studies. Protein phosphorylation is a regulatory mecha- 
nism commonly employed in cellular processes such as 
cell cycle progression, growth factor signaling, and cell 
transformation. Protein phosphatase 2A (PP2A), a het- 
erotrimeric serine/threonine phosphatase, has been im- 
plicated in a variety of regulatory processes including cell 
growth and division, muscle contraction, and gene tran- 
scription. PP2A is composed of a 36- kD catalytic subunit 
(OMIM Ref. No. 176915), a highly homologous 65- kD 
structural subunit, and any of several different regulatory 
subunits which control its specificity. According to Mc- 
Cright et al. (1996), the B56 family of regulatory subunits 
is encoded by at least 5 homologous but distinct genes, 
termed B56- alpha, - beta, - gamma, - delta, and - ep- 
silon. McCright et al. (1996) cloned the B56- delta gene 
from a human fetal brain cDNA library using a partial 
cDNA sequence. They found that B56- delta encoded a 
602- amino acid protein with a predicted molecular mass 
of 69,947 Da. This subunit is able to form a functional 
trimeric PP2A phosphatase when combined with an A and 
a C subunit. 



[16842] 

[16843] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16844] McCright, B.; Brothman, A. R.; Virshup, D. M. : Assignment 
of human protein phosphatase 2A regulatory subunit 
genes B56- alpha, B56- beta, B56- gamma, B56- delta, 
and B56- epsilon (PPP2R5A- - PPP2R5E), highly expressed 
in muscle and brain, to chromosome regions lq41, 
llql2, 3p21, 6p21.1, and 7pll.2- to- pl2. Genomics 
36: 168- 170, 1996. ; and 

[16845] McCright, B.; Rivers, A. M.; Audlin, S.; Virshup, D. M. : The 
B56 family of protein phosphatase 2A (PP2A) regulatory 
subunits encodes differentiation- induced phosphopro- 
teins that target. 

[16846] Further studies establishing the function and utilities of 

PPP2R5D are found in John Hopkins OMIM database record 
ID 601646, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Protein phos- 
phatase 2, regulatory subunit b (b56), delta isoform 
(PPP2R5D, Accession NP_851307.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. PPP2R5D 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of multiple transcripts of mRNA encoded 
by PPP2R5D, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PPP2R5D BINDING SITE, designated 
SEQ ID: 19741, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 
[16847] Another function of GAM96 is therefore inhibition of Pro- 
tein phosphatase 2, regulatory subunit b (b56), delta iso- 
form (PPP2R5D, Accession NP_851307.1), a gene which is 
a regulatory subunit of protein phosphatase 2A. Accord- 
ingly, utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PPP2R5D. 

[16848] The function of PPP2R5D has been established by previous 
studies. Protein phosphorylation is a regulatory mecha- 
nism commonly employed in cellular processes such as 
cell cycle progression, growth factor signaling, and cell 
transformation. Protein phosphatase 2A (PP2A), a het- 
erotrimeric serine/threonine phosphatase, has been im- 
plicated in a variety of regulatory processes including cell 
growth and division, muscle contraction, and gene tran- 
scription. PP2A is composed of a 36- kD catalytic subunit 



(OMIM Ref. No. 176915), a highly homologous 65- kD 
structural subunit, and any of several different regulatory 
subunits which control its specificity. According to Mc- 
Cright et al. (1996), the B56 family of regulatory subunits 
is encoded by at least 5 homologous but distinct genes, 
termed B56- alpha, - beta, - gamma, - delta, and - ep- 
silon. McCright et al. (1996) cloned the B56- delta gene 
from a human fetal brain cDNA library using a partial 
cDNA sequence. They found that B56- delta encoded a 
602- amino acid protein with a predicted molecular mass 
of 69,947 Da. This subunit is able to form a functional 
trimeric PP2A phosphatase when combined with an A and 
a C subunit. 

[16849] 

[16850] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16851] McCright, B.; Brothman, A. R.; Virshup, D. M. : Assignment 
of human protein phosphatase 2A regulatory subunit 
genes B56- alpha, B56- beta, B56- gamma, B56- delta, 
and B56- epsilon (PPP2R5A- - PPP2R5E), highly expressed 
in muscle and brain, to chromosome regions lq41, 
llql2, 3p21, 6p21.1, and 7pll.2- to- pl2. Genomics 



36: 168- 170, 1996. ; and 

[16852] McCright, B.; Rivers, A. M.; Audlin, S.; Virshup, D. M. : The 
B56 family of protein phosphatase 2A (PP2A) regulatory 
subunits encodes differentiation- induced phosphopro- 
teins that target. 

[16853] Further studies establishing the function and utilities of 

PPP2R5D are found in John Hopkins OMIM database record 
ID 601646, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Prokineticin 1 
(PROK1, Accession NP_115790.1) is another GAM96 target 
gene, herein designated TARGET GENE. PROK1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by PROK1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PROK1 BIND- 
ING SITE, designated SEQ ID:18144, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16854] Another function of GAM96 is therefore inhibition of 

Prokineticin 1 (PROK1, Accession NP_115790.1), a gene 
which induces proliferation, migration and fenestration in 
capillary endothelial cells derived from endocrine glands. 



Accordingly, utilities of GAM96 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PROK1. 
[16855] The function of PROK1 has been established by previous 
studies. Endocrine gland- derived vascular endothelial 
growth factor (EG- VEGF) induces proliferation, migration, 
and fenestration in capillary endothelial cells derived from 
endocrine glands. Its expression is induced by hypoxia 
and is restricted to the steroidogenic glands (ovary, testis, 
adrenal, and placenta). Its expression is often comple- 
mentary to the expression of VEGF (OMIM Ref. No. 
192240), suggesting that these molecules function in a 
coordinated manner. LeCouter et al. (2001) screened a li- 
brary of purified human secreted proteins for the ability to 
induce proliferation in primary bovine adrenal cortex- de- 
rived capillary endothelial cells. EG- VEGF was capable of 
inducing a strong and reproducible mitogenic response. 
Mature EG- VEGF is a protein with a relative molecular 
mass of 8,600 encoded by a cDNA cloned from human 
ovary library. The 1.4- kb cDNA encodes a protein of 105 
amino acids with a well defined signal sequence. The ma- 
ture protein is predicted to have 86 amino acids, including 
10 cysteines, and an expected isoelectric point of 8.46. 



These cysteines potentially form 5 disulfide bridges. EG- 
VEGF displays a high degree of homology to a nontoxic 
protein purified from the venom of the black mamba 
snake, venom protein A (VPRA). The structure of native 
VPRA was solved, and the disulfide bridge partners were 
revealed. The number and spacing of cysteines are com- 
pletely conserved between VPRA and EG- VEGF. BV8, a 
human molecule closely related to a peptide isolated from 
the yellow- bellied toad, is 58% identical to the EG- VEGF 
mature protein. There is also significant homology to the 
carboxy- terminal sequence of Xenopus dickkopf (see 
OMIM Ref. No. 605189) and to colipase (OMIM Ref. No. 
120105). Li et al. (2001) identified EG- VEGF as proki- 
neticin- 1. EG- VEGF is mitogenic and chemoattractive 
and able to induce fenestration. EG- VEGF expression is 
induced by hypoxia, and there is an HIF1 (OMIM Ref. No. 
603348) binding site present on EG- VEGF. EG- VEGF is 
able to induce angiogenesis and ovarian cyst formation. 
Northern blot analysis demonstrated expression in testis, 
ovary, adrenal gland, and placenta. A signal was de- 
tectable in prostate after prolonged exposure 

[16856] 

[16857] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[16858] LeCouter, J.; KowalskiJ.; Foster, J.; Hass, P.; Zhang, Z.; 
Dillard- Telm, L; Frantz, C; Rangell, L; DeGuzman, L.; 
Keller, C- A.; Peale, F.; Gurney, P.; Hillan, K.J.; Ferrara, N. 
: Identification of an angiogenic mitogen selective for en- 
docrine gland endothelium. Nature 412: 877- 884, 2001. 
; and 

[16859] Lij M. ; Bullock, C. M.; Knauer, D. J.; Ehlert, F. J.; Zhou, Q. Y. 
: Identification of two prokineticin cDNAs: recombinant 
proteins potently contract gastrointestinal smooth muscle. 
Mol. 

[16860] Further studies establishing the function and utilities of 
PROK1 are found in John Hopkins OMIM database record 
ID 606233, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Peroxisomal 
farnesylated protein (PXF, Accession NP_002848.1) is an- 
other GAM96 target gene, herein designated TARGET 
GENE. PXF BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PXF, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of PXF BINDING SITE, designated SEQ ID:4076, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16861] Another function of GAM96 is therefore inhibition of Per- 
oxisomal farnesylated protein (PXF, Accession 
NP_002848.1), a gene which may function in peroxisomal 
biogenesis or assembly and therefore may be associated 
with Peroxisome biogenesis disorder (pbd). Accordingly, 
utilities of GAM96 include diagnosis, prevention and 
treatment of Peroxisome biogenesis disorder (pbd), and of 
other diseases and clinical conditions associated with PXF. 

[16862] The function of PXF has been established by previous 

studies. The covalent attachment of prenyl lipids, such as 
farnesyl or geranylgeranyl groups, by specific transferases 
is indispensable for the cellular sorting of many proteins. 
James et al. (1994) identified in hamster a farnesylated 
protein, called peroxisomal farnesylated protein or PxF, 
that localized to the outer surface of peroxisomes. Kam- 
merer et al. (1997) found that the protein sequence of PxF 
is 93% identical to that of HK33, a human protein identi- 
fied by Braun et al. (1994). Braun et al. (1994) reported 
that HK33 is a predicted 299- amino acid protein with a 
mass of 33 kD by SDS- PAGE. Northern blot analysis and 



RT- PCR revealed that HK33 is expressed ubiquitously as 
2.2 to 2.5- kb and 4- kb mRNAs. The fact that the gene 
was transcribed in all cells and tissues tested indicated its 
status as a housekeeping gene. Braun et al. (1994) 
demonstrated that at least 2 different HK33 transcripts 
result from the use of alternative polyadenylation sites. 
Kammerer et al. (1997) isolated 4 variant HK33, or PXF, 
mRNAs produced by alternative splicing. They found that 
the proteins encoded by 2 of the splice variants were far- 
nesylated in vitro. Using immunoelectron microscopy, 
Kammerer et al. (1997) showed that PXF is localized to the 
cytoplasmic surface of peroxisomes in liver cells. These 
authors reported that the PXF gene contains 8 exons and 
spans approximately 9 kb. The basal promoter is located 
within the first 239 bp upstream of the coding region. 

[16863] 

[16864] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16865] Braun, A.; Kammerer, S.; Weissenhorn, W.; Weiss, E. H.; 
Cleve, H. : Sequence of a putative human housekeeping 
gene (HK33) localized on chromosome 1. Gene 146: 291- 
295, 1994. ; and 



[16866] Kammerer, S.; Arnold, N.; Gutensohn, W.; Mewes, H.- W.; 
Kunau, W.- H.; Hofler, C; Roscher, A. A.; Braun, A. : Ge- 
nomic organization and molecular characterization of a 
gene encoding HsPX. 

[16867] Further studies establishing the function and utilities of 
PXF are found in John Hopkins OMIM database record ID 
600279, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Peroxisomal mem- 
brane protein 3, 35kda (Zellweger syndrome) (PXMP3, Ac- 
cession NP_000309.1) is another GAM96 target gene, 
herein designated TARGET GENE. PXMP3 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by PXMP3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PXMP3 BINDING 
SITE, designated SEQ ID:12286, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16868] Another function of GAM96 is therefore inhibition of Per- 
oxisomal membrane protein 3, 35kda (Zellweger syn- 
drome) (PXMP3, Accession NP_000309.1) . Accordingly, 
utilities of GAM96 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with PXMP3. 

[16869] Rab22a, member ras oncogene family (RAB22A, Accession 
NP_065724.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. RAB22A BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by RAB22A, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of RAB22A BINDING SITE, desig- 
nated SEQ ID: 10718, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16870] Another function of GAM96 is therefore inhibition of 

Rab22a, member ras oncogene family (RAB22A, Accession 
NP_065724.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB22A. 

[16871] Rapl, gtpase activating protein 1 (RAP1GA1, Accession 

NP_002876.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. RAP1GA1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RAP1GA1, corresponding to a target binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of RAP1GA1 BINDING SITE, des- 
ignated SEQ ID: 17705, to the nucleotide sequence of 
GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16872] Another function of GAM96 is therefore inhibition of 
Rapl, gtpase activating protein 1 (RAP1GA1, Accession 
NP_002876.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAP1GA1. 

[16873] RASSF5 (Accession NP.113625.1) is another GAM96 target 
gene, herein designated TARGET GENE. RASSF5 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of multiple transcripts of mRNA encoded by 
RASSF5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of RASSF5 BINDING SITE, designated 
SEQ ID: 1440, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16874] Another function of GAM96 is therefore inhibition of 

RASSF5 (Accession NP_113625.1) . Accordingly, utilities of 



GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RASSF5. 

I 1 6875] RDH-E2 (Accession NP_620419.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. RDH-E2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by RDH-E2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RDH-E2 
BINDING SITE, designated SEQ ID: 18476, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16876] Another function of GAM96 is therefore inhibition of RDH- 
E2 (Accession NP_620419.1) . Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RDH-E2. 

[16877] Renin (REN, Accession XP_085689.1) is another GAM96 
target gene, herein designated TARGET GENE. REN BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
REN, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 



quences of REN BINDING SITE, designated SEQ ID:4098, to 
the nucleotide sequence of GAM96 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:394. 
[16878] Another function of GAM96 is therefore inhibition of 

Renin (REN, Accession XP_085689.1) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
REN. 

[16879] R p42 (Accession NP_065691.1) is another GAM96 target 
gene, herein designated TARGET GENE. RP42 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by RP42, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RP42 BINDING 
SITE, designated SEQ ID:2138, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 
nated SEQID:394. 

[16880] Another function of GAM96 is therefore inhibition of RP42 
(Accession NP_065691.1), a gene which not clear yet and 
therefore may be associated with Autism. Accordingly, 
utilities of GAM96 include diagnosis, prevention and 
treatment of Autism, and of other diseases and clinical 



conditions associated with RP42. 
[16881] The function of RP42 has been established by previous 
studies. In a systematic search for genes expressed in 
proliferating neuroblasts whose human orthologs map to 
susceptibility loci for autism (OMIM Ref. No. 209850), Mas 
et al. (2000) isolated a novel mouse gene, which they des- 
ignated RP42. They obtained the human homolog by com- 
bining contigs of human ESTs and RT- PCR of human em- 
bryonic mRNAs. The deduced human and mouse RP42 
proteins contain 259 amino acids and differ by only 2 
residues. They show 30 to 36% overall sequence identity 
to an S. pombe and a C. elegans protein, suggesting that 
the RP42 protein has an important cellular function. 
Northern blot analysis in the mouse embryo demonstrated 
expression of 2 transcripts, with the larger transcript 
reaching peak expression from Ell to E15, and the 
smaller transcript showing high expression from E7 to 
E15, indicating developmentally regulated expression, 
which was found particularly in proliferating neuroblasts. 
In mouse adult tissues, 3 transcripts were expressed in 
testis, kidney, liver, skeletal muscle, and heart, with 
weaker expression in brain. Northern blot analysis of adult 
human tissues detected 2 RP42 transcripts of approxi- 



mately 3.7 and 2.7 kb at lower levels of expression than in 
mouse. RT- PCR showed that RP42 is expressed in the 
human embryo telencephalon Mas et al. (2000) identified 
the human RP42 sequence in a cluster of embryonic neu- 
ronally expressed genes on a PAC mapping to 6ql6, mak- 
ing it a candidate gene for the susceptibility autism locus 
previously assigned to this region 

[16882] 

[16883] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16884] M aSj C; Bourgeois, F.; Bulfone, A.; Levacher, B.; Mugnier, 
C; Simonneau, M. : Cloning and expression analysis of a 
novel gene, RP42, mapping to an autism susceptibility lo- 
cus on 6ql6. Genomics 65: 70- 74, 2000. ; and 

[16885] Mas, C; Bourgeois, F.; Bulfone, A.; Levacher, B.; Mugnier, 
C; Simonneau, M. : Cloning and expression analysis of a 
novel gene, RP42, mapping to an autism susceptibility lo- 
cus on 6ql6. Ge. 

[16886] Further studies establishing the function and utilities of 
RP42 are found in John Hopkins OMIM database record ID 
605905, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Sodium channel, 



voltage-gated, type v, alpha polypeptide (long 
(electrocardiographic) qt syndrome 3) (SCN5A, Accession 
NP_000326.2) is another GAM96 target gene, herein des- 
ignated TARGET GENE. SCN5A BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SCN5A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SCN5A BINDING SITE, designated 
SEQ ID: 18915, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16887] Another function of GAM96 is therefore inhibition of 

Sodium channel, voltage-gated, type v, alpha polypeptide 
(long (electrocardiographic) qt syndrome 3) (SCN5A, Ac- 
cession NP_000326.2) . Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SCN5A. 

[16888] SEC61B (Accession NP_006799.1) is another GAM96 target 
gene, herein designated TARGET GENE. SEC61B BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SEC61B, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of SEC61B BIND- 
ING SITE, designated SEQ ID:9649, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16889] Another function of GAM96 is therefore inhibition of 

SEC61B (Accession NP_006799.1) . Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SEC61B. 

[16890] Sh3-domain binding protein 2 (SH3BP2, Accession 

NP_003014.2) is another GAM96 target gene, herein des- 
ignated TARGET GENE. SH3BP2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SH3BP2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SH3BP2 BINDING SITE, desig- 
nated SEQ ID: 15 16, to the nucleotide sequence of GAM96 
RNA, herein designated GAM RNA, also designated SEQ 
ID:394. 

[16891] Another function of GAM96 is therefore inhibition of 
Sh3-domain binding protein 2 (SH3BP2, Accession 
NP_003014.2) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with SH3BP2. 

[16892] Solute carrier family 4, sodium bicarbonate cotransporter, 
member 4 (SLC4A4, Accession NP_003750.1) is another 
GAM96 target gene, herein designated TARGET GENE. 
SLC4A4 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by SLC4A4, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SLC4A4 BINDING SITE, designated SEQ ID: 12800, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16893] Another function of GAM96 is therefore inhibition of So- 
lute carrier family 4, sodium bicarbonate cotransporter, 
member 4 (SLC4A4, Accession NP_003750.1), a gene 
which is a sodium bicarbonate cotransporter and there- 
fore may be associated with Proximal renal tubular acido- 
sis, mental retardation, and bilateral glaucoma, cataracts, 
and band keratopathy. Accordingly, utilities of GAM96 in- 
clude diagnosis, prevention and treatment of Proximal re- 
nal tubular acidosis, mental retardation, and bilateral 
glaucoma, cataracts, and band keratopathy, and of other 
diseases and clinical conditions associated with SLC4A4. 



[16894] The function of SLC4A4 has been established by previous 
studies. By screening a human heart cDNA library with rat 
kidney Nbc cDNAs, followed by a PCR approach, Choi et 
al. (1999) isolated a full- length cDNA encoding a heart 
NBC, which they called hhNBC. They reported that the 
coding sequence of hhNBC is identical to that of pNBC 
(Abuladze et al., 1998). However, the 5- prime untrans- 
lated regions of hhNBC and pNBC differ. Northern blot 
analysis using the 5- prime region of the hhNBC coding 
sequence as probe detected an approximately 9- kb tran- 
script that was strongly expressed in pancreas and weakly 
expressed in heart and brain. Choi et al. (1999) found that 
both hhNBC and kNBC (Burnham et al., 1997), when ex- 
pressed in Xenopus, are electrogenic. Soleimani and Burn- 
ham (2000) stated that kNBC (Burnham et al., 1997) and 
pNBC (Abuladze et al., 1998) are encoded by splice vari- 
ants of the same gene, SLC4A4, which they called NBC1. 
Mutations in the SLC4A4 gene (e.g., 603345.0001, 
603345.0002) cause proximal renal tubular acidosis with 
bilateral glaucoma, cataracts, and band keratopathy 
(OMIM Ref. No. 604278). Such mutations may increase the 
bicarbonate concentration in the corneal stroma, which 
would facilitate calcium deposition leading to band ker- 



atopathy. Igarashi et al. (1999) suggested that the kidney 
and pancreatic NBCs are derived from a common gene by 
alternative splicing and that mutations at the common re- 
gion would inactivate both isoforms. Studies by Usui et al. 
(1999) confirmed that both kidney and pancreatic NBC are 
involved in the transport of sodium and bicarbonate out 
of the corneal stroma and into the aqueous humor. 

[16895] 

[16896] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16897] Soleimani, M.; Burnham, C. E. : Physiologic and molecular 
aspects of the Na(+):HCO(3- ) cotransporter in health and 
disease processes. Kidney Int. 57: 371- 384, 2000. ; and 

[16898] choi, I.; Romero, M. F.; Khandoudi, N.; Bril, A.; Boron, W. 
F. : Cloning and characterization of a human electrogenic 
Na(+)- HCO(3- ) cotransporter isoform (hhNBC). Am. J. 
Physiol. 276: C57. 

[16899] Further studies establishing the function and utilities of 
SLC4A4 are found in John Hopkins OMIM database record 
ID 603345, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Solute carrier 
family 5 (sodium-dependent vitamin transporter), member 



6 (SLC5A6, Accession NP_066918.1) is another GAM96 
target gene, herein designated TARGET GENE. SLC5A6 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SLC5A6, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SLC5A6 BINDING SITE, designated SEQ ID: 10988, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16900] Another function of GAM96 is therefore inhibition of So- 
lute carrier family 5 (sodium-dependent vitamin trans- 
porter), member 6 (SLC5A6, Accession NP.066918.1) . 
Accordingly, utilities of GAM96 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC5A6. 

[16901] SLC5A8 (Accession NP_666018.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. SLC5A8 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by SLC5A8, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SLC5A8 



BINDING SITE, designated SEQ ID:7461, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16902] Another function of GAM96 is therefore inhibition of 

SLC5A8 (Accession NP_666018.1) . Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SLC5A8. 

[16903] S p3 transcription factor (SP3, Accession XP.092672.2) is 
another GAM96 target gene, herein designated TARGET 
GENE. SP3 BINDING SITE is a target binding site found in 
the 5 x untranslated region of mRNA encoded by SP3, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SP3 BINDING SITE, designated SEQ ID: 183 15, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16904] Another function of GAM96 is therefore inhibition of Sp3 
transcription factor (SP3, Accession XP.092672.2), a gene 
which binds to gt and gc boxes promoters elements. Ac- 
cordingly, utilities of GAM96 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SP3. 



[16905] The function of SP3 has been established by previous 

studies. Kingsley and Winoto (1992) noted that in T cells, 
a consensus GT box similar to the GC box is bound by 
Spl. Gel shift analysis showed that other regulatory pro- 
teins also bind the GT box. They then cloned 2 novel cD- 
NAs using the Spl zinc finger domain as a probe. These 
new transcription factors, termed Sp2 (OMIM Ref. No. 
601801) and Sp3 by them, encode proteins with several 
transactivation domains and a zinc finger DNA- binding 
domain with homology to Spl. The Sp3 cDNA encodes an 
open reading frame of 713 amino acids. They found that 
the amino acid sequence of Sp3 is 90% homologous to 
that of Spl within the zinc finger region, and that there is 
significant homology throughout the protein. Kingsley and 
Winoto (1992) found that, when expressed in vitro, both 
Spl and Sp3 bind strongly to GC- and GT- box regulatory 
elements. Hagen et al. (1992) independently performed 
recognition site screening for factors which bind to the GT 
motif of the uteroglobin promoter. They isolated Sp3 and 
Sp4 (OMIM Ref. No. 600540), referring to them as SPR2 
and SPR1 (for Sp- related factors 2 and 1) respectively. 
Northern blot analysis showed that Sp3 is expressed as a 
5.0- kb message in all cell lines and tissues tested. Hagen 



et al. (1994) found that Sp3 represses Spl- mediated 
transcriptional activation, suggesting that Sp3 is an in- 
hibitory member of the Sp gene family. 

[16906] 

[16907] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16908] Kalff- Suske, M.; Kunz, J.; Grzeschik, K.- H.; Suske, G. : 
Human Sp3 transcriptional regulator gene (SP3) maps to 
chromosome 2q31. Genomics 37: 410- 412, 1996. ; and 

H6909] Hagen, G.; Muller, S.; Beato, M.; Suske, G. : Cloning by 
recognition site screening of two novel GT box binding 
proteins: a family of Spl related genes. Nucleic Acids Res. 
20: 5519- 5525, 19. 

[16910] Further studies establishing the function and utilities of 
SP3 are found in John Hopkins OMIM database record ID 
415000, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Sprouty homolog 3 
(drosophila) (SPRY3, Accession NP_005831.1) is another 
GAM96 target gene, herein designated TARGET GENE. 
SPRY3 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by SPRY3, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SPRY3 BINDING SITE, designated SEQID:11554, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16911] Another function of GAM96 is therefore inhibition of 
Sprouty homolog 3 (drosophila) (SPRY3, Accession 
NP_005831.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SPRY3. 

[16912] srp (Accession NP_149976.1) is another GAM96 target 

gene, herein designated TARGET GENE. SRP BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by SRP, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SRP BINDING 
SITE, designated SEQ ID: 1261, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 
nated SEQID:394. 

[16913] Another function of GAM96 is therefore inhibition of SRP 
(Accession NP_149976.1), a gene which ligands for the 
type 2 CRH receptor . Accordingly, utilities of GAM96 in- 



elude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SRP. 
[16914] The function of SRP has been established by previous 

studies. The stresscopin (SCP; 605901) and stresscopin- 
related peptide (SRP) genes encode specific ligands for the 
type 2 CRH receptor (CRHR2; 602034), which mediates 
stress coping responses during the recovery phase of 
stress. Hsu and Hsueh (2001) identified human stress- 
copin (SCP) and stresscopin- related peptide (SRP) as cor- 
ticotropin- releasing hormone (CRH)/urocortin (OMIM Ref. 
No. 600945) family members. The 112- amino acid hu- 
man SRP open reading frame contains a signal peptide for 
secretion, and the region containing the 43- amino acid 
mature peptide is flanked by potential proteolytic cleavage 
sites and an alpha- amidation donor residue. A stretch of 
30 residues at the respective carboxy termini of human 
and pufferfish SRP has an extended alpha- helical struc- 
ture shared by all CRH family peptides. SRP is expressed 
in diverse peripheral tissues as well as in the central ner- 
vous system. Treatment with stresscopin or stresscopin- 
related peptide suppressed food intake and delayed gas- 
tric emptying in mice and decreased heat- induced edema 
in rats. Hsu and Hsueh (2001) concluded that SCP and SRP 



might represent endogenous ligands for maintaining 
homeostasis after stress, and could allow the design of 
drugs to ameliorate stress- related diseases. Reyes et al. 
(2001) cloned mouse urocortin II, a homolog of human 
SRP, and a partial cDNA encoding human SRP, which they 
termed urocortin- related peptide (URP). The mouse and 
human proteins share 76% amino acid identity. Hybridiza- 
tion histochemistry showed expression in cell groups in- 
volved in stress- related physiologic and behavioral func- 
tions. By analysis of a BAC clone, Reyes et al. (2001) 
mapped the SRP gene to chromosome 3p21.3. 

[16915] 

[16916] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16917] Hsu, S. Y.; Hsueh, A.J. W. : Human stresscopin and stress- 
copin- related peptide are selective ligands for the type 2 
corticotropin- releasing hormone receptor. Nature Med. 7: 
605- 611, 2001. ; and 

[16918] ReyeSj t. M.; Lewis, K.; Perrin, M. H.; Kunitake, K. S.; 

Vaughan, J.; Arias, C. A.; Hogenesch, J. B.; Gulyas, J.; Riv- 
ier, J.; Vale, W. W.; Sawchenko, P. E. : Urocortin II: a mem- 
ber of. 



[16919] Further studies establishing the function and utilities of 
SRP are found in John Hopkins OMIM database record ID 
605902, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Serine/threonine ki- 
nase 23 (STK23, Accession NP.055185.1) is another 
GAM96 target gene, herein designated TARGET GENE. 
STK23 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by STK23, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of STK23 BINDING SITE, designated SEQ ID:7482, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16920] Another function of GAM96 is therefore inhibition of Ser- 
ine/threonine kinase 23 (STK23, Accession NP_055185.1) 
. Accordingly, utilities of GAM96 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with STK23. 

[16921] T54 (Accession NP.056513.2) is another GAM96 target 

gene, herein designated TARGET GENE. T54 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by T54, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of T54 BINDING 
SITE, designated SEQ ID:8102, to the nucleotide sequence 
of GAM96 RNA, herein designated GAM RNA, also desig- 
nated SEQID:394. 

[16922] Another function of GAM96 is therefore inhibition of T54 
(Accession NP.056513.2) .Accordingly, utilities of GAM96 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with T54. 

[16923] T-box 4 (TBX4, Accession NP_060958.2) is another 
GAM96 target gene, herein designated TARGET GENE. 
TBX4 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by TBX4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TBX4 BINDING SITE, designated SEQ ID:3489, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16924] Another function of GAM96 is therefore inhibition of T- 

box 4 (TBX4, Accession NP_060958.2) . Accordingly, utili- 
ties of GAM96 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
TBX4. 

[16925] Transcription factor-like 5 (basic helix-loop-helix) 

(TCFL5, Accession NP_006593.1) is another GAM96 target 
gene, herein designated TARGET GENE. TCFL5 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by TCFL5, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TCFL5 BIND- 
ING SITE, designated SEQ ID:19813, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16926] Another function of GAM96 is therefore inhibition of 
Transcription factor-like 5 (basic helix-loop-helix) 
(TCFL5, Accession NP_006593.1) . Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TCFL5. 

[16927] TIM50L (Accession XP.053074.2) is another GAM96 target 
gene, herein designated TARGET GENE. TIM50L BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by TIM50L, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TIM50L BIND- 
ING SITE, designated SEQ ID:12301, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16928] Another function of GAM96 is therefore inhibition of 

TIM50L (Accession XP_053074.2) . Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TIM50L. 

[16929] Tumor necrosis factor (ligand) superfamily, member 9 

(TNFSF9, Accession NP.003802.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. TNFSF9 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by TNFSF9, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TNFSF9 
BINDING SITE, designated SEQ ID:19645, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16930] Another function of GAM96 is therefore inhibition of Tu- 
mor necrosis factor (ligand) superfamily, member 9 
(TNFSF9, Accession NP_003802.1) . Accordingly, utilities 



of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TNFSF9. 

[16931] Tropomyosin 3 (TPM3, Accession NP_689476.1) is another 
GAM96 target gene, herein designated TARGET GENE. 
TPM3 BINDING SITE is a target binding site found in the 5 x 
untranslated region of multiple transcripts of mRNA en- 
coded byTPM3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TPM3 BINDING SITE, designated 
SEQ ID:8850, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16932] Another function of GAM96 is therefore inhibition of 

Tropomyosin 3 (TPM3, Accession NP_689476.1) . Accord- 
ingly, utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TPM3. 

[16933] Tripartite motif-containing 31 (TRIM31, Accession 

NP_438111.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. TRIM31 BINDING SITE is a target 
binding site found in the 5' untranslated region of multi- 
ple transcripts of mRNA encoded by TRIM31, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
TRIM31 BINDING SITE, designated SEQ ID:1342, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16934] Another function of GAM96 is therefore inhibition of Tri- 
partite motif-containing 31 (TRIM31, Accession 
NP_438111.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM31. 

[16935] Tripartite motif-containing 31 (TRIM31, Accession 

NP.008959.2) is another GAM96 target gene, herein des- 
ignated TARGET GENE. TRIM31 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by TRIM31, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
TRIM31 BINDING SITE, designated SEQ ID:1342, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16936] Another function of GAM96 is therefore inhibition of Tri- 
partite motif-containing 31 (TRIM31, Accession 



NP_008959.2) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM31. 

[16937] ubiquitin associated protein 2 (UBAP2, Accession 

NP_680476.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. UBAP2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by UBAP2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
UBAP2 BINDING SITE, designated SEQ ID: 11910, to the nu- 
cleotide sequence of GAM96 RNA, herein designated GAM 
RNA, also designated SEQ ID:394. 

[16938] Another function of GAM96 is therefore inhibition of 
Ubiquitin associated protein 2 (UBAP2, Accession 
NP_680476.1) . Accordingly, utilities of GAM96 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with UBAP2. 

[16939] ubiquitously transcribed tetratricopeptide repeat gene, x 
chromosome (UTX, Accession NP_066963.1) is another 
GAM96 target gene, herein designated TARGET GENE. UTX 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by UTX, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of UTX 
BINDING SITE, designated SEQ ID:7037, to the nucleotide 
sequence of GAM96 RNA, herein designated GAM RNA, 
also designated SEQ ID:394. 

[16940] Another function of GAM96 is therefore inhibition of 

Ubiquitously transcribed tetratricopeptide repeat gene, x 
chromosome (UTX, Accession NP_066963.1), a gene which 
contains tetratricopeptide repeat motifs believed to medi- 
ate protein- protein interaction. Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with UTX. 

[16941] The function of UTX has been established by previous 
studies. Greenfield et al. (1996) described a mouse Y- 
linked gene, Uty (OMIM Ref. No. 400009), which is widely 
expressed and encodes a tetratricopeptide repeat (TPR) 
protein. TPR motifs are found in a variety of functionally 
distinct proteins and are believed to mediate protein- 
protein interaction. The 5.5- kb Uty transcript encodes a 
1,186 amino acid protein with 8 TPR motifs in its N termi- 
nus. Greenfield et al. (1998) reported that the human UTY 



gene maps to band 5C. This band is known to contain one 
or more genes functioning in spermatogenesis and a Y- 
specific growth gene. Greenfield et al. (1998) described 
the isolation of an X- linked homolog of Uty, called Utx 
(ubiquitously transcribed TPR gene on the X chromo- 
some), which is expressed from the inactive X chromo- 
some in both mice and humans. The gene maps to the 
proximal region of the mouse X chromosome in an inter- 
val containing the Maoa (OMIM Ref. No. 309850) and 
Maob (OMIM Ref. No. 309860) genes, thus placing it in 
band A2- A3. By Southern analysis of a panel of rodent/ 
human somatic cell hybrids carrying derivative X chromo- 
somes, Greenfield et al. (1998) mapped the human UTX 
gene to Xpll.3- pll.23. By fluorescence in situ hy- 
bridization on normal human metaphase spreads, they re- 
fined the localization to Xpll.2 

[1 6942] 

[16943] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[16944] Greenfield, A.; Carrel, L; Pennisi, D.; Philippe, C.; Quaderi, 

N.; Siggers, P.; Steiner, K.; Tarn, P. P. L; Monaco, A. P.; 

Willard, H. F.; Koopman, P. : The UTX gene escapes X in- 



activation in mice and humans. Hum. Molec. Genet. 7: 
737- 742, 1998. ; and 

[16945] Greenfield, A. J.; Scott, D.; Pennisi, D.; Ehrmann, I.; Ellis, 
P.; Cooper, L; Simpson, E.; Koopman, P. : An H- YDb epi- 
tope is encoded by a novel mouse Y chromosome gene. 
Nature Genet. 1. 

[16946] Further studies establishing the function and utilities of 
UTX are found in John Hopkins OMIM database record ID 
300128, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Vang-like 2 (van 
gogh, drosophila) (VANGL2, Accession XP.049695.4) is 
another GAM96 target gene, herein designated TARGET 
GENE. VANGL2 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by 
VANGL2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of VANGL2 BINDING SITE, designated 
SEQ ID: 10530, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16947] Another function of GAM96 is therefore inhibition of 

Vang-like 2 (van gogh, drosophila) (VANGL2, Accession 
XP_049695.4), a gene which may take part in defining the 



lateral boundary of floorplate differentiation and therefore 
may be associated with Neural tube defects. Accordingly, 
utilities of GAM96 include diagnosis, prevention and 
treatment of Neural tube defects, and of other diseases 
and clinical conditions associated with VANGL2. 

[16948] The function of VANGL2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Vav 3 oncogene (VAV3, Accession 
NP_006104.3) is another GAM96 target gene, herein des- 
ignated TARGET GENE. VAV3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by VAV3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of VAV3 BINDING SITE, designated 
SEQ ID: 17719, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16949] Another function of GAM96 is therefore inhibition of Vav 3 
oncogene (VAV3, Accession NP_006104.3) . Accordingly, 
utilities of GAM96 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with VAV3. 



[16950] Williams beuren syndrome chromosome region 21 

(WBSCR21, Accession NP_683713.1) is another GAM96 
target gene, herein designated TARGET GENE. WBSCR21 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by WBSCR21, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of WBSCR21 BINDING SITE, designated 
SEQ ID: 1932 1, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16951] Another function of GAM96 is therefore inhibition of 
Williams beuren syndrome chromosome region 21 
(WBSCR21, Accession NP_683713.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WBSCR21. 

[16952] Williams beuren syndrome chromosome region 21 

(WBSCR21, Accession NP_112585.2) is another GAM96 
target gene, herein designated TARGET GENE. WBSCR21 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by WBSCR21, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of WBSCR21 BINDING SITE, designated 
SEQ ID: 1932 1, to the nucleotide sequence of GAM96 RNA, 
herein designated GAM RNA, also designated SEQ ID:394. 

[16953] Another function of GAM96 is therefore inhibition of 
Williams beuren syndrome chromosome region 21 
(WBSCR21, Accession NP_112585.2) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WBSCR21. 

[16954] ZFP276 (Accession NP_689500.1) is another GAM96 target 
gene, herein designated TARGET GENE. ZFP276 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by ZFP276, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ZFP276 BIND- 
ING SITE, designated SEQ ID:1176, to the nucleotide se- 
quence of GAM96 RNA, herein designated GAM RNA, also 
designated SEQ ID:394. 

[16955] Another function of GAM96 is therefore inhibition of 

ZFP276 (Accession NP_689500.1) . Accordingly, utilities of 
GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZFP276. 



[16956] ZFYVE26 (Accession XP_03 1077.1) is another GAM96 tar- 
get gene, herein designated TARGET GENE. ZFYVE26 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by ZFYVE26, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ZFYVE26 BINDING SITE, designated SEQ ID: 13984, to the 
nucleotide sequence of GAM96 RNA, herein designated 
GAM RNA, also designated SEQ ID:394. 

[16957] Another function of GAM96 is therefore inhibition of 

ZFYVE26 (Accession XP_031077.1) . Accordingly, utilities 
of GAM96 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZFYVE26. 

[16958] Z i nc fi n g er protein 297b (ZNF297B, Accession 

NP_054726.1) is another GAM96 target gene, herein des- 
ignated TARGET GENE. ZNF297B BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ZNF297B, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ZNF297B BINDING SITE, des- 
ignated SEQ ID: 12416, to the nucleotide sequence of 



GAM96 RNA, herein designated GAM RNA, also designated 
SEQID:394. 

[16959] Another function of GAM96 is therefore inhibition of Zinc 
finger protein 297b (ZNF297B, Accession NP_054726.1) . 
Accordingly, utilities of GAM96 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF297B. 

[16960] 

[16961] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 97 
(GAM97), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[16962] GAM97 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM97 was detected is described hereinabove 
with reference to Figs. 8-15. 

[16963] GAM97 gene, herein designated GAM GENE, and GAM97 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 

[16964] GAM97 gene encodes a GAM97 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 



genes, and unlike most ordinary genes, GAM97 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM97 precursor RNA is designated SEQ ID: 175, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[16965] GAM97 precursor RNA folds onto itself, forming GAM97 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[16966] GAM97 precursor RNA folds onto itself, forming GAM97 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 



cleotide sequence of the second half thereof. 

[16967] Nucleotide sequence of GAM97 precursor RNA, desig- 
nated SEQ-ID: 175, and a schematic representation of a 
predicted secondary folding of GAM97 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[16968] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 9 7 folded precursor RNA into GAM 9 7 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM97 RNA is designated SEQ 
ID:274, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[16969] GAM97 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM97 target 
RNA, herein designated GAM TARGET RNA. GAM97 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5" untranslated region, a protein 



coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[16970] GAM97 RNA, herein designated GAM RNA, binds comple- 
mentarity to one or more target binding sites located in 
untranslated regions of GAM97 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM97 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM97 RNA may have a different number of target 
binding sites in untranslated regions of a GAM97 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the S^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[16971] The complementary binding of GAM97 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM97 target 



RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM 9 7 target RNA into GAM97 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[16972] | t j S appreciated that GAM97 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM97 target genes. The mRNA of each one of this plu- 
rality of GAM97 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM97 RNA, 
herein designated GAM RNA, and which when bound by 
GAM97 RNA causes inhibition of translation of respective 
one or more GAM97 target proteins. 

[16973] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM97 gene, herein designated GAM GENE, on one or 
more GAM97 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 



known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[16974] | t j S appreciated that specific functions and accordingly 
utilities of GAM97 correlate with, and may be deduced 
from, the identity of the target genes which GAM97 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[16975] 
[16976] 

[16977] Ac-like transposable element (ALTE, Accession 

NM.004729.1) is a GAM97 target gene, herein designated 
TARGET GENE. ALTE BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
ALTE, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ALTE BINDING SITE, designated SEQ 



ID:13580, to the nucleotide sequence of GAM97 RNA, 
herein designated GAM RNA, also designated SEQ ID:274. 

[16978] a function of GAM97 is therefore inhibition of Ac-like 
transposable element (ALTE, Accession NM_004729.1) . 
Accordingly, utilities of GAM97 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ALTE. 

[16979] Chromosome 21 open reading frame 5 (C21orf5, Acces- 
sion NM_005 128.1) is another GAM97 target gene, herein 
designated TARGET GENE. C21orf5 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by C21orf5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C21orf5 BIND- 
ING SITE, designated SEQ ID:16569, to the nucleotide se- 
quence of GAM97 RNA, herein designated GAM RNA, also 
designated SEQ ID:274. 

[16980] Another function of GAM97 is therefore inhibition of 

Chromosome 21 open reading frame 5 (C21orf5, Acces- 
sion NM_005128.1) . Accordingly, utilities of GAM97 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C21orf5. 



[16981] chemokine (c-c motif) receptor 6 (CCR6, Accession 

NM_031409.1) is another GAM97 target gene, herein des- 
ignated TARGET GENE. CCR6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by CCR6, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CCR6 
BINDING SITE, designated SEQ ID:12282, to the nucleotide 
sequence of GAM97 RNA, herein designated GAM RNA, 
also designated SEQ ID:274. 

[16982] Another function of GAM97 is therefore inhibition of 
Chemokine (c-c motif) receptor 6 (CCR6, Accession 
NM_031409.1) . Accordingly, utilities of GAM97 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CCR6. 

[16983] DKFZP434N161 (Accession ) is another GAM97 target 
gene, herein designated TARGET GENE. DKFZP434N161 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by DKFZP434N161, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of DKFZP434N161 BINDING SITE, designated SEQ 
ID:10163, to the nucleotide sequence of GAM97 RNA, 
herein designated GAM RNA, also designated SEQ ID:274. 

[16984] Another function of GAM97 is therefore inhibition of DK- 
FZP434N161 (Accession ) . Accordingly, utilities of GAM97 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DKFZP434N161. 

[16985] Coagulation factor ii (thrombin) receptor (F2R, Accession 
NM_001992.2) is another GAM97 target gene, herein des- 
ignated TARGET GENE. F2R BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by F2R, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of F2R BINDING SITE, designated SEQ 
ID:8374, to the nucleotide sequence of GAM97 RNA, 
herein designated GAM RNA, also designated SEQ ID:274. 

[16986] Another function of GAM97 is therefore inhibition of Co- 
agulation factor ii (thrombin) receptor (F2R, Accession 
NM_001992.2), a gene which Thrombin receptor; G pro- 
tein- coupled receptor involved in platelet activation. Ac- 
cordingly, utilities of GAM97 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with F2R. 

[16987] The function of F2R has been established by previous 

studies. Coughlin et al. (1992) reviewed the cloning and 
characterization of a platelet thrombin (OMIM Ref. No. 
176930) receptor (Vu et al., 1991). The thrombin receptor 
is structurally related to other members of the 7- trans- 
membrane receptor family and has been isolated from di- 
verse cell types. It is intimately involved in the regulation 
of the thrombotic response. Using PCR analyses of a hu- 
man/rodent hybrid cell mapping panel, Bahou et al. 
(1993) assigned the TR gene to chromosome 5. By fluo- 
rescence in situ hybridization, they refined the localization 
to 5ql3, confirming its presence as a single locus in the 
human genome. Poirier et al. (1996) mapped the Cf2r 
gene to mouse chromosome 13 by studies of an interspe- 
cific backcross. Utilizing 2 distinct radiation hybrid map- 
ping panels with different levels of resolution, Schmidt et 
al. (1997) demonstrated that this gene, sometimes re- 
ferred to as PARI, and the proteinase activated receptor- 
2 gene (OMIM Ref. No. 600933) are tightly linked. Physical 
mapping using yeast artificial chromosomes and inversion 
field gel electrophoresis demonstrated that they are maxi- 
mally separated by 90 kb. Riewald et al. (2002) demon- 



strated that activated protein C (OMIM Ref. No. 176860) 
uses the endothelial cell protein C receptor (EPCR; 
600646) as a coreceptor for cleavage of protease- acti- 
vated receptor 1 (PARI) on endothelial cells. Gene profil- 
ing demonstrated that PARI signaling could account for 
all activated protein C- induced protective genes, includ- 
ing the immunomodulatory monocyte chemoattractant 
protein- 1 (MCP1; 158105), which was selectively induced 
by activation of PARI, but not PAR2 (OMIM Ref. No. 
600933). Thus, Riewald et al. (2002) concluded that the 
prototypical thrombin receptor is the target for EPCR- de- 
pendent APC signaling, suggesting a role for this receptor 
cascade in protection from sepsis. 
[16988] Animal model experiments lend further support to the 
function of F2R. Griffin et al. (2001) reported a role for 
Pari, a protease- activated G protein- coupled receptor 
for thrombin, in embryonic development. Approximately 
one- half of Pari - /- embryos died at midgestation with 
bleeding from multiple sites. Pari is expressed in en- 
dothelial cells, and a Pari transgene driven by an en- 
dothelial- specific promoter prevented death of Pari - /- 
embryos. Griffin et al. (2001) concluded that the coagula- 
tion cascade and PARI modulate endothelial cell function 



in developing blood vessels and that thrombin's actions 
on endothelial cells, rather than on platelets, mesenchy- 
mal cells, or fibrinogen (see OMIM Ref. No. 134820), con- 
tribute to vascular development and hemostasis in the 
mouse embryo. 

[16989] it is appreciated that the abovementioned animal model 
for F2R is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[16990] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[16991] Coughlin, S. R.; Vu, T.- K. H.; Hung, D. T.; Wheaton, V. I. : 
Characterization of a functional thrombin receptor: issues 
and opportunities. J. Clin. Invest. 89: 351- 355, 1992. ; 
and 

[16992] Riewald, M.; Petrovan, R. J.; Donner, A.; Mueller, B. M.; Ruf, 
W. : Activation of endothelial cell protease activated re- 
ceptor 1 by the protein C pathway. Science 296: 1880- 
1882, 2002. 

[16993] Further studies establishing the function and utilities of 
F2R are found in John Hopkins OMIM database record ID 
187930, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. FLJ 10547 (Accession 
NM_018134.1) is another GAM97 target gene, herein des- 
ignated TARGET GENE. FLJ10547 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLJ10547, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of FLJ10547 BINDING SITE, des- 
ignated SEQ ID:9138, to the nucleotide sequence of 
GAM97 RNA, herein designated GAM RNA, also designated 
SEQID:274. 

[16994] Another function of GAM97 is therefore inhibition of 

FLJ10547 (Accession NM.018134.1) . Accordingly, utilities 
of GAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10547. 

[16995] FLJ11996 (Accession NM_024976.1) is another GAM 9 7 
target gene, herein designated TARGET GENE. FLJ 11996 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 11996, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11996 BINDING SITE, designated SEQ ID:4576, to the 



nucleotide sequence of GAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[16996] Another function of GAM97 is therefore inhibition of 

FLJ11996 (Accession NM_024976.1) . Accordingly, utilities 
of GAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11996. 

[16997] FLJ12294 (Accession NM_025100.1) is another GAM 9 7 
target gene, herein designated TARGET GENE. FLJ 12294 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12294, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12294 BINDING SITE, designated SEQ ID:11796, to the 
nucleotide sequence of GAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[16998] Another function of GAM97 is therefore inhibition of 

FLJ12294 (Accession NM_025100.1) . Accordingly, utilities 
of GAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12294. 

[16999] FLJ13659 (Accession ) is another GAM97 target gene, 

herein designated TARGET GENE. FLJ13659 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 



gion of mRNA encoded by FLJ13659, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ13659 
BINDING SITE, designated SEQ ID: 10768, to the nucleotide 
sequence of GAM97 RNA, herein designated GAM RNA, 
also designated SEQ ID:274. 

[17000] Another function of GAM97 is therefore inhibition of 

FLJ13659 (Accession ) . Accordingly, utilities of GAM97 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ13659. 

[17001] FLJ13848 (Accession NM_024771.1) is another GAM97 
target gene, herein designated TARGET GENE. FLJ 13848 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ13848, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13848 BINDING SITE, designated SEQ ID:14972, to the 
nucleotide sequence of GAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[17002] Another function of GAM97 is therefore inhibition of 

FLJ13848 (Accession NM_024771.1) . Accordingly, utilities 



of GAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13848. 

[17003] FLJ14129 (Accession NM_030895.1) is another GAM 9 7 
target gene, herein designated TARGET GENE. FLJ14129 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14129, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14129 BINDING SITE, designated SEQ ID:13220, to the 
nucleotide sequence of GAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[17004] Another function of GAM97 is therefore inhibition of 

FLJ14129 (Accession NM_030895.1) . Accordingly, utilities 
of GAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14129. 

[17005] FLJ14326 (Accession ) is another GAM97 target gene, 

herein designated TARGET GENE. FLJ14326 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by FLJ14326, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ14326 



BINDING SITE, designated SEQ ID:6959, to the nucleotide 
sequence of GAM97 RNA, herein designated GAM RNA, 
also designated SEQ ID:274. 

[17006] Another function of GAM97 is therefore inhibition of 

FLJ14326 (Accession ) . Accordingly, utilities of GAM97 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ14326. 

[17007] FLJ20004 (Accession ) is another GAM97 target gene, 

herein designated TARGET GENE. FLJ20004 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ20004, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ20004 
BINDING SITE, designated SEQ ID:4766, to the nucleotide 
sequence of GAM97 RNA, herein designated GAM RNA, 
also designated SEQ ID:274. 

[17008] Another function of GAM97 is therefore inhibition of 

FLJ20004 (Accession ) . Accordingly, utilities of GAM97 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FLJ20004. 

[17009] FLJ20045 (Accession NM_017638.1) is another GAM97 
target gene, herein designated TARGET GENE. FLJ20045 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20045, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20045 BINDING SITE, designated SEQ ID:665, to the 
nucleotide sequence of GAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[17010] Another function of GAM97 is therefore inhibition of 

FLJ20045 (Accession NM.017638.1) . Accordingly, utilities 
of GAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20045. 

[17011] FLJ22167 (Accession NM.024533.2) is another GAM97 
target gene, herein designated TARGET GENE. FLJ22167 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22167, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22167 BINDING SITE, designated SEQ ID:11162, to the 
nucleotide sequence of GAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[17012] Another function of GAM97 is therefore inhibition of 



FLJ22167 (Accession NM.024533.2) . Accordingly, utilities 
of GAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ22167. 

[17013] FLJ23499 (Accession NM_022761.1) is another GAM 9 7 
target gene, herein designated TARGET GENE. FLJ23499 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ23499, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23499 BINDING SITE, designated SEQ ID:7763, to the 
nucleotide sequence of GAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[17014] Another function of GAM97 is therefore inhibition of 

FLJ23499 (Accession NM_022761.1) . Accordingly, utilities 
of GAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23499. 

[17015] FLJ31455 (Accession NM.144964.1) is another GAM97 
target gene, herein designated TARGET GENE. FLJ31455 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ31455, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ31455 BINDING SITE, designated SEQ ID:12283, to the 
nucleotide sequence of CAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[17016] Another function of GAM97 is therefore inhibition of 

FLJ31455 (Accession NM.144964.1) . Accordingly, utilities 
of GAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ31455. 

t 1 ™ 17 ] FRSB (Accession NM.005687.2) is another GAM97 target 
gene, herein designated TARGET GENE. FRSB BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FRSB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FRSB BINDING 
SITE, designated SEQ ID:17514, to the nucleotide se- 
quence of GAM97 RNA, herein designated GAM RNA, also 
designated SEQ ID:274. 

[17018] Another function of GAM97 is therefore inhibition of FRSB 
(Accession NM_005687.2) . Accordingly, utilities of 
GAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FRSB. 

[17019] Fus interacting protein (serine-arginine rich) 1 (FUSIP1, 



Accession NM_006625.3) is another GAM97 target gene, 
herein designated TARGET GENE. FUSIP1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by FUSIP1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FUSIP1 BINDING SITE, designated SEQ ID: 10769, to the 
nucleotide sequence of GAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[17020] Another function of GAM97 is therefore inhibition of Fus 
interacting protein (serine-arginine rich) 1 (FUSIP1, Acces- 
sion NM_006625.3) . Accordingly, utilities of GAM97 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FUSIP1. 

[17021] Fucosyltransferase 6 (alpha (1,3) fucosyltransferase) 

(FUT6, Accession NM_000150.1) is another GAM97 target 
gene, herein designated TARGET GENE. FUT6 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by FUT6, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FUT6 BINDING 



SITE, designated SEQ ID:6754, to the nucleotide sequence 
of GAM97 RNA, herein designated GAM RNA, also desig- 
nated SEQID:274. 

[17022] Another function of GAM97 is therefore inhibition of Fu- 
cosyltransferase 6 (alpha (1,3) fucosyltransferase) (FUT6, 
Accession NM_000150.1), a gene which is involved in the 
biosynthesis of the e- selectin ligand, sialyl- lewis x. cat- 
alyzes the transfer of fucose from gdp- beta- fucose to 
alpha- 2,3 sialylated substrates. Accordingly, utilities of 
GAM97 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FUT6. 

[17023] The function of FUT6 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Huntingtin interacting protein 1 (HIP1, Acces- 
sion NM_005338.3) is another GAM97 target gene, herein 
designated TARGET GENE. HIP1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by HIP1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HIP1 BINDING SITE, designated 
SEQ ID:3689, to the nucleotide sequence of GAM 9 7 RNA, 



herein designated GAM RNA, also designated SEQ ID:274. 

[17024] Another function of GAM97 is therefore inhibition of 
Huntingtin interacting protein 1 (HIP1, Accession 
NM_005338.3), a gene which is a membrane protein and 
interacts with huntingtin. and therefore may be associated 
with Huntington disease. Accordingly, utilities of GAM97 
include diagnosis, prevention and treatment of Hunting- 
ton disease, and of other diseases and clinical conditions 
associated with HIP1. 

[17025] The function of HIP1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.lnterleukin 18 (interferon-gamma-inducing 
factor) (IL18, Accession NM.001562.2) is another GAM97 
target gene, herein designated TARGET GENE. IL18 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by IL18, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of IL18 BINDING 
SITE, designated SEQ ID:13191, to the nucleotide se- 
quence of GAM97 RNA, herein designated GAM RNA, also 
designated SEQ ID:274. 



[17026] Another function of GAM97 is therefore inhibition of In- 
terleukin 18 (interferon-gamma-inducing factor) (IL18, 
Accession NM_001562.2), a gene which augments natural 
killer cell activity in spleen cells and stimulates interferon 
gamma production in t helper type i cells, and therefore 
may be associated with Crohn disease. Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 
ment of Crohn disease, and of other diseases and clinical 
conditions associated with IL18. 

[17027] The function of IL18 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.KIAA0441 (Accession NM.014797.1) is an- 
other GAM97 target gene, herein designated TARGET 
GENE. KIAA0441 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
KIAA0441, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0441 BINDING SITE, designated 
SEQ ID:11797, to the nucleotide sequence of GAM97 RNA, 
herein designated GAM RNA, also designated SEQ ID:274. 

[17028] Another function of GAM97 is therefore inhibition of 



KIAA0441 (Accession NM.014797.1) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0441. 

[17029] KIAA0798 (Accession ) is another GAM97 target gene, 

herein designated TARGET GENE. KIAA0798 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0798, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0798 
BINDING SITE, designated SEQ ID:13756, to the nucleotide 
sequence of GAM97 RNA, herein designated GAM RNA, 
also designated SEQ ID:274. 

[17030] Another function of GAM97 is therefore inhibition of 

KIAA0798 (Accession ) . Accordingly, utilities of GAM97 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0798. 

t 17 03 1 ] KIAA0872 (Accession NM_014940.1) is another GAM97 
target gene, herein designated TARGET GENE. KIAA0872 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0872, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0872 BINDING SITE, designated SEQ ID: 13072, to the 
nucleotide sequence of GAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 
[17032] Another function of GAM97 is therefore inhibition of 

KIAA0872 (Accession NNL014940.1) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0872. 

t 17 033] KIAA1456 (Accession XM.040100.4) is another GAM97 
target gene, herein designated TARGET GENE. KIAA1456 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by KIAA1456, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1456 BINDING SITE, designated SEQ ID:14943, to the 
nucleotide sequence of GAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[17034] Another function of GAM97 is therefore inhibition of 

KIAA1456 (Accession XM_040100.4) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
KIAA1456. 

t 17 035] KIAA1614 (Accession XM_046531.1) is another GAM 9 7 
target gene, herein designated TARGET GENE. KIAA1614 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1614, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1614 BINDING SITE, designated SEQ ID:628, to the 
nucleotide sequence of GAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[17036] Another function of GAM97 is therefore inhibition of 

KIAA1614 (Accession XM_046531.1) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1614. 

[17037] KREMEN (Accession ) is another GAM97 target gene, 

herein designated TARGET GENE. KREMEN BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by KREMEN, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of KREMEN BIND- 
ING SITE, designated SEQ ID:2640, to the nucleotide se- 
quence of GAM97 RNA, herein designated GAM RNA, also 
designated SEQ ID:274. 

[17038] Another function of GAM97 is therefore inhibition of KRE- 
MEN (Accession ) . Accordingly, utilities of GAM97 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KREMEN. 

[17039] LOC127262 (Accession XM.072073.6) is another GAM97 
target gene, herein designated TARGET GENE. LOC127262 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC127262, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC127262 BINDING SITE, designated SEQ ID:17509, to 
the nucleotide sequence of GAM97 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:274. 

[17040] Another function of GAM97 is therefore inhibition of 

LOC127262 (Accession XM_072073.6) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC127262. 



[17041] LOC145216 (Accession XM_096730.1) is another GAM 9 7 
target gene, herein designated TARGET GENE. LOC145216 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145216, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145216 BINDING SITE, designated SEQ ID:7110, to 
the nucleotide sequence of GAM97 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:274. 

[17042] Another function of GAM97 is therefore inhibition of 

LOC145216 (Accession XM.096730.1) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145216. 

[17043] LOC145231 (Accession XM_096740.1) is another GAM 9 7 
target gene, herein designated TARGET GENE. LOC145231 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145231, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145231 BINDING SITE, designated SEQ ID:17584, to 



the nucleotide sequence of GAM97 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:274. 
[17044] Another function of GAM97 is therefore inhibition of 

LOC145231 (Accession XM_096740.1) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145231. 

[17045] LOC146756 (Accession XM.097085.5) is another GAM 9 7 
target gene, herein designated TARGET GENE. LOC146756 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146756, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146756 BINDING SITE, designated SEQ ID:6711, to 
the nucleotide sequence of GAM97 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:274. 

[17046] Another function of GAM97 is therefore inhibition of 

LOC146756 (Accession XM.097085.5) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146756. 

[17047] LOC148946 (Accession ) is another GAM97 target gene, 



herein designated TARGET GENE. LOC148946 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC148946, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC148946 BINDING SITE, designated SEQ ID:13319, to 
the nucleotide sequence of GAM97 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:274. 

[17048] Another function of GAM97 is therefore inhibition of 

LOC148946 (Accession ) . Accordingly, utilities of GAM97 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC148946. 

[17049] LOC150185 (Accession ) is another GAM97 target gene, 
herein designated TARGET GENE. LOC150185 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC150185, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC150185 BINDING SITE, designated SEQ ID:13995, to 
the nucleotide sequence of GAM97 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:274. 



[17050] Another function of GAM97 is therefore inhibition of 

LOC150185 (Accession ) . Accordingly, utilities of GAM97 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC150185. 

[17051] LOC197201 (Accession XM.113839.4) is another GAM 9 7 
target gene, herein designated TARGET GENE. LOC197201 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC197201, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197201 BINDING SITE, designated SEQ ID:9296, to 
the nucleotide sequence of GAM97 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:274. 

[17052] Another function of GAM97 is therefore inhibition of 

LOC197201 (Accession XM.113839.4) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC197201. 

[17053] LOC200251 (Accession ) is another GAM97 target gene, 
herein designated TARGET GENE. LOC200251 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC200251, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC200251 BINDING SITE, designated SEQ ID:18779, to 
the nucleotide sequence of GAM97 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:274. 

[17054] Another function of GAM97 is therefore inhibition of 

LOC200251 (Accession ) . Accordingly, utilities of GAM97 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC200251. 

[17055] LOC219722 (Accession XM.167593.1) is another GAM97 
target gene, herein designated TARGET GENE. LOC2 19722 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC2 19722, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19722 BINDING SITE, designated SEQ ID: 19631, to 
the nucleotide sequence of GAM97 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:274. 

[17056] Another function of GAM97 is therefore inhibition of 

LOC219722 (Accession XM_167593.1) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC219722. 

[17057] LOC221641 (Accession ) is another GAM97 target gene, 
herein designated TARGET GENE. LOC221641 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC221641, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC221641 BINDING SITE, designated SEQ ID:4944, to the 
nucleotide sequence of GAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[17058] Another function of GAM97 is therefore inhibition of 

LOC221641 (Accession ) . Accordingly, utilities of GAM97 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC221641. 

[17059] LOC221954 (Accession XM.168349.1) is another GAM 9 7 
target gene, herein designated TARGET GENE. LOC221954 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221954, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC221954 BINDING SITE, designated SEQ ID:15826, to 
the nucleotide sequence of GAM97 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:274. 
[17060] Another function of GAM97 is therefore inhibition of 

LOC221954 (Accession XM.168349.1) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221954. 

[17061] LOC254531 (Accession NM.153613.1) is another GAM97 
target gene, herein designated TARGET GENE. LOC254531 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254531, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254531 BINDING SITE, designated SEQ ID:12649, to 
the nucleotide sequence of GAM97 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:274. 

[17062] Another function of GAM97 is therefore inhibition of 

LOC254531 (Accession NM_153613.1) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC254531. 



[17063] LOC255196 (Accession ) is another GAM97 target gene, 
herein designated TARGET GENE. LOC255196 BINDING 
SITE1 and LOC255196 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
LOC255196, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LOC255196 BINDING SITE1 and 
LOC255196 BINDING SITE2, designated SEQ ID:10392 and 
SEQ ID: 19720 respectively, to the nucleotide sequence of 
GAM97 RNA, herein designated GAM RNA, also designated 
SEQID:274. 

[17064] Another function of GAM97 is therefore inhibition of 

LOC255196 (Accession ) . Accordingly, utilities of GAM97 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC255196. 

[17065] LOC255937 (Accession ) is another GAM97 target gene, 
herein designated TARGET GENE. LOC255937 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC255937, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC255937 BINDING SITE, designated SEQ ID:4791, to the 
nucleotide sequence of CAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[17066] Another function of GAM97 is therefore inhibition of 

LOC255937 (Accession ) . Accordingly, utilities of GAM97 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC255937. 

[17067] LOC257576 (Accession ) is another GAM97 target gene, 
herein designated TARGET GENE. LOC257576 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC257576, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC257576 BINDING SITE, designated SEQ ID:10645, to 
the nucleotide sequence of GAM97 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:274. 

[17068] Another function of GAM97 is therefore inhibition of 

LOC257576 (Accession ) . Accordingly, utilities of GAM97 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC257576. 

[17069] LOC57118 (Accession ) is another GAM97 target gene, 

herein designated TARGET GENE. LOC57118 BINDING SITE 



is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by LOC57118, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC57118 
BINDING SITE, designated SEQ ID:11157, to the nucleotide 
sequence of GAM97 RNA, herein designated GAM RNA, 
also designated SEQ ID:274. 

[17070] Another function of GAM97 is therefore inhibition of 

LOC57118 (Accession ) . Accordingly, utilities of GAM97 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC57118. 

[17071] Mannan-binding lectin serine protease 1 (c4/c2 activating 
component of ra-reactive factor) (MASP1, Accession 
NM_001879.3) is another GAM97 target gene, herein des- 
ignated TARGET GENE. MASP1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by MASP1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MASP1 BINDING SITE, designated SEQ ID:692, to the nu- 
cleotide sequence of GAM97 RNA, herein designated GAM 



RNA, also designated SEQ ID:274. 

[17072] Another function of GAM97 is therefore inhibition of Man- 
nan-binding lectin serine protease 1 (c4/c2 activating 
component of ra-reactive factor) (MASP1, Accession 
NM_001879.3), a gene which a complement- dependent 
bactericidal factor . Accordingly, utilities of GAM97 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with MASP1. 

[17073] The function of MASP1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1.MGC10765 (Accession NM.024345.1) is an- 
other GAM97 target gene, herein designated TARGET 
GENE. MGC10765 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
MGC10765, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MGC10765 BINDING SITE, desig- 
nated SEQ ID: 10417, to the nucleotide sequence of 
GAM97 RNA, herein designated GAM RNA, also designated 
SEQID:274. 

[17074] Another function of GAM97 is therefore inhibition of 



MGC10765 (Accession NM.024345.1) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10765. 

[17075] MGC14799 (Accession NM_032336.1) is another GAM97 
target gene, herein designated TARGET GENE. MGC14799 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC14799, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC14799 BINDING SITE, designated SEQ ID:15396, to 
the nucleotide sequence of GAM97 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:274. 

[17076] Another function of GAM97 is therefore inhibition of 

MGC14799 (Accession NM_032336.1) . Accordingly, utili- 
ties of GAM97 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC14799. 

[17077] Solute carrier family 14 (urea transporter), member 2 
(SLC14A2, Accession NM_007163.2) is another GAM97 
target gene, herein designated TARGET GENE. SLC14A2 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by SLC14A2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SLC14A2 BINDING SITE, designated SEQ ID:5703, to the 
nucleotide sequence of GAM97 RNA, herein designated 
GAM RNA, also designated SEQ ID:274. 

[17078] Another function of GAM97 is therefore inhibition of So- 
lute carrier family 14 (urea transporter), member 2 
(SLC14A2, Accession NM_007163.2), a gene which is a re- 
nal urea transporter 2. and therefore may be associated 
with Orthostatic hypotension. Accordingly, utilities of 
GAM97 include diagnosis, prevention and treatment of 
Orthostatic hypotension, and of other diseases and clinical 
conditions associated with SLC14A2. 

[17079] The function of SLC14A2 has been established by previ- 
ous studies. Genetic variation in proteins that determine 
sodium reabsorption and excretion significantly influences 
blood pressure. Ranade et al. (2001) investigated whether 
nucleotide variation in human UT2 could be associated 
with variation in blood pressure. Seven single- nucleotide 
polymorphisms (SNPs) were identified, including val227 to 
ile and ala357 to thr. Over 1,000 hypertensive and low- 



normotensive individuals of Chinese origin were geno- 
typed. The ile227 and ala357 alleles were associated with 
low diastolic blood pressure in men but not women, with 
odds ratios 2.1 (95% confidence interval 1.5- 2.7, P less 
than 0.001) and 1.5 (95% confidence interval 1.2- 1.8, P 
less than 0.001), respectively. There was a similar trend 
for systolic blood pressure, and odds ratios for the ile227 
and ala357 alleles were 1.7 (95% confidence interval 1.2- 
2.3, P = 0.002) and 1.3 (95% confidence interval 1.1- 1.6, 
P = 0.007), respectively, in men. DeStefano et al. (1998) 
identified a locus for orthostatic hypotension (OHDS; 
143850) on chromosome 18q, with a peak lod score of 
3.92 at D18S1367 in 2 linked families. The proximity of 
human UT2 makes it a potential candidate gene for this 
autosomal dominant disorder. 

[17080] 

[17081] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17082] Ranade, K.; Wu, K.- W.; Hwu, C- M.; Ting, C- T.; Pei, D.; 
Pesich, R.; Hebert, J.; Chen, Y.- D. I.; Pratt, R.; Olshen, R.; 
Masaki, K.; Risch, N.; Cox, D. R.; Botstein, D. : Genetic 
variation in the human urea transporter- 2 is associated 



with variation in blood pressure. Hum. Molec. Genet. 10: 
2157- 2164, 2001. ; and 
[17083] DeStefano, A. L; Baldwin, C. T.; Burzstyn, M.; Gavras, I.; 
Handy, D. E.; Joost, O.; Martel, T.; Nicolaou, M.; Schwartz, 
F.; Streeten, D. H. P.; Farrer, L A.; Gavras, H. : Autosomal 
domin. 

[17084] Further studies establishing the function and utilities of 
SLC14A2 are found in John Hopkins OMIM database 
record ID 601611, and in cited publications listed in Table 
5, which are hereby incorporated by reference.T-cell 
leukemia translocation altered gene (TCTA, Accession 
NM_022171.1) is another GAM97 target gene, herein des- 
ignated TARGET GENE. TCTA BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by TCTA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TCTA BINDING SITE, designated 
SEQ ID:681, to the nucleotide sequence of GAM 9 7 RNA, 
herein designated GAM RNA, also designated SEQ ID:274. 

[17085] Another function of GAM97 is therefore inhibition of T- 
cell leukemia translocation altered gene (TCTA, Accession 
NM_022171.1) . Accordingly, utilities of GAM97 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TCTA. 
[17086] zinc finger protein 33a (kox 31) (ZNF33A, Accession 

NM_006974.1) is another GAM97 target gene, herein des- 
ignated TARGET GENE. ZNF33A BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by ZNF33A, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ZNF33A BINDING SITE, desig- 
nated SEQ ID:11954, to the nucleotide sequence of 
GAM97 RNA, herein designated GAM RNA, also designated 
SEQID:274. 

[17087] Another function of GAM97 is therefore inhibition of Zinc 
finger protein 33a (kox 31) (ZNF33A, Accession 
NM_006974.1) . Accordingly, utilities of GAM97 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF33A. 

[17088] zinc finger protein 347 (ZNF347, Accession 

NM_032584.1) is another GAM97 target gene, herein des- 
ignated TARGET GENE. ZNF347 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ZNF347, corresponding to a target binding 



site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ZNF347 BINDING SITE, desig- 
nated SEQ ID:4168, to the nucleotide sequence of GAM97 
RNA, herein designated GAM RNA, also designated SEQ 
ID:274. 

[17089] Another function of GAM97 is therefore inhibition of Zinc 
finger protein 347 (ZNF347, Accession NM_032584.1) . 
Accordingly, utilities of GAM97 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ZNF347. 

[17090] 

[17091] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 98 
(GAM98), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[17092] GAM98 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM98 was detected is described hereinabove 
with reference to Figs. 8-15. 

[17093] GAM98 gene, herein designated GAM GENE, and GAM98 



target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 
[17094] GAM98 gene encodes a GAM98 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM98 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM98 precursor RNA is designated SEQ ID:61, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[17095] GAM98 precursor RNA folds onto itself, forming GAM98 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[17096] GAM98 precursor RNA folds onto itself, forming GAM98 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[17097] Nucleotide sequence of GAM98 precursor RNA, desig- 
nated SEQ-ID: 61, and a schematic representation of a 
predicted secondary folding of GAM98 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[17098] An enzyme complex designated DICER COMPLEX, x dices ^ 
the GAM98 folded precursor RNA into GAM98 RNA, herein 
designated GAM RNA, a single stranded -22 nt long RNA 
segment. As is known in the art, ^dicing ^ of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: C) 
nucleotide sequence of GAM98 RNA is designated SEQ 
ID:344, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[17099] GAM98 target gene, herein designated TARGET GENE, en- 



codes a corresponding messenger RNA, GAM98 target 
RNA, herein designated GAM TARGET RNA. GAM98 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[17100] GAM98 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM98 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM98 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM98 RNA may have a different number of target 
binding sites in untranslated regions of a GAM98 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[17101] The complementary binding of GAM98 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM98 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM98 target RNA into GAM98 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[17102] it is appreciated that GAM98 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM98 target genes. The mRNA of each one of this plu- 
rality of GAM98 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM98 RNA, 
herein designated GAM RNA, and which when bound by 
GAM98 RNA causes inhibition of translation of respective 
one or more GAM98 target proteins. 

[17103] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM98 gene, herein designated GAM GENE, on one or 
more GAM98 target genes, herein collectively designated 



TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[17104] it i S appreciated that specific functions and accordingly 
utilities of GAM98 correlate with, and may be deduced 
from, the identity of the target genes which GAM98 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[17105] 
[17106] 

[17107] Growth arrest-specific 7 (GAS 7, Accession NM_005890.1) 
is a GAM98 target gene, herein designated TARGET GENE. 
GAS 7 BINDING SITE is a target binding site found in the 3^ 
untranslated region of multiple transcripts of mRNA en- 



coded by GAS7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GAS7 BINDING SITE, designated 
SEQ ID:8289, to the nucleotide sequence of GAM98 RNA, 
herein designated GAM RNA, also designated SEQ ID:344. 

[17108] a function of GAM98 is therefore inhibition of Growth ar- 
rest-specific 7 (GAS 7, Accession NM_005890.1), a gene 
which may play a role in promoting maturation and mor- 
phological differentiation of cerebellar neurons, and 
therefore may be associated with Leukemias with 
myeloid/lymphoid (mil). Accordingly, utilities of GAM98 
include diagnosis, prevention and treatment of Leukemias 
with myeloid/lymphoid (mil), and of other diseases and 
clinical conditions associated with GAS7. 

[17109] The function of GAS7 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.LOC254685 (Accession ) is another GAM98 
target gene, herein designated TARGET GENE. LOC254685 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC254685, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254685 BINDING SITE, designated SEQ ID:19570, to 
the nucleotide sequence of GAM98 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:344. 

[17110] Another function of GAM98 is therefore inhibition of 

LOC254685 (Accession ) . Accordingly, utilities of GAM98 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC254685. 

t 17111 ] LOC96597 (Accession XM.039922.2) is another GAM98 
target gene, herein designated TARGET GENE. LOC96597 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC96597, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC96597 BINDING SITE, designated SEQ ID:7069, to the 
nucleotide sequence of GAM98 RNA, herein designated 
GAM RNA, also designated SEQ ID:344. 

[17112] Another function of GAM98 is therefore inhibition of 

LOC96597 (Accession XM.039922.2) . Accordingly, utili- 
ties of GAM98 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC96597. 

[17113] Solute carrier family 7 (cationic amino acid transporter, y+ 
system), member 5 (SLC7A5, Accession NM_003486.2) is 
another GAM98 target gene, herein designated TARGET 
GENE. SLC7A5 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
SLC7A5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC7A5 BINDING SITE, designated 
SEQ ID:6778, to the nucleotide sequence of GAM98 RNA, 
herein designated GAM RNA, also designated SEQ ID:344. 

[17114] Another function of GAM98 is therefore inhibition of So- 
lute carrier family 7 (cationic amino acid transporter, y+ 
system), member 5 (SLC7A5, Accession NM_003486.2), a 
gene which mediates transport of large and small neutral 
amino acids. Accordingly, utilities of GAM98 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SLC7A5. 

[17115] The function of SLC7A5 has been established by previous 
studies. Gaugitsch et al. (1992) cloned a partial human 
E16 cDNA sequence that was expressed in activated lym- 
phocytes. It was cloned by virtue of its AUUUA rapid 



degradation signal. Kanai et al. (1998) used expression 
cloning to isolate a rat cDNA termed LAT1. They showed 
that LAT1 encoded a protein necessary for system L amino 
acid transport, thought to be a major route by which cells 
import large neutral amino acids with branched or aro- 
matic side chains. Mastroberardino et al. (1998) identified 
the human E16 protein (AF077866) as the first light chain 
of 4F2 (OMIM Ref. No. 158070), a cell surface glycopro- 
tein, and showed that the resulting heterodimeric com- 
plex mediates L- type amino acid transport. Maglott et al. 
(1994) mapped a gene fragment, EST00889 (OMIM Ref. 
No. M78741), to chromosome 16 (D16S469E). The map 
position was refined to 16q24.3 by use of a panel of 
mouse/human somatic cell hybrids. Maglott et al. (1994) 
showed that the gene is expressed abundantly in adult 
lung and liver, and is also expressed in human brain, thy- 
mus, retina, and some other tissues. 

[17116] 

[17117] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17118] Mastroberardino, L; Spindler, B.; Pfeiffer, R.; Skelly, P. J.; 
Loffing, J.; Shoemaker, C. B.; Verrey, F. : Amino- acid 



transport by heterodimers of 4F2hc/CD98 and members 
of a permease family. Nature 395: 288- 291, 1998. ; and 

t 1711 9] Maglott, D. R.; Durkin, A. S.; Lane, S. A.; Callen, D. F.; 

Feldblyum, T. V.; Nierman, W. C. : The gene for membrane 
protein E16 (D16S469E) maps to human chromosome 
16q24.3 and is expressed. 

[17120] Further studies establishing the function and utilities of 
SLC7A5 are found in John Hopkins OMIM database record 
ID 600182, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. 

[17121] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 99 
(GAM99), which modulates expression of respective target 
genes thereof, the function and utility of which target 
genes is known in the art. 

[17122] GAM99 is a novel bioinformatically detected regulatory, 

non protein coding, micro RNA (miRNA) gene. The method 
by which GAM99 was detected is described hereinabove 
with reference to Figs. 8-15. 

[17123] GAM99 gene, herein designated GAM GENE, and GAM99 
target gene, herein designated TARGET GENE, are human 
genes contained in the human genome. 



[17124] GAM99 gene encodes a GAM99 precursor RNA, herein 

designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM99 precursor 
RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM99 precursor RNA is designated SEQ ID:135, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 135 is located at 
position 15 relative to chromosome 10. 

[17125] GAM99 precursor RNA folds onto itself, forming GAM99 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional " hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[17126] GAM99 precursor RNA folds onto itself, forming GAM99 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[17127] Nucleotide sequence of GAM99 precursor RNA, desig- 
nated SEQ-ID: 135, and a schematic representation of a 
predicted secondary folding of GAM99 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[17128] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM99 folded precursor RNA into GAM99 RNA, herein 
designated GAM RNA, a single stranded ~22 nt long RNA 
segment. As is known in the art, "dicing " of a hairpin 
structured RNA precursor product into a short ~22nt RNA 
segment is catalyzed by an enzyme complex comprising 
an enzyme called Dicer together with other necessary 
proteins. A probable (GAM Prediction Accuracy Group: A) 
nucleotide sequence of GAM99 RNA is designated SEQ 
ID:320, and is provided hereinbelow with references to the 
sequence listing part and Table 3, hereby incorporated by 
reference. 

[17129] GAM99 target gene, herein designated TARGET GENE, en- 
codes a corresponding messenger RNA, GAM99 target 



RNA, herein designated GAM TARGET RNA. GAM99 target 
RNA comprises three regions, as is typical of mRNA of a 
protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[17130] GAM99 RNA, herein designated GAM RNA, binds comple- 
mentarily to one or more target binding sites located in 
untranslated regions of GAM99 target RNA, herein desig- 
nated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM99 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM99 RNA may have a different number of target 
binding sites in untranslated regions of a GAM99 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[17131] The complementary binding of GAM99 RNA, herein desig- 
nated GAM RNA, to target binding sites on GAM99 target 
RNA, herein designated GAM TARGET RNA, such as BIND- 
ING SITE I, BINDING SITE II and BINDING SITE III, inhibits 
translation of GAM99 target RNA into GAM99 target pro- 
tein, herein designated GAM TARGET PROTEIN. GAM target 
protein is therefore outlined by a broken line. 

[17132] it j S appreciated that GAM99 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM99 target genes. The mRNA of each one of this plu- 
rality of GAM99 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM99 RNA, 
herein designated GAM RNA, and which when bound by 
GAM99 RNA causes inhibition of translation of respective 
one or more GAM99 target proteins. 

[17133] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM99 gene, herein designated GAM GENE, on one or 
more GAM99 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 



As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[17134] it js appreciated that specific functions and accordingly 
utilities of GAM99 correlate with, and may be deduced 
from, the identity of the target genes which GAM99 binds 
and inhibits, and the function of these target genes, as 
elaborated hereinbelow. 

[17135] 
[17136] 

[17137] Actin, alpha, cardiac muscle (ACTC, Accession 

NP_005150.1) is a GAM99 target gene, herein designated 
TARGET GENE. ACTC BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
ACTC, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ACTC BINDING SITE, designated SEQ 
ID: 17458, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 
[17138] a function of GAM99 is therefore inhibition of Actin, al- 
pha, cardiac muscle (ACTC, Accession NP_005150.1), a 
gene which Actin of cells including muscle and therefore 
may be associated with Idiopathic dilated cardiomyopathy 
(idc), and of familial hypertrophic cardiomyopathy (fhc). 
Accordingly, utilities of GAM99 include diagnosis, preven- 
tion and treatment of Idiopathic dilated cardiomyopathy 
(idc), and of familial hypertrophic cardiomyopathy (fhc), 
and of other diseases and clinical conditions associated 
with ACTC. 

[17139] The function of ACTC has been established by previous 
studies. Actin has been identified in many kinds of cells 
including muscle, where it is a major constituent of the 
thin filament, and platelets. Muscle actins from sources as 
diverse as rabbits and fish are very similar in amino acid 
sequence. Elzinga et al. (1976) examined whether actin in 
different tissues of the same organism are products of the 
same gene. They found that human platelet and human 



cardiac actins differ by one amino acid, viz., threonine and 
valine, respectively, at position 129. Thus they must be 
determined by different genes. Actins can be separated by 
isoelectric focusing into 3 main groups which show more 
than 90% homology of amino acid sequence. Firtel (1981) 
referred to the actin of smooth muscle, the most acidic 
form, as alpha type and the 2 cytoplasmic forms as beta 
and gamma. Beta and gamma actins are involved in the 
cytoskeleton and in internal cell mobility phenomena. The 
actins constitute multiple gene families. There is only a 4% 
amino acid difference in the actins of Physarum and mam- 
mals. In mammals, 4 different muscle actins have been 
sequenced: from fast muscle, heart, aorta, and stomach. 
These vary only by 4 to 6 amino acids from each other, 
and by about 25 amino acids from the beta and gamma 
actins. Thus, from the protein data, at least 6 actin genes 
would be expected in mammals. Recombinant DNA 
probes for both actin and myosin of the mouse have been 
made (Weydert et al., 1981). Because actin is a highly con- 
served protein, Engel et al. (1981) could use cloned actin 
genes from Drosophila and from chicken to isolate 12 
actin gene fragments from a human DNA library. Restric- 
tion endonuclease studies of each indicated that they are 



not allelic and are from nonoverlapping regions of the 
genome. In all, 25 to 30 EcoRI fragments homologous to 
actin genes were found in the human genome and no re- 
striction site polymorphism was found indicating evolu- 
tionary conservatism. Humphries et al. (1981) used 
probes from the mouse to detect actin genes in human 
DNA and concluded that there are about 20 actin genes in 
the human genome. Three lines of evidence supported 
this number: the rate of hybridization of the mouse probe 
with human DNA; the fact that the probe hybridizes to 
17- 20 bands in Southern blots of restriction enzyme di- 
gests of total human DNA; restriction enzyme mapping of 
individual human actin genes indicating at least 9 differ- 
ent genes, judged on probability grounds to have been 
picked from a pool of at least 20. Litt and Luty (1989) 
used PCR to amplify a microsatellite hypervariable repeat 
in the human cardiac actin gene. They detected 12 differ- 
ent allelic fragments in 37 unrelated individuals, of whom 
32 were heterozygous. (Weber and May (1989) also found 
that (GT)n repeats within human loci are highly polymor- 
phic.) In vertebrates, 6 actin isoforms are known: 4 muscle 
types (skeletal, cardiac, and 2 smooth muscle types) and 2 
nonmuscle types (cytoplasmic actins). In a 36- year- old 



mother and 2 daughters, aged 5 and 2 years, of German 
ancestry who had CMD (see OMIM Ref. No. 115200), Olson 
et al. (1998) found a C- to- A substitution in codon 312 
in exon 5 of the ACTC gene, resulting in an arg312- to- 
his (R312H) amino acid substitution. A 15- year- old son 
likewise had inherited the mutation but had not developed 
CMD. 

[17140] 

[17141] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17142] Weber, J. L; May, P. E. : Abundant class of human DNA 

polymorphisms which can be typed using the polymerase 
chain reaction. Am. J. Hum. Genet. 44: 388- 396, 1989. ; 
and 

[17143] oison, T. M.; Michels, V. V.; Thibodeau, S. N.; Tai, Y.- S.; 
Keating, M. T. : Actin mutations in dilated cardiomyopa- 
thy, a heritable form of heart failure. Science 280: 750- 
752, 1998. 

[17144] Further studies establishing the function and utilities of 

ACTC are found in John Hopkins OMIM database record ID 
102540, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.AD-020 (Accession 



NP_064526.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. AD-020 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by AD-020, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of AD-020 BINDING SITE, desig- 
nated SEQ ID:9059, to the nucleotide sequence of GAM99 
RNA, herein designated GAM RNA, also designated SEQ 
ID:320. 

[17145] Another function of GAM99 is therefore inhibition of AD- 
020 (Accession NP.064526.1) . Accordingly, utilities of 
GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AD-020. 

[17146] a kinase (prka) anchor protein 2 (AKAP2, Accession 

NP_009134.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. AKAP2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by AKAP2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
AKAP2 BINDING SITE, designated SEQ ID: 17496, to the 



nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17147] Another function of GAM99 is therefore inhibition of A ki- 
nase (prka) anchor protein 2 (AKAP2, Accession 
NP_009134.1), a gene which binds to regulatory subunit 
(rii) of protein kinase a. Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with AKAP2. 

[17148] The function of AKAP2 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM94.1.Aspartoacylase (aminoacylase 2, canavan dis- 
ease) (ASPA, Accession NP_000040.1) is another GAM99 
target gene, herein designated TARGET GENE. ASPA BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by ASPA, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ASPA BIND- 
ING SITE, designated SEQ ID:13895, to the nucleotide se- 
quence of GAM99 RNA, herein designated GAM RNA, also 
designated SEQ ID:320. 

[17149] Another function of GAM99 is therefore inhibition of As- 



partoacylase (aminoacylase 2, canavan disease) (ASPA, Ac- 
cession NP_000040.1) . Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ASPA. 

[17150] B7 (Accession NP_008923.1) is another GAM99 target 

gene, herein designated TARGET GENE. B7 BINDING SITE is 
a target binding site found in the 5 X untranslated region 
of multiple transcripts of mRNA encoded by B7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
B7 BINDING SITE, designated SEQ ID:11263, to the nu- 
cleotide sequence of GAM99 RNA, herein designated GAM 
RNA, also designated SEQ ID:320. 

[17151] Another function of GAM99 is therefore inhibition of B7 

(Accession NP_008923.1) . Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with B7. 

[17152] BASE (Accession NP_776258.1) is another GAM99 target 

gene, herein designated TARGET GENE. BASE BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by BASE, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BASE BINDING 
SITE, designated SEQ ID: 13840, to the nucleotide se- 
quence of GAM99 RNA, herein designated GAM RNA, also 
designated SEQ ID:320. 

[17153] Another function of GAM99 is therefore inhibition of BASE 
(Accession NP.776258.1) . Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BASE. 

[17154] B as j C leucine zipper and w2 domains 2 (BZW2, Accession 
NP_054757.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. BZW2 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by BZW2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BZW2 BINDING SITE, designated 
SEQ ID:2127, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17155] Another function of GAM99 is therefore inhibition of Basic 
leucine zipper and w2 domains 2 (BZW2, Accession 
NP_054757.1) . Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with BZW2. 

[17156] ci4orfl35 (Accession NP.071940.2) is another GAM99 
target gene, herein designated TARGET GENE. C14orfl35 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by C14orfl35, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orfl35 BINDING SITE, designated SEQ ID:8362, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17157] Another function of GAM99 is therefore inhibition of 

C14orfl35 (Accession NP_071940.2) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
C14orfl35. 

[17158] Chromosome 15 open reading frame 5 (C15orf5, Acces- 
sion NP_112206.1) is another GAM99 target gene, herein 
designated TARGET GENE. C15orf5 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by C15orf5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of C15orf5 BIND- 
ING SITE, designated SEQ ID:5753, to the nucleotide se- 
quence of GAM99 RNA, herein designated GAM RNA, also 
designated SEQ ID:320. 

[17159] Another function of GAM99 is therefore inhibition of 

Chromosome 15 open reading frame 5 (C15orf5, Acces- 
sion NP_112206.1) . Accordingly, utilities of GAM99 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C15orf5. 

[17160] Chromosome 1 open reading frame 24 (Clorf24, Acces- 
sion NP_443 198.1) is another GAM99 target gene, herein 
designated TARGET GENE. Clorf24 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by Clorf24, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
Clorf24 BINDING SITE, designated SEQ ID:19182, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17161] Another function of GAM99 is therefore inhibition of 

Chromosome 1 open reading frame 24 (Clorf24, Acces- 
sion NP_443 198.1) . Accordingly, utilities of GAM99 in- 



elude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorf24. 

[17162] Complement component 1, q subcomponent, receptor 1 
(C1QR1, Accession NP.036204.1) is another GAM99 tar- 
get gene, herein designated TARGET GENE. C1QR1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by C1QR1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of C1QR1 
BINDING SITE, designated SEQ ID:4397, to the nucleotide 
sequence of GAM99 RNA, herein designated GAM RNA, 
also designated SEQ ID:320. 

[17163] Another function of GAM99 is therefore inhibition of 

Complement component 1, q subcomponent, receptor 1 
(C1QR1, Accession NP.036204.1) . Accordingly, utilities of 
GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C1QR1. 

[17164] Chromosome 20 open reading frame 103 (C20orfl03, Ac- 
cession NP_036393.1) is another GAM99 target gene, 
herein designated TARGET GENE. C20orfl03 BINDING 
SITE1 and C20orfl03 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 



C20orfl03, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C20orfl03 BINDING SITE1 and 
C20orfl03 BINDING SITE2, designated SEQID:3291 and 
SEQ ID: 1178 respectively, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17165] Another function of GAM99 is therefore inhibition of 

Chromosome 20 open reading frame 103 (C20orfl03, Ac- 
cession NP_036393.1) . Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl03. 

[17166] Chromosome 20 open reading frame 45 (C20orf45, Ac- 
cession NP_057129.1) is another GAM99 target gene, 
herein designated TARGET GENE. C20orf45 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C20orf45, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orf45 
BINDING SITE, designated SEQ ID:18788, to the nucleotide 
sequence of GAM99 RNA, herein designated GAM RNA, 



also designated SEQ ID:320. 

[17167] Another function of GAM99 is therefore inhibition of 

Chromosome 20 open reading frame 45 (C20orf45, Ac- 
cession NP_057129.1) .Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orf45. 

[17168] Chromosome 20 open reading frame 55 (C20orf55, Ac- 
cession NP_113612.1) is another GAM99 target gene, 
herein designated TARGET GENE. C20orf55 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by C20orf55, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orf55 
BINDING SITE, designated SEQ ID:481, to the nucleotide 
sequence of GAM99 RNA, herein designated GAM RNA, 
also designated SEQ ID:320. 

[17169] Another function of GAM99 is therefore inhibition of 

Chromosome 20 open reading frame 55 (C20orf55, Ac- 
cession NP_113612.1) . Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orf55. 

[17170] Chromosome 21 open reading frame 67 (C21orf67, Ac- 



cession NP_478068.1) is another GAM99 target gene, 
herein designated TARGET GENE. C21orf67 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C21orf67, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C21orf67 
BINDING SITE, designated SEQ ID:531, to the nucleotide 
sequence of GAM99 RNA, herein designated GAM RNA, 
also designated SEQ ID:320. 

[17171] Another function of GAM99 is therefore inhibition of 

Chromosome 21 open reading frame 67 (C21orf67, Ac- 
cession NP_478068.1) . Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C21orf67. 

t 17172 ] CAB2 (Accession NP_2 19487.2) is another GAM99 target 
gene, herein designated TARGET GENE. CAB2 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by CAB2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CAB2 BIND- 
ING SITE, designated SEQ ID:17481, to the nucleotide se- 



quence of GAM99 RNA, herein designated GAM RNA, also 
designated SEQ ID:320. 

[17173] Another function of GAM99 is therefore inhibition of CAB2 
(Accession NP_2 19487.2) . Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CAB2. 

[17174] Cysteine conjugate-beta lyase; cytoplasmic (glutamine 
transaminase k, kyneurenine aminotransferase) (CCBL1, 
Accession NP_004050.1) is another GAM99 target gene, 
herein designated TARGET GENE. CCBL1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by CCBL1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CCBL1 BINDING SITE, 
designated SEQ ID:8720, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17175] Another function of GAM99 is therefore inhibition of Cys- 
teine conjugate-beta lyase; cytoplasmic (glutamine 
transaminase k, kyneurenine aminotransferase) (CCBL1, 
Accession NP_004050.1) . Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with CCBL1. 

[17176] cdcl4 cell division cycle 14 homolog b (s. cerevisiae) 

(CDC14B, Accession NP_201588.1) is another GAM99 tar- 
get gene, herein designated TARGET GENE. CDC14B BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
CDC14B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CDC14B BINDING SITE, designated 
SEQ ID: 12278, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17177] Another function of GAM99 is therefore inhibition of 
Cdcl4 cell division cycle 14 homolog b (s. cerevisiae) 
(CDC14B, Accession NP_201588.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDC14B. 

[17178] Cdcl4 cell division cycle 14 homolog b (s. cerevisiae) 

(CDC14B, Accession NP_003662.1) is another GAM99 tar- 
get gene, herein designated TARGET GENE. CDC14B BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
CDC14B, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CDC14B BINDING SITE, designated 
SEQ ID: 12278, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17179] Another function of GAM99 is therefore inhibition of 
Cdcl4 cell division cycle 14 homolog b (s. cerevisiae) 
(CDC14B, Accession NP_003662.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDC14B. 

t 171 80] Choline kinase-like (CHKL, Accession NP.689466.1) is an- 
other GAM99 target gene, herein designated TARGET 
GENE. CHKL BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by CHKL, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CHKL BINDING SITE, 
designated SEQ ID:15506, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17181] Another function of GAM99 is therefore inhibition of 

Choline kinase-like (CHKL, Accession NP_689466.1) . Ac- 



cordingly, utilities of GAM99 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CHKL. 

[17182] copine vi (neuronal) (CPNE6, Accession NP_006023.1) is 
another GAM99 target gene, herein designated TARGET 
GENE. CPNE6 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by CPNE6, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CPNE6 BINDING SITE, designated SEQ 
ID: 15300, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17183] Another function of GAM99 is therefore inhibition of 

Copine vi (neuronal) (CPNE6, Accession NP_006023.1), a 
gene which may have a role in membrane trafficking. Ac- 
cordingly, utilities of GAM99 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CPNE6. 

[17184] The function of CPNE6 has been established by previous 
studies. Using a 2- dimensional cDNA display system, re- 
striction landmark cDNA scanning, Nakayama et al. (1998) 
isolated copine VI, which they designated N- copine, from 



mouse and human brain cDNA libraries. The human cDNA 
encodes a 557- amino acid protein. Like copine I, copine 
VI contains 2 C2 domains in the N terminus that show 
greater similarity to those of PLC- gamma (see OMIM Ref. 
No. 172420) rather than those of double C2 domain pro- 
teins. Northern blot analysis detected a 2.2- kb transcript 
in brain only. By in situ hybridization, Nakayama et al. 
(1998) demonstrated that expression of CPNE6 is upregu- 
lated by neuronal activity such as kainate stimulation. The 
authors suggested that CPNE6 may play a role in synaptic 
plasticity. In further in situ hybridization studies in mouse, 
Nakayama et al. (1999) demonstrated that CPNE6 is ex- 
pressed exclusively in neurons of the hippocampus and in 
the main and accessory olfactory bulbs, where various 
forms of synaptic plasticity and memory formation occur. 
Immunohistochemical studies detected CPNE6 mainly in 
the cell bodies and dentrites in the neurons, suggesting 
that CPNE6 has a role in postsynaptic events, in contrast 
to the presynaptic roles of the double C2 domain proteins. 
A GST- fusion protein with the second C2 domain of 
copine VI showed calcium- dependent binding to phos- 
phatidylserine, indicating that this domain is responsible 
for the calcium- dependent association of copine VI with 



the membrane 



[17185] 

[17186] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[17187] Nakayama, T.; Yaoi, T.; Kuwajima, G. : Localization and 

subcellular distribution of N- copine in mouse brain. J. 

Neurochem. 72: 373- 379, 1999. ; and 
[17188] Nakayama, T.; Yaoi, Y.; Yasui, M.; Kuwajima, G. : N- 

copine: a novel two C2- domain- containing protein with 

neuronal activity- regulated expression. FEBS Lett. 428: 

80- 84, 1998. 

[17189] Further studies establishing the function and utilities of 
CPNE6 are found in John Hopkins OMIM database record 
ID 605688, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Carnitine 
palmitoyltransferase lb (muscle) (CPT1B, Accession 
NP_689453.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. CPT1B BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CPT1B, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 



the complementarity of the nucleotide sequences of 
CPT1B BINDING SITE, designated SEQ ID:15506, to the nu- 
cleotide sequence of GAM99 RNA, herein designated GAM 
RNA, also designated SEQ ID:320. 
[17190] Another function of GAM99 is therefore inhibition of Car- 
nitine palmitoyltransferase lb (muscle) (CPT1B, Accession 
NP_689453.1), a gene which is a rate- controlling enzyme 
of long- chain fatty acid b- oxidation pathway. Accord- 
ingly, utilities of GAM99 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CPT1B. 

[17191] The function of CPT1B and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Cathepsin k (pycnodysostosis) (CTSK, Acces- 
sion NP_000387.1) is another GAM99 target gene, herein 
designated TARGET GENE. CTSK BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CTSK, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CTSK BINDING SITE, designated 
SEQ ID:5778, to the nucleotide sequence of GAM99 RNA, 



herein designated GAM RNA, also designated SEQ ID:320. 

[17192] Another function of GAM99 is therefore inhibition of 
Cathepsin k (pycnodysostosis) (CTSK, Accession 
NP_000387.1) . Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CTSK. 

[17193] Chemokine (c-x3-c motif) receptor 1 (CX3CR1, Accession 
NP_001328.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. CX3CR1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CX3CR1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CX3CR1 BINDING SITE, desig- 
nated SEQ ID: 15434, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17194] Another function of GAM99 is therefore inhibition of 

Chemokine (c-x3-c motif) receptor 1 (CX3CR1, Accession 
NP_001328.1), a gene which mediates both the adhesive 
and migratory functions of fractalkine and therefore may 
be associated with Human immunodeficiency virus type 1. 
Accordingly, utilities of GAM99 include diagnosis, preven- 



tion and treatment of Human immunodeficiency virus type 
1., and of other diseases and clinical conditions associ- 
ated with CX3CR1. 
[17195] The function of CX3CR1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Chemokine (c-x-c motif) ligand 9 (CXCL9, 
Accession NP_002407.1) is another GAM99 target gene, 
herein designated TARGET GENE. CXCL9 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by CXCL9, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CXCL9 BINDING SITE, 
designated SEQ ID:5355, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17196] Another function of GAM99 is therefore inhibition of 
Chemokine (c-x-c motif) ligand 9 (CXCL9, Accession 
NP_002407.1) . Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CXCL9. 

[17197] CYP20A1 (Accession NP.065725.2) is another GAM99 tar- 



get gene, herein designated TARGET GENE. CYP20A1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by CYP20A1, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CYP20A1 BINDING SITE, designated 
SEQ ID:6915, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17198] Another function of GAM99 is therefore inhibition of 

CYP20A1 (Accession NP_065725.2) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CYP20A1. 

[17199] DARP (Accession NP.659431.3) is another GAM99 target 
gene, herein designated TARGET GENE. DARP BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by DARP, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DARP BIND- 
ING SITE, designated SEQ ID:10261, to the nucleotide se- 
quence of GAM99 RNA, herein designated GAM RNA, also 
designated SEQ ID:320. 



[17200] Another function of GAM99 is therefore inhibition of DARP 
(Accession NP.659431.3) . Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DARP. 

[17201] Dynactin 1 (pl50, glued homolog, drosophila) (DCTN1, 
Accession NP_004073.2) is another GAM99 target gene, 
herein designated TARGET GENE. DCTN1 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by DCTN1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DCTN1 BINDING SITE, designated SEQ ID:11619, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17202] Another function of GAM99 is therefore inhibition of Dyn- 
actin 1 (pl50, glued homolog, drosophila) (DCTN1, Ac- 
cession NP_004073.2), a gene which is a microtubule- 
based biologic motor protein. Accordingly, utilities of 
GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DCTN1. 

[17203] The function of DCTN1 and its association with various 
diseases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM47.1.Deiodinase, iodothyronine, type i (DIOl, Ac- 
cession NP_000783.2) is another GAM99 target gene, 
herein designated TARGET GENE. DIOl BINDING SITE1 and 
DIOl BINDING SITE2 are target binding sites found in un- 
translated regions of mRNA encoded by DIOl, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DIOl BINDING SITE1 and DIOl BINDING SITE2, designated 
SEQ ID: 1704 and SEQ ID:6987 respectively, to the nu- 
cleotide sequence of GAM99 RNA, herein designated GAM 
RNA, also designated SEQ ID:320. 

[17204] Another function of GAM99 is therefore inhibition of 
Deiodinase, iodothyronine, type i (DIOl, Accession 
NP_000783.2) . Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DIOl. 

[17205] DKFZp313M0720 (Accession XP.113743.3) is another 

GAM99 target gene, herein designated TARGET GENE. DK- 
FZp313M0720 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp313M0720, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp313M0720 BINDING SITE, 
designated SEQ ID: 13887, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17206] Another function of GAM99 is therefore inhibition of DK- 
FZp313M0720 (Accession XP_113743.3) . Accordingly, 
utilities of GAM99 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp313M0720. 

[ 172 07] DKFZp434A2417 (Accession NP.663736.1) is another 

GAM99 target gene, herein designated TARGET GENE. DK- 
FZp434A2417 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by DK- 
FZp434A2417, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434A2417 BINDING SITE, 
designated SEQ ID:20081, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17208] Another function of GAM99 is therefore inhibition of DK- 



FZp434A2417 (Accession NP.663736.1) . Accordingly, 
utilities of GAM99 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434A2417. 
[17209] Fat tumor suppressor homolog 2 (drosophila) (FAT2, Ac- 
cession NP_001438.1) is another GAM99 target gene, 
herein designated TARGET GENE. FAT2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by FAT2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FAT2 BINDING SITE, 
designated SEQ ID:1177, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17210] Another function of GAM99 is therefore inhibition of Fat 
tumor suppressor homolog 2 (drosophila) (FAT2, Acces- 
sion NP_001438.1), a gene which could function as a cell- 
adhesion protein. Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FAT2. 

[17211] The function of FAT2 has been established by previous 
studies. The domain that characterizes epidermal growth 



factor (EGF; 131530) consists of approximately 50 amino 
acids with 3 disulfide bonds. EGF- like domains are be- 
lieved to play a critical role in a number of extracellular 
events, including cell adhesion and receptor- ligand inter- 
actions. Proteins with EGF- like domains often consist of 
more than 1,000 amino acids, have multiple copies of the 
EGF- like domain, and contain additional domains known 
to be involved in specific protein- protein interactions. To 
identify proteins containing EGF- like domains, Nakayama 
et al. (1998) searched a database of long cDNA sequences 
randomly selected from a human brain cDNA library for 
those that encode an EGF- like motif. They identified sev- 
eral partial cDNAs encoding novel proteins with EGF- like 
domains, such as FAT2, which they named MEGF1. 
Nakayama et al. (1998) isolated a rat cDNA containing the 
complete Megfl coding sequence. The predicted Megfl 
protein has a signal sequence, 34 cadherin motifs (see 
OMIM Ref. No. 603006), a laminin G domain (see OMIM 
Ref. No. 601033), 2 EGF- like domains, a transmembrane 
domain, a cytoplasmic proline- rich sequence, and a cyto- 
plasmic RGD (arginine- glycine- aspartic acid) motif, 
which is found in proteins modulating cell adhesion. The 
predicted structure of Megfl is similar overall to the 



structures of the Drosophila 'fat' gene product and human 
FAT (OMIM Ref. No. 600976), although the number of 
EGF- like domains varies among these proteins. The 
Drosophila fat gene is a tumor suppressor gene whose 
product controls cell proliferation and morphogenesis in 
the imaginal discs in a contact- dependent manner. 
Northern blot analysis of various regions of rat brain de- 
tected Megfl expression only in the cerebellum. 

[17212] 

[17213] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17214] Nakayama, M.; Nakajima, D.; Nagase, T.; Nomura, N.; Seki, 
N.; Ohara, O. : Identification of high- molecular- weight 
proteins with multiple EGF- like motifs by motif- trap 
screening. Genomics 51: 27- 34, 1998. ; and 

[17215] wu, Q.; Maniatis, T. : Large exons encoding multiple 

ectodomains are a characteristic feature of protocadherin 
genes. Proc. Nat. Acad. Sci. 97: 3124- 3129, 2000. 

[17216] Further studies establishing the function and utilities of 
FAT2 are found in John Hopkins OMIM database record ID 
604269, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. F-box and leucine- 



rich repeat protein 5 (FBXL5, Accession NP_036293.1) is 
another GAM99 target gene, herein designated TARGET 
GENE. FBXL5 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by FBXL5, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FBXL5 BINDING SITE, 
designated SEQ ID:15662, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17217] Another function of GAM99 is therefore inhibition of F- 
box and leucine-rich repeat protein 5 (FBXL5, Accession 
NP.036293.1), a gene which is a putative SCF ubiquitin 
ligase subunit involved in protein degradation. Accord- 
ingly, utilities of GAM99 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with FBXL5. 

[17218] The function of FBXL5 has been established by previous 
studies. The F box, named after cyclin F (CCNF; 600227), 
in which it was originally observed, is an approximately 
40- amino acid motif that binds SKP1 (OMIM Ref. No. 
601434). F- box proteins are components of modular E3 



ubiquitin protein ligases called SCFs (SKP1, OMIM Ref. No. 
603134), F- box proteins), which function in phosphory- 
lation- dependent ubiquitination. Using a yeast 2- hybrid 
screen with SKP1 as bait, followed by searching sequence 
databases, Winston et al. (1999) and Cenciarelli et al. 
(1999) identified 33 mammalian and 26 human F- box 
proteins, respectively. These contained C termini with 
leucine- rich repeats (FBXLs, e.g., SKP2 (OMIM Ref. No. 
601436)), WD40 domains (FBXWs, e.g., BTRCP (OMIM Ref. 
No. 603482)), or no recognizable motifs (FBXOs, e.g., 
CCNF). Winston et al. (1999) predicted the presence of 6 
leucine- rich repeats (LRRs) in FBXL5. RT- PCR analysis 
detected expression in all tissues tested, with highest lev- 
els in heart and pancreas. 

[17219] 

[17220] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17221] ||yj nj c_ p_ ; Rjalland, M.; Pigeon, C; Cuguen- Guillouzo, C. 
: cDNA cloning and expression analysis of new members 
of the mammalian F- box protein family. Genomics 67: 
40- 47, 2000. ; and 

[17222] Winston, J. T.; Koepp, D. M.; Zhu, C; Elledge, S.J.; Harper, 



J. W. : A family of mammalian F- box proteins. Curr. Biol. 
9: 1180- 1182, 1999. 
[17223] Further studies establishing the function and utilities of 

FBXL5 are found in John Hopkins OMIM database record ID 
605655, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.F-box and leucine- 
rich repeat protein 5 (FBXL5, Accession NP.277077.1) is 
another GAM99 target gene, herein designated TARGET 
GENE. FBXL5 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by FBXL5, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FBXL5 BINDING SITE, 
designated SEQ ID:15662, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17224] Another function of GAM99 is therefore inhibition of F- 
box and leucine-rich repeat protein 5 (FBXL5, Accession 
NP_277077.1), a gene which is a putative SCF ubiquitin 
ligase subunit involved in protein degradation. Accord- 
ingly, utilities of GAM99 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with FBXL5. 

[17225] The function of FBXL5 has been established by previous 
studies. The F box, named after cyclin F (CCNF; 600227), 
in which it was originally observed, is an approximately 
40- amino acid motif that binds SKP1 (OMIM Ref. No. 
601434). F- box proteins are components of modular E3 
ubiquitin protein ligases called SCFs (SKP1, OMIM Ref. No. 
603134), F- box proteins), which function in phosphory- 
lation- dependent ubiquitination. Using a yeast 2- hybrid 
screen with SKP1 as bait, followed by searching sequence 
databases, Winston et al. (1999) and Cenciarelli et al. 
(1999) identified 33 mammalian and 26 human F- box 
proteins, respectively. These contained C termini with 
leucine- rich repeats (FBXLs, e.g., SKP2 (OMIM Ref. No. 
601436)), WD40 domains (FBXWs, e.g., BTRCP (OMIM Ref. 
No. 603482)), or no recognizable motifs (FBXOs, e.g., 
CCNF). Winston et al. (1999) predicted the presence of 6 
leucine- rich repeats (LRRs) in FBXL5. RT- PCR analysis 
detected expression in all tissues tested, with highest lev- 
els in heart and pancreas. 

[1 7226] 

[17227] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[17228] ||yj nj Q m p, ; Rialland, M.; Pigeon, C; Guguen- Guillouzo, C. 
: cDNA cloning and expression analysis of new members 
of the mammalian F- box protein family. Genomics 67: 
40- 47, 2000. ; and 

[17229] Winston, J. T.; Koepp, D. M.; Zhu, C.; Elledge, S.J.; Harper, 
J. W. : A family of mammalian F- box proteins. Curr. Biol. 
9: 1180- 1182, 1999. 

[17230] Further studies establishing the function and utilities of 

FBXL5 are found in John Hopkins OMIM database record ID 
605655, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. FLJ 10204 (Accession 
NP_060494.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. FLJ10204 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by FLJ10204, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of FLJ10204 BINDING SITE, des- 
ignated SEQ ID: 16040, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17231] Another function of GAM99 is therefore inhibition of 



FLJ10204 (Accession NP_060494.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10204. 

[17232] FLJ10330 (Accession NP_060531.1) is another GAM99 tar- 
get gene, herein designated TARGET GENE. FLJ10330 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ10330, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10330 BINDING SITE, designated SEQ ID:8822, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17233] Another function of GAM99 is therefore inhibition of 

FLJ10330 (Accession NP.060531.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10330. 

[17234] FLJ 10769 (Accession NP_060680.1) is another GAM99 tar- 
get gene, herein designated TARGET GENE. FLJ 10769 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 10769, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ10769 BINDING SITE, designated SEQ ID:14541, to the 
nucleotide sequence of CAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17235] Another function of GAM99 is therefore inhibition of 

FLJ10769 (Accession NP_060680.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10769. 

[17236] FLJ11269 (Accession NP.060842.2) is another GAM99 tar- 
get gene, herein designated TARGET GENE. FLJ11269 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 11269, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11269 BINDING SITE, designated SEQ ID:19814, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17237] Another function of GAM99 is therefore inhibition of 

FLJ11269 (Accession NP_060842.2) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ11269. 

[17238] FLJ12960 (Accession NP_078914.1) is another GAM99 tar- 



get gene, herein designated TARGET GENE. FLJ12960 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12960, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12960 BINDING SITE, designated SEQ ID:4577, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17239] Another function of GAM99 is therefore inhibition of 

FLJ12960 (Accession NP.078914.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ12960. 

[17240] FLJ13397 (Accession NP.079224.1) is another GAM99 tar- 
get gene, herein designated TARGET GENE. FLJ13397 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ13397, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13397 BINDING SITE, designated SEQ ID:4021, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 



[17241] Another function of GAM99 is therefore inhibition of 

FLJ13397 (Accession NP_079224.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13397. 

[17242] FLJ 14721 (Accession NP_1 162 18.1) is another GAM99 tar- 
get gene, herein designated TARGET GENE. FLJ 14721 
BINDING SITE1 and FLJ14721 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ14721, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ14721 BINDING SITE1 and 
FLJ14721 BINDING SITE2, designated SEQ ID:14815 and 
SEQ ID: 16399 respectively, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17243] Another function of GAM99 is therefore inhibition of 

FLJ14721 (Accession NP_116218.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14721. 

[17244] FLJ20898 (Accession NP_078876.1) is another GAM99 tar- 
get gene, herein designated TARGET GENE. FLJ20898 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by FLJ20898, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20898 BINDING SITE, designated SEQ ID:5699, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17245] Another function of GAM99 is therefore inhibition of 

FLJ20898 (Accession NP_078876.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20898. 

[17246] FLJ20986 (Accession NP.078800.2) is another GAM99 tar- 
get gene, herein designated TARGET GENE. FLJ20986 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by FLJ20986, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20986 BINDING SITE, designated SEQ ID:5649, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17247] Another function of GAM99 is therefore inhibition of 

FLJ20986 (Accession NP_078800.2) . Accordingly, utilities 



of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20986. 

[17248] FLJ23129 (Accession NP_079039.1) is another GAM99 tar- 
get gene, herein designated TARGET GENE. FLJ23129 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23129, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23129 BINDING SITE, designated SEQ ID:15636, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17249] Another function of GAM99 is therefore inhibition of 

FLJ23129 (Accession NP_079039.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ23129. 

[17250] FLJ32932 (Accession NP_690873.1) is another GAM99 tar- 
get gene, herein designated TARGET GENE. FLJ32932 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32932, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ32932 BINDING SITE, designated SEQ ID:1197, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17251] Another function of GAM99 is therefore inhibition of 

FLJ32932 (Accession NP.690873.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ32932. 

[17252] FLJ33167 (Accession NP.689896.1) is another GAM99 tar- 
get gene, herein designated TARGET GENE. FLJ33167 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ33167, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ33167 BINDING SITE, designated SEQ ID:20132, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17253] Another function of GAM99 is therefore inhibition of 

FLJ33167 (Accession NP_689896.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ33167. 

[17254] Glucose-6-phosphatase, catalytic (glycogen storage dis- 
ease type i, von gierke disease) (G6PC, Accession 



NP_000142.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. G6PC BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by G6PC, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of G6PC BINDING SITE, designated 
SEQ ID:3569, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17255] Another function of GAM99 is therefore inhibition of Glu- 
cose-6-phosphatase, catalytic (glycogen storage disease 
type i, von gierke disease) (G6PC, Accession NP_000142.1) 
. Accordingly, utilities of GAM99 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with G6PC. 

[17256] Group-specific component (vitamin d binding protein) 
(GC, Accession NP_000574.1) is another GAM99 target 
gene, herein designated TARGET GENE. GC BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by GC, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GC BINDING 



SITE, designated SEQ ID:2597, to the nucleotide sequence 
of GAM99 RNA, herein designated GAM RNA, also desig- 
nated SEQID:320. 
[17257] Another function of GAM99 is therefore inhibition of 
Group-specific component (vitamin d binding protein) 
(GC, Accession NP_000574.1), a gene which transports vi- 
tamin D and its plasma metabolites to target tissues. Ac- 
cordingly, utilities of GAM99 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with GC. 

[17258] The function of GC has been established by previous 
studies. Chapman et al. (1997) found that the mouse 
Gbx2 gene contains a single intron, a feature of the hu- 
man GBX2 gene. They mapped Gbx2 to mouse chromo- 
some 1. They extended the known expression pattern of 
Gbx2 beyond the gastrulation- stage embryo and the de- 
veloping CNS to pluripotent cells in vitro and in vivo. Gbx2 
expression was demonstrated in undifferentiated embry- 
onic stem cells but was downregulated in differentiated 
cell populations. In the embryo, Gbx2 expression was de- 
tected before primitive streak formation, in the inner cell 
mass of the preimplantation embryo. Chapman et al. 
(1997) suggested Gbx2 as a candidate control gene for 



cell pluripotency and differentiation in the embryo. 
[17259] Animal model experiments lend further support to the 

function of GC. The mid/hindbrain junction can act as an 
organizer to direct the development of the midbrain and 
anterior hindbrain. In mice, Otx2 (OMIM Ref. No. 600037) 
is expressed in the forebrain and midbrain and Gbx2 is 
expressed in the anterior hindbrain, with a shared border 
at the level of the mid/hindbrain organizer. Millet et al. 
(1999) demonstrated that in Gbx2 - /- mutants, the earli- 
est phenotype is a posterior expansion of the Otx2 do- 
main during early somite stages. Furthermore, organizer 
genes are expressed at the shifted Otx2 border, but not in 
a normal spatial relationship. To test whether Gbx2 is suf- 
ficient to position the mid/hindbrain organizer, Millet et 
al. (1999) transiently expressed Gbx2 in the caudal Otx2 
domain and found that the Otx2 caudal border was indeed 
shifted rostrally, and a normal- appearing organizer 
formed at this new Otx2 border. Transgenic embryos then 
showed an expanded hindbrain and a reduced midbrain at 
embryonic day 9.5 to 10. Millet et al. (1999) proposed 
that the formation of a normal mid/hindbrain organizer 
depends on a sharp Otx2 caudal border and that Gbx2 is 
required to position and sharpen this border. 



[17260] ^ is appreciated that the abovementioned animal model 
for GC is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[17261] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17262] Svasti, J.; Kurosky, A.; Bennett, A.; Bowman, B. H. : Molec- 
ular basis for the three major forms of human serum vita- 
min D binding protein (group- specific component). Bio- 
chemistry 18: 1611- 1617, 1979. ; and 

[17263] Millet, S.; Campbell, K.; Epstein, D.J.; Losos, K.; Harris, E.; 
Joyner, A. L. : A role for Cbx2 in repression of Otx2 and 
positioning the mid/hindbrain organizer. Nature 401: 
161- 164, 19. 

[17264] Further studies establishing the function and utilities of 
GC are found in John Hopkins OMIM database record ID 
139200, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Gap junction pro- 
tein, beta 6 (connexin 30) (GJB6, Accession NP_006774.1) 
is another GAM99 target gene, herein designated TARGET 
GENE. GJB6 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by GJB6, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GJB6 BINDING SITE, designated SEQ ID: 18208, 
to the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17265] Another function of GAM99 is therefore inhibition of Gap 
junction protein, beta 6 (connexin 30) (GJB6, Accession 
NP_006774.1) . Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GJB6. 

[17266] Glycoprotein v (platelet) (GP5, Accession NP.004479.1) is 
another GAM99 target gene, herein designated TARGET 
GENE. GP5 BINDING SITE is a target binding site found in 
the 3 x untranslated region of mRNA encoded by GP5, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GP5 BINDING SITE, designated SEQ ID: 15292, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17267] Another function of GAM99 is therefore inhibition of Gly- 
coprotein v (platelet) (GP5, Accession NP_004479.1) . Ac- 



cordingly, utilities of GAM99 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with GP5. 

[17268] Glycoprotein (transmembrane) nmb (GPNMB, Accession 

NP_002501.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. GPNMB BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GPNMB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPNMB BINDING SITE, designated 
SEQ ID:2512, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17269] Another function of GAM99 is therefore inhibition of Gly- 
coprotein (transmembrane) nmb (GPNMB, Accession 
NP_002501.1) . Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPNMB. 

[17270] q protein-coupled receptor 18 (GPR18, Accession 

NP_005283.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. GPR18 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by GPR18, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR18 BINDING SITE, designated 
SEQ ID:4838, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17271] Another function of GAM99 is therefore inhibition of G 
protein-coupled receptor 18 (GPR18, Accession 
NP_005283.1) . Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR18. 

[17272] Huntingtin-associated protein interacting protein (duo) 
(HAPIP, Accession NP_003938.1) is another GAM99 target 
gene, herein designated TARGET GENE. HAPIP BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by HAPIP, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HAPIP BIND- 
ING SITE, designated SEQ ID:10617, to the nucleotide se- 
quence of GAM99 RNA, herein designated GAM RNA, also 
designated SEQ ID:320. 

[17273] Another function of GAM99 is therefore inhibition of 

Huntingtin-associated protein interacting protein (duo) 



(HAPIP, Accession NP_003938.1) . Accordingly, utilities of 
GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HAPIP. 

[17274] Homeo box al (HOXA1, Accession NP_705873.1) is an- 
other GAM99 target gene, herein designated TARGET 
GENE. HOXA1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by HOXA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HOXA1 BINDING 
SITE, designated SEQ ID:9804, to the nucleotide sequence 
of GAM99 RNA, herein designated GAM RNA, also desig- 
nated SEQID:320. 

[17275] Another function of GAM99 is therefore inhibition of 
Homeo box al (HOXA1, Accession NP_705873.1) . Ac- 
cordingly, utilities of GAM99 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with HOXA1. 

[17276] | S | et ce || autoantigen 1, 69kda (ICA1, Accession 

NP.071682.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. ICA1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 



pie transcripts of mRNA encoded by ICA1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ICA1 
BINDING SITE, designated SEQ ID:6344, to the nucleotide 
sequence of GAM99 RNA, herein designated GAM RNA, 
also designated SEQ ID:320. 

[17277] Another function of GAM99 is therefore inhibition of Islet 
cell autoantigen 1, 69kda (ICA1, Accession NP_071682.1), 
a gene which encodes Islet cell autoantigen 1 and there- 
fore may be associated with Insulin- dependent diabetes 
mellitus. Accordingly, utilities of GAM99 include diagno- 
sis, prevention and treatment of Insulin- dependent dia- 
betes mellitus, and of other diseases and clinical condi- 
tions associated with ICA1. 

[17278] The function of ICA1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM94.1.lnterleukin 1 family, member 10 (theta) 
(IL1F10, Accession NP.115945.4) is another GAM99 target 
gene, herein designated TARGET GENE. IL1F10 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by 



IL1F10, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of IL1F10 BINDING SITE, designated 
SEQ ID:8455, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17279] Another function of GAM99 is therefore inhibition of In- 
terleukin 1 family, member 10 (theta) (IL1F10, Accession 
NP.115945.4) . Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IL1F10. 

[17280] interleukin enhancer binding factor 2, 45kda (ILF2, Acces- 
sion NP.004506.2) is another GAM99 target gene, herein 
designated TARGET GENE. ILF2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ILF2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ILF2 BINDING SITE, designated 
SEQ ID:9869, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17281] Another function of GAM99 is therefore inhibition of In- 
terleukin enhancer binding factor 2, 45kda (ILF2, Acces- 



sion NP_004506.2) . Accordingly, utilities of GAM99 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ILF2. 

[17282] imhbe (Accession NP_113667.1) is another GAM99 target 
gene, herein designated TARGET GENE. INHBE BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by INHBE, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of INHBE BIND- 
ING SITE, designated SEQ ID:2641, to the nucleotide se- 
quence of GAM99 RNA, herein designated GAM RNA, also 
designated SEQ ID:320. 

[17283] Another function of GAM99 is therefore inhibition of IN- 
HBE (Accession NP_113667.1) . Accordingly, utilities of 
GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with INHBE. 

[17284] iron-responsive element binding protein 2 (IREB2, Acces- 
sion XP_039114.2) is another GAM99 target gene, herein 
designated TARGET GENE. IREB2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by IREB2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IREB2 BINDING SITE, designated 
SEQ ID: 10640, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 
[17285] Another function of GAM99 is therefore inhibition of Iron- 
responsive element binding protein 2 (IREB2, Accession 
XP_039114.2), a gene which binds mRNAs that contain 
iron- responsive elements, and therefore may be associ- 
ated with Misregulation of iron metabolism and neurode- 
generative disease. Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of Misregulation of 
iron metabolism and neurodegenerative disease, and of 
other diseases and clinical conditions associated with 
IREB2. 

[17286] The function of IREB2 has been established by previous 
studies. Rouault et al. (1990) identified a second IRE- 
binding protein, for which the degenerate screening of the 
oligonucleotide used in identifying the cDNA for IREB1 
(OMIM Ref. No. 100880) also served as a successful se- 
quencing primer. The second IREBP, represented by 'clone 
10.1,' contained an inserted stretch of 73 amino acids be- 
tween amino acids 37 and 38 of IREB1; the IREB2 gene 
product lacked a region homologous to the sequences 



between amino acids 436 and 470 of IREB1. Wu et al. 
(1999) demonstrated that the c- myc (OMIM Ref. No. 
190080) protein stimulates expression of IRP2. Hentze 
and Kuhn (1996) reviewed the function of IRP2. IRP2 is 
less abundant than IRP1 (IREB1) in most cells. The 
strongest expression is in intestine and brain (Henderson 
et al., 1993). Human IRP2 is 57% identical to human IRP1. 
IRP2 has a molecular mass of 105 kD, which is slightly 
larger than that of IRP1 due to a 73- amino acid insertion. 
Iwai et al. (1995) demonstrated that the 73- amino acid 
insertion mediates IRP2 degradation in iron- replete cells. 
Guo et al. (1994) and Samaniego et al. (1994) showed that 
IRP2 has no aconitase activity. By Southern analysis of so- 
matic cell hybrid DNAs, Rouault et al. (1990) assigned the 
IREB2 gene to chromosome 15. 
[17287] Animal model experiments lend further support to the 
function of IREB2. LaVaute et al. (2001) showed that in 
mice, targeted disruption of the Ireb2 gene resulted in 
misregulation of iron metabolism in the intestinal mucosa 
and neurodegenerative disease of the central nervous sys- 
tem. In adulthood, Ireb2 - /- mice developed a movement 
disorder characterized by ataxia, bradykinesia, and 
tremor. Significant accumulations of iron in white matter 



tracts and nuclei throughout the brain preceded the onset 
of neurodegeneration and movement disorder symptoms 
by many months. Ferric iron accumulated in the cytosol of 
neurons and oligodendrocytes in distinctive regions of the 
brain. Abnormal accumulations of ferritin colocalized with 
iron accumulations in populations of neurons that degen- 
erated. Ireb2 - /- mice initially grew and developed nor- 
mally. Mice older than 6 months of age developed a pro- 
gressive neurodegenerative disorder characterized initially 
by an unsteady, wide- based gait and subtle kyphosis fol- 
lowed by gradual onset of ataxia, vestibular dysfunction, 
tremor, bradykinesia, and postural abnormalities. Balance 
and grip strength measured using the hanging wire test 
indicated severe impairment, whereas heterozygous mice 
showed an intermediate degree of impairment 

[17288] it i S appreciated that the abovementioned animal model 
for IREB2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[17289] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17290] Hentze, M. W.; Kuhn, L. C. : Molecular control of verte- 



brate iron metabolism: mRNA- based regulatory circuits 
operated by iron, nitric oxide, and oxidative stress. Proc. 
Nat. Acad. Sci. 93: 8175- 8182, 1996. ; and 
[17291] LaVaute, T.; Smith, S.; Cooperman, S.; Iwai, K.; Land, W.; 
Meyron- Holtz, E.; Drake, S. K.; Miller, C; Abu- Asab, M.; 
Tsokos, M.; Switzer, R., Ill; Grinberg, A.; Love, P.; Tresser, 
N.; Ro. 

[17292] Further studies establishing the function and utilities of 

IREB2 are found in John Hopkins OMIM database record ID 
147582, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Interferon regulatory 
factor 4 (IRF4, Accession NP.002451.1) is another GAM99 
target gene, herein designated TARGET GENE. IRF4 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by IRF4, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of IRF4 BINDING 
SITE, designated SEQ ID:13735, to the nucleotide se- 
quence of GAM99 RNA, herein designated GAM RNA, also 
designated SEQ ID:320. 

[17293] Another function of GAM99 is therefore inhibition of In- 
terferon regulatory factor 4 (IRF4, Accession 



NP_002451.1) . Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IRF4. 

[17294] junction plakoglobin (JUP, Accession NP_068831.1) is an- 
other GAM99 target gene, herein designated TARGET 
GENE. JUP BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded byJUP, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of JUP BINDING SITE, designated 
SEQ ID:3039, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17295] Another function of GAM99 is therefore inhibition of Junc- 
tion plakoglobin QUP, Accession NP_068831.1), a gene 
which plays a central role in the structure and function of 
submembranous plaques, and therefore may be associ- 
ated with Naxos disease. Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of Naxos dis- 
ease, and of other diseases and clinical conditions associ- 
ated with JUP. 

[17296] The function of JUP has been established by previous 

studies. Plakoglobin is a major cytoplasmic protein that 



occurs in a soluble and a membrane- associated form and 
is the only known constituent common to the submem- 
branous plaques of both kinds of adhering junctions, the 
desmosomes and the intermediate junctions. It is a 
desmoplakin (see OMIM Ref. No. 125647) and is referred 
to as DP III. DP I and DP II are splice variants of the same 
gene. Using a partial cDNA clone for bovine plakoglobin, 
Franke et al. (1989) isolated cDNAs encoding human 
plakoglobin, determined its nucleotide sequence, and de- 
duced the complete amino acid sequence. The polypep- 
tide encoded by the cDNA was synthesized by in vitro 
transcription and translation and identified by its comi- 
gration with authentic plakoglobin in 2- dimensional gel 
electrophoresis. The protein, which has 744 amino acids 
and a molecular weight of 81,750 Da, is unrelated to any 
known protein and is highly conserved between human 
and bovine tissues. Only one kind of plakoglobin mRNA 
(OMIM Ref. No. 3.4 kb) was found in most tissues, but an 
additional mRNA (OMIM Ref. No. 3.7 kb) was detected in 
certain human tumor cell lines. Arnemann et al. (1991) 
established a PCR assay for the gene coding for 
plakoglobin and used it to test human/mouse and hu- 
man/rat somatic cell hybrids with different contents of 



human chromosomes. In this way, they were able to as- 
sign DP3 to chromosome 7. By analysis of progeny from 2 
interspecific backcrosses, Guenet et al. (1995) mapped 
thejup gene to mouse chromosome 11. Thus, the human 
JUP gene is probably on 7p because that is the portion of 
the chromosome showing homology of synteny to mouse 
11. However, mouse 11 shows much more extensive ho- 
mology to human chromosome 17 and, indeed, studies 
using both Southern blot analysis of human/rodent cell 
hybrids and linkage studies with an intragenic polymor- 
phism demonstrated that the plakoglobin gene is located 
on 17q21 (Aberle OMIM Ref. No. later). Using a 
monochromosomal human- rodent somatic cell hybrid 
panel, Cowley et al. (1997) likewise showed that the JUP 
gene is located on chromosome 17. McKoy et al. (2000) 
identified a 2- basepair deletion in homozygous state in 
the plakoglobin gene in individuals affected with Naxos 
disease (OMIM Ref. No. 601214). Western blot analysis 
showed that the mutation causes a frameshift and prema- 
ture termination of the protein. The finding of a deletion 
in plakoglobin in arrhythmogenic right ventricular car- 
diomyopathy suggests that the proteins involved in cell- 
cell adhesion play an important role in maintaining my- 



ocyte integrity and that when junctions are disrupted, cell 
death with fatty and fibrous tissue replacement occurs. 
Nomenclature: Since the term plakoglobin is in increas- 
ingly accepted usage, it may be desirable to have a gene 
symbol that is closer to it, e.g., PKGB. Although the devel- 
opment of gene symbols that reflect families of proteins 
(and genes) to which the entity belongs has some justifi- 
cation, it can be confusing. The symbol JUP is derived 
from junction plakoglobin. 
[17297] Animal model experiments lend further support to the 

function of JUP. Ruiz et al. (1996) generated mice deficient 
in plakoglobin by targeted disruption. Plakoglobin mutant 
mouse embryos showed decreased myofiber compliance 
and reduced cell- cell adhesion as a result of defects in 
the number and structure of desmosomes within the my- 
ocardium. Consequently, when myocardial cells undergo 
increased mechanical stress, e.g., at embryonic day 10.5 
from the onset of embryonic blood circulation, the mice 
die from ventricular rupture. Plakoglobin- deficient 
C57BL/6 mice that survive longer, to around birth, show 
an additional skin phenotype. Epidermal desmosomes of 
these mice are disorganized and detached from the cy- 
tokeratin filaments, presenting features similar to the hu- 



man blistering disease epidermolytic hyperkeratosis 

[17298] it is appreciated that the abovementioned animal model 
for JUP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[17299] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17300] Bierkamp, C; Mclaughlin, K.J.; Schwarz, H.; Huber, O.; 
Kemler, R. : Embryonic heart and skin defects in mice 
lacking plakoglobin. Dev. Biol. 180: 780- 785, 1996. ; and 

[17301] McKoy, C; Protonotarios, N.; Crosby, A.; Tsatsopoulou, A.; 
Anastasakis, A.; Coonar, A.; Norman, M.; Baboonian, C; 
Jeffery, S.; McKenna, W.J. : Identification of a deletion in 
plakogl. 

[17302] Further studies establishing the function and utilities of 
JUP are found in John Hopkins OMIM database record ID 
173325, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Junction plakoglobin 
GUP, Accession NP.002221.1) is another GAM99 target 
gene, herein designated TARGET GENE. JUP BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by JUP, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of JUP BINDING SITE, designated SEQ ID:3039, to the nu- 
cleotide sequence of GAM99 RNA, herein designated GAM 
RNA, also designated SEQ ID:320. 
[17303] Another function of GAM99 is therefore inhibition of Junc- 
tion plakoglobin (JUP, Accession NP_002221.1), a gene 
which plays a central role in the structure and function of 
submembranous plaques, and therefore may be associ- 
ated with Naxos disease. Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of Naxos dis- 
ease, and of other diseases and clinical conditions associ- 
ated with JUP. 

[17304] The function of JUP has been established by previous 

studies. Plakoglobin is a major cytoplasmic protein that 
occurs in a soluble and a membrane- associated form and 
is the only known constituent common to the submem- 
branous plaques of both kinds of adhering junctions, the 
desmosomes and the intermediate junctions. It is a 
desmoplakin (see OMIM Ref. No. 125647) and is referred 
to as DP III. DP I and DP II are splice variants of the same 
gene. Using a partial cDNA clone for bovine plakoglobin, 



Franke et al. (1989) isolated cDNAs encoding human 
plakoglobin, determined its nucleotide sequence, and de- 
duced the complete amino acid sequence. The polypep- 
tide encoded by the cDNA was synthesized by in vitro 
transcription and translation and identified by its comi- 
gration with authentic plakoglobin in 2- dimensional gel 
electrophoresis. The protein, which has 744 amino acids 
and a molecular weight of 81,750 Da, is unrelated to any 
known protein and is highly conserved between human 
and bovine tissues. Only one kind of plakoglobin mRNA 
(OMIM Ref. No. 3.4 kb) was found in most tissues, but an 
additional mRNA (OMIM Ref. No. 3.7 kb) was detected in 
certain human tumor cell lines. Arnemann et al. (1991) 
established a PCR assay for the gene coding for 
plakoglobin and used it to test human/mouse and hu- 
man/rat somatic cell hybrids with different contents of 
human chromosomes. In this way, they were able to as- 
sign DP3 to chromosome 7. By analysis of progeny from 2 
interspecific backcrosses, Guenet et al. (1995) mapped 
thejup gene to mouse chromosome 11. Thus, the human 
JUP gene is probably on 7p because that is the portion of 
the chromosome showing homology of synteny to mouse 
11. However, mouse 11 shows much more extensive ho- 



mology to human chromosome 17 and, indeed, studies 
using both Southern blot analysis of human/rodent cell 
hybrids and linkage studies with an intragenic polymor- 
phism demonstrated that the plakoglobin gene is located 
on 17q21 (Aberle OMIM Ref. No. later). Using a 
monochromosomal human- rodent somatic cell hybrid 
panel, Cowley et al. (1997) likewise showed that the JUP 
gene is located on chromosome 17. McKoy et al. (2000) 
identified a 2- basepair deletion in homozygous state in 
the plakoglobin gene in individuals affected with Naxos 
disease (OMIM Ref. No. 601214). Western blot analysis 
showed that the mutation causes a frameshift and prema- 
ture termination of the protein. The finding of a deletion 
in plakoglobin in arrhythmogenic right ventricular car- 
diomyopathy suggests that the proteins involved in cell- 
cell adhesion play an important role in maintaining my- 
ocyte integrity and that when junctions are disrupted, cell 
death with fatty and fibrous tissue replacement occurs. 
Nomenclature: Since the term plakoglobin is in increas- 
ingly accepted usage, it may be desirable to have a gene 
symbol that is closer to it, e.g., PKGB. Although the devel- 
opment of gene symbols that reflect families of proteins 
(and genes) to which the entity belongs has some justifi- 



cation, it can be confusing. The symbol JUP is derived 
from junction plakoglobin. 

[17305] Animal model experiments lend further support to the 

function of JUP. Ruiz et al. (1996) generated mice deficient 
in plakoglobin by targeted disruption. Plakoglobin mutant 
mouse embryos showed decreased myofiber compliance 
and reduced cell- cell adhesion as a result of defects in 
the number and structure of desmosomes within the my- 
ocardium. Consequently, when myocardial cells undergo 
increased mechanical stress, e.g., at embryonic day 10.5 
from the onset of embryonic blood circulation, the mice 
die from ventricular rupture. Plakoglobin- deficient 
C57BL/6 mice that survive longer, to around birth, show 
an additional skin phenotype. Epidermal desmosomes of 
these mice are disorganized and detached from the cy- 
tokeratin filaments, presenting features similar to the hu- 
man blistering disease epidermolytic hyperkeratosis 

[17306] it is appreciated that the abovementioned animal model 
for JUP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[17307] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[17308] Bierkamp, C; Mclaughlin, K.J.; Schwarz, H.; Huber, O.; 

Kemler, R. : Embryonic heart and skin defects in mice 

lacking plakoglobin. Dev. Biol. 180: 780- 785, 1996. ; and 
[17309] McKoy, C; Protonotarios, N.; Crosby, A.; Tsatsopoulou, A.; 

Anastasakis, A.; Coonar, A.; Norman, M.; Baboonian, C; 

Jeffery, S.; McKenna, W.J. : Identification of a deletion in 

plakogl. 

[17310] Further studies establishing the function and utilities of 
JUP are found in John Hopkins OMIM database record ID 
173325, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. KIAA0638 
(Accession XP_290497.1) is another GAM99 target gene, 
herein designated TARGET GENE. KIAA0638 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by KIAA0638, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0638 
BINDING SITE, designated SEQ ID:9348, to the nucleotide 
sequence of GAM99 RNA, herein designated GAM RNA, 
also designated SEQ ID:320. 

[17311] Another function of GAM99 is therefore inhibition of 



KIAA0638 (Accession XP.290497.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0638. 

[17312] KIAA0841 (Accession XP_049237.1) is another GAM99 
target gene, herein designated TARGET GENE. KIAA0841 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0841, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0841 BINDING SITE, designated SEQ ID:1976, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17313] Another function of GAM99 is therefore inhibition of 

KIAA0841 (Accession XP_049237.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA0841. 

t 17 3 14 ] KIAA1068 (Accession NP_056147.1) is another GAM99 
target gene, herein designated TARGET GENE. KIAA1068 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1068, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1068 BINDING SITE, designated SEQ ID: 18247, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 
[17315] Another function of GAM99 is therefore inhibition of 

KIAA1068 (Accession NP.056147.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1068. 

t 17 3 1 6] KIAA1107 (Accession XP.034086.1) is another GAM99 
target gene, herein designated TARGET GENE. KIAA1107 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by KIAA1107, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1107 BINDING SITE, designated SEQ ID:18484, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17317] Another function of GAM99 is therefore inhibition of 

KIAA1107 (Accession XP_034086.1) . Accordingly, utilities 



of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1107. 

t 17 3 1 8] KIAA1193 (Accession XP_041843.1) is another GAM99 
target gene, herein designated TARGET GENE. KIAA1193 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1193, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1193 BINDING SITE, designated SEQ ID:10805, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17319] Another function of GAM99 is therefore inhibition of 

KIAA1193 (Accession XP.041843.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1193. 

t 17 320] KIAA1576 (Accession NP_065978.1) is another GAM99 
target gene, herein designated TARGET GENE. KIAA1576 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1576, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1576 BINDING SITE, designated SEQ ID:9853, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 
[17321] Another function of GAM99 is therefore inhibition of 

KIAA1576 (Accession NP_065978.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1576. 

[ 17 322] KIAA1911 (Accession XP_056302.1) is another GAM99 
target gene, herein designated TARGET GENE. KIAA1911 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1911, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1911 BINDING SITE, designated SEQ ID:14728, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17323] Another function of GAM99 is therefore inhibition of 

KIAA1911 (Accession XP_056302.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
KIAA1911. 

[ 17 324] KIAA1940 (Accession XP.086981.2) is another GAM99 
target gene, herein designated TARGET GENE. KIAA1940 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1940, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1940 BINDING SITE, designated SEQ ID:13001, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17325] Another function of GAM99 is therefore inhibition of 

KIAA1940 (Accession XP_086981.2) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
KIAA1940. 

[17326] Kinesin family member lb (KIF1B, Accession 

NP_055889.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. KIF1B BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by KIF1B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIF1B BINDING SITE, designated 
SEQ ID:5704, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17327] Another function of GAM99 is therefore inhibition of Ki- 
nesin family member lb (KIF1B, Accession NP_055889.1), 
a gene which motor for anterograde transport of mito- 
chondria, has a microtubule plus end- directed motility, 
and therefore is associated with Charcot- marie- tooth 
disease, neuronal type, a. Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of Charcot- 
marie- tooth disease, neuronal type, a, and of other dis- 
eases and clinical conditions associated with KIF1B. 

[17328] jhe function of KIF1B and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.Klotho (KL, Accession NP_710150.1) is an- 
other GAM99 target gene, herein designated TARGET 
GENE. KL BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by KL, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 



the nucleotide sequences of KL BINDING SITE, designated 
SEQ ID:7411, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17329] Another function of GAM99 is therefore inhibition of 
Klotho (KL, Accession NP_710150.1), a gene which has 
similarity to beta- glucosidases. Accordingly, utilities of 
GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KL. 

[17330] The function of KL and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM48.2.Kallikrein 5 (KLK5, Accession NP.036559.1) is 
another GAM99 target gene, herein designated TARGET 
GENE. KLK5 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by KLK5, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of KLK5 BINDING SITE, designated SEQ ID:1827, 
to the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17331] Another function of GAM99 is therefore inhibition of 

Kallikrein 5 (KLK5, Accession NP_036559.1), a gene which 



may be involved in desquamation. Accordingly, utilities of 
GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KLK5. 
[17332] The function of KLK5 has been established by previous 
studies. Kallikreins, a subgroup of serine proteases, have 
diverse physiologic functions in many tissues. For addi- 
tional background information on kallikreins, see 147960. 
The stratum corneum, the outermost layer of the skin, 
provides chemical and mechanical resistance. The layer is 
derived from anucleated, anabolically dead corneocytes 
that are differentiated from a subset of proliferating ker- 
atinocytes. After a 2- to 4- week period, the cells are shed 
in the process of desquamation. By zymographic analysis 
of corneocyte extracts, biochemical purification, N- termi- 
nal sequencing, database searching, and PCR of a ker- 
atinocyte library using degenerate primers, Brattsand and 
Egelrud (1999) isolated a cDNA encoding KLK5, which 
they termed SCTE. The deduced 293- amino acid protein 
contains a signal peptide, a propeptide, and a 227- amino 
acid catalytically active enzyme with 4 potential N- linked 
glycosylation sites and conserved serine- protease sites. 
Northern blot analysis detected a 1.6- kb transcript in a 
keratinocyte cell line. Western blot analysis showed ex- 



pression of proteins ranging from 25 to 37 kD in plantar 
stratum corneum cells and 40 kD for the recombinant 
protein. After glycosidase treatment, all samples were ex- 
pressed as approximately 33- kD proteins. RT- PCR anal- 
ysis detected strong expression in skin, and after addi- 
tional amplification, expression was also detected in other 
tissues, particularly brain, placenta, and kidney. Using a 
positional candidate approach to identify additional KLK 
genes on 19ql3.3- ql3.4, followed by EST database 
searching and PCR, Yousef and Diamandis (1999) ob- 
tained a cDNA encoding KLK5, which they called KLKL2. 
RT- PCR analysis detected expression primarily in brain, 
mammary gland, and testis, with lower levels in other tis- 
sues. In the presence of estrogens and progestins, KLK5 
expression was upregulated in a breast cancer cell line. By 
genomic sequence analysis, Yousef and Diamandis (1999) 
determined that the KLK5 gene contains 5 coding exons 
spanning 9.3 kb on chromosome 19ql3.3- ql3.4. Harvey 
et al. (2000) mapped the KLK5 gene to chromosome 
19ql3.4 in the KLK gene cluster between KLK4 (OMIM Ref. 
No. 603767) and KLK6 (OMIM Ref. No. 602652). They 
noted that KLK5 to KLK14 are transcribed telomere to 
centromere. Kim et al. (2001) noted that KLK5 is ex- 



pressed in a subset of ovarian tumors. They found a 
strong positive correlation between KLK5 expression and 
tumor grade and disease stage. They concluded that KLK5 
expression is associated with more aggressive forms of 
epithelial ovarian carcinoma 

[17333] 

[17334] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 17 335] Kim, H.; Scorillas, A.; Katsaros, D.; Yousef, G. M.; Masso- 
brio, M.; Fracchioli, S.; Piccinno, R.; Gordini, G.; Diaman- 
dis, E. P. : Human kallikrein gene 5 (KLK5) expression is 
an indicator of poor prognosis in ovarian cancer. Brit. J. 
Cancer 84: 643- 650, 2001. ; and 

[17336] Yousef, G. M.; Diamandis, E. P. : The new kallikrein- like 
gene, KLK- L2: molecular characterization, mapping, tis- 
sue expression, and hormonal regulation. J. Biol. Chem. 
274: 37511- 37516. 

[17337] Further studies establishing the function and utilities of 
KLK5 are found in John Hopkins OMIM database record ID 
605643, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Low density lipopro- 
tein receptor (familial hypercholesterolemia) (LDLR, Ac- 



cession NP_000518.1) is another CAM99 target gene, 
herein designated TARGET GENE. LDLR BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by LDLR, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LDLR BINDING SITE, 
designated SEQ ID: 18207, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17338] Another function of GAM99 is therefore inhibition of Low 
density lipoprotein receptor (familial hypercholes- 
terolemia) (LDLR, Accession NP_000518.1), a gene which 
also acts as a tumor suppressor, and therefore is associ- 
ated with Familial hypercholesterolemia. Accordingly, util- 
ities of GAM99 include diagnosis, prevention and treat- 
ment of Familial hypercholesterolemia, and of other dis- 
eases and clinical conditions associated with LDLR. 

[17339] The function of LDLR has been established by previous 

studies. The low density lipoprotein receptor is a cell sur- 
face receptor that plays an important role in cholesterol 
homeostasis. The low density lipoprotein receptor is syn- 
thesized as a 120- kD glycoprotein precursor that under- 



goes change to a 160- kD mature glycoprotein through 
the covalent addition of a 40- kD protein (Tolleshaug et 
al., 1982). Yamamoto et al. (1984) reported that the hu- 
man LDL receptor is an 839- amino acid protein rich in 
cysteine, with multiple copies of the Alu family of repeti- 
tive DNAs. Russell et al. (1984) demonstrated DNA se- 
quence homology of the LDL receptor with the epidermal 
growth factor receptor (ECF; 131530). Francke et al. 
(1984) assigned the LDL receptor to chromosome 19 on 
the basis of expression studies in hamster- human so- 
matic cell hybrids. The LDLR gene was regionalized to 
19pl3.1- pl3.3 by in situ hybridization (Lindgren et al., 
1985). Frank et al. (1989) identified RFLPs of the mouse 
LDL receptor gene and used them to map the gene, desig- 
nated Ldlr, to the proximal region of chromosome 9. Us- 
ing interspecific backcrosses, they established the order 
and interval distances for this and several other loci on 
mouse chromosome 9, namely, APOA4 (OMIM Ref. No. 
107690), which is on chromosome 11 in man, and man- 
nosephosphate isomerase (OMIM Ref. No. 154550), which 
is on chromosome 15 in man. In a patient with homozy- 
gous familial hypercholesterolemia (FH; 143890), Hobbs 
et al. (1986) described an LDL receptor mutant in which 1 



of the 7 repeating units constituting the ligand binding 
domain had been deleted. The deletion arose by homolo- 
gous recombination by repetitive Alu sequences in intron 
4 and intron 5 of the gene. The deletion removed exon 5, 
which normally encodes the sixth repeat of the ligand 
binding domain. In the resultant mRNA, exon 4 was found 
to be spliced to exon 6, preserving the reading frame. The 
resulting shortened protein reaches the cell surface and 
reacts with antireceptor antibodies but does not bind LDL. 
It does, however, bind VLDL, a lipoprotein that contains 
apoprotein E as well as apoprotein B- 100. The findings in 
this instructive case support the hypothesis that the 7 re- 
peated sequences in the receptor constitute the LDL bind- 
ing domain, that the sixth repeat is required for binding 
of LDL but not of VLDL, and that deletion of a single re- 
peat can alter the binding specificity of the LDL receptor. 
Horsthemke et al. (1987) analyzed DNA from 70 patients 
in the UK with heterozygous familial hypercholes- 
terolemia. In most, the restriction fragment pattern of the 
LDLR gene was indistinguishable from the normal; how- 
ever, 3 patients were found to have a deletion of about 1 
kb in the central portion of the gene. In 2 patients, the 
deletion included all or part of exon 5 (606945.0027); in 



the third, the deletion included exon 7 (606945.0033). In- 
cluding a previously described patient with a deletion in 
the 3- prime part of the gene, these results indicated that 
4 out of 70 patients, or 6%, have deletions. Langlois et al. 
(1988) screened 234 unrelated heterozygotes for FH to 
detect major rearrangements in the LDLR gene. Total ge- 
nomic DNA was analyzed by Southern blot hybridization 
to probes encompassing exons 1 to 18 of the LDLR gene. 
Six different mutations were detected and characterized 
by use of exon- specific probes and detailed restriction 
mapping. The frequency of deletions in the Langlois et al. 
(1988) study was 2.5% (6 out of 234 patients). An illustra- 
tion of previously mapped deletions and the deletions 
identified in this study (a total of 16) suggested that par- 
ticular areas in the LDLR gene are susceptible to deletion. 
In a Japanese subject with homozygous hypercholes- 
terolemia, Lehrman et al. (1987) found a 7.8- kb deletion 
in LDLR (606945.0029). The deletion joined intron 15 to 
the middle of exon 18, which encodes the 3- prime un- 
translated region, thereby removing all 3- prime splice 
acceptor sites distal to intron 15. The mRNA should pro- 
duce a truncated receptor that lacks the normal mem- 
brane- COOH terminus. Rudiger et al. (1991) reviewed 



previously described deletions in the LDLR gene in cases 
of familial hypercholesterolemia and reported the finding 
of a deletion in 3 of 25 unrelated patients with FH. De- 
fesche and Kastelein (1998) stated that more than 350 
different mutations had been found in patients with famil- 
ial hypercholesterolemia. They tabulated the preferential 
geographic distribution that has been demonstrated for 
some of the LDL receptor mutations. For example, in the 
West of Scotland about half of the index cases of FH were 
found to have the cysl63- to- tyr mutation 
(606945.0058). Defesche and Kastelein (1998) com- 
mented on the geographic associations of LDL receptor 
mutations within the Netherlands. 

[17340] 

[17341] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17342] Durst, R.; Colombo, R.; Shpitzen, S.; Ben Avi, L; Friedlan- 
der, Y.; Wexler, R.; Raal, F. J.; Marais, D. A.; Defesche, J. C; 
Mandelshtam, M. Y.; Kotze, M. J.; Leitersdorf, E.; Meiner, 
V. : Recent origin and spread of a common Lithuanian 
mutation, G197del LDLR, causing familial hypercholes- 
terolemia: positive selection is not always necessary to ac- 



count for disease incidence among Ashkenazi Jews. Am. J. 
Hum. Genet. 68: 1172- 1188, 2001. ; and 
[17343] Rudiger, N. S.; Heinsvig, E. M.; Hansen, F. A.; Faergeman, 
O.; Bolund, L; Gregersen, N. : DNA deletions in the low 
density lipoprotein (LDL) receptor gene in Danish families 
with fami. 



[17344] Further studies establishing the function and utilities of 
LDLR are found in John Hopkins OMIM database record ID 
606945, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. LOC130589 
(Accession NP_620156.1) is another GAM99 target gene, 
herein designated TARGET GENE. LOC130589 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC130589, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC130589 BINDING SITE, designated SEQ ID:15914, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17345] Another function of GAM99 is therefore inhibition of 

LOC130589 (Accession NP_620156.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC130589. 

[17346] LOC144486 (Accession XP_096608.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC144486 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC144486, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144486 BINDING SITE, designated SEQ ID:6916, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 
[17347] Another function of GAM99 is therefore inhibition of 

LOC144486 (Accession XP_096608.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144486. 

[17348] LOC144817 (Accession XP.084972.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC144817 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC144817, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144817 BINDING SITE, designated SEQ ID:6779, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17349] Another function of GAM99 is therefore inhibition of 

LOC144817 (Accession XP_084972.1) . Accordingly, utili- 



ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144817. 

[17350] LOC145694 (Accession XP_096838.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC145694 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC145694, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145694 BINDING SITE, designated SEQ ID:15776, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17351] Another function of GAM99 is therefore inhibition of 

LOC145694 (Accession XP_096838.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145694. 

[17352] LOC148229 (Accession XP_086103.2) is another GAM99 
target gene, herein designated TARGET GENE. LOC148229 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148229, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148229 BINDING SITE, designated SEQ ID:15339, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 
[17353] Another function of GAM99 is therefore inhibition of 

LOC148229 (Accession XP.086103.2) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148229. 

[17354] LOC158314 (Accession XP_098920.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC158314 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC158314, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158314 BINDING SITE, designated SEQ ID:3652, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17355] Another function of GAM99 is therefore inhibition of 

LOC158314 (Accession XP_098920.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC158314. 

[17356] LOC170394 (Accession XP_096329.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC170394 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC170394, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC170394 BINDING SITE, designated SEQ ID: 19448, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17357] Another function of GAM99 is therefore inhibition of 

LOC170394 (Accession XP_096329.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC170394. 

[17358] LOC202134 (Accession XP_117365.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC202134 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC202134, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC202134 BINDING SITE, designated SEQ ID:19255, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 
[17359] Another function of GAM99 is therefore inhibition of 

LOC202134 (Accession XP_117365.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC202134. 

[17360] LOC253187 (Accession XP.173139.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC253187 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC253187, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253187 BINDING SITE, designated SEQ ID:7893, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17361] Another function of GAM99 is therefore inhibition of 

LOC253187 (Accession XP_173139.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC253187. 

[17362] LOC255480 (Accession XP.172895.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC255480 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC255480, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255480 BINDING SITE, designated SEQ ID:14608, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17363] Another function of GAM99 is therefore inhibition of 

LOC255480 (Accession XP_172895.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255480. 

[17364] LOC283107 (Accession XP_2 10889.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC283107 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283107, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC283107 BINDING SITE, designated SEQ ID:2178, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 
[17365] Another function of GAM99 is therefore inhibition of 

LOC283107 (Accession XP_210889.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283107. 

[17366] LOC283270 (Accession XP_210956.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC283270 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283270, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283270 BINDING SITE, designated SEQ ID: 19809, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17367] Another function of GAM99 is therefore inhibition of 

LOC283270 (Accession XP_210956.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283270. 



[17368] LOC283633 (Accession XP_208762.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC283633 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283633, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283633 BINDING SITE, designated SEQ ID:19415, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17369] Another function of GAM99 is therefore inhibition of 

LOC283633 (Accession XP_208762.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283633. 

[17370] LOC283889 (Accession XP_208899.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC283889 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283889, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283889 BINDING SITE, designated SEQ ID:16591, to 



the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 
[17371] Another function of GAM99 is therefore inhibition of 

LOC283889 (Accession XP_208899.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283889. 

[17372] LOC284001 (Accession XP.208958.2) is another GAM99 
target gene, herein designated TARGET GENE. LOC284001 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284001, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284001 BINDING SITE, designated SEQ ID: 10403, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17373] Another function of GAM99 is therefore inhibition of 

LOC284001 (Accession XP.208958.2) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284001. 

[17374] LOC284024 (Accession XP_208970.1) is another GAM99 



target gene, herein designated TARGET GENE. LOC284024 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284024, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284024 BINDING SITE, designated SEQ ID:5062, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 
[17375] Another function of GAM99 is therefore inhibition of 

LOC284024 (Accession XP_208970.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284024. 

[17376] LOC284344 (Accession XP_209161.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC284344 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284344, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284344 BINDING SITE, designated SEQ ID:13243, to 
the nucleotide sequence of GAM99 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:320. 
[17377] Another function of GAM99 is therefore inhibition of 

LOC284344 (Accession XP_209161.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284344. 

[17378] LOC284542 (Accession XP.209254.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC284542 
BINDING SITE1 and LOC284542 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC284542, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC284542 BINDING SITE1 
and LOC284542 BINDING SITE2, designated SEQ ID:3690 
and SEQ ID:8640 respectively, to the nucleotide sequence 
of GAM99 RNA, herein designated GAM RNA, also desig- 
nated SEQID:320. 

[17379] Another function of GAM99 is therefore inhibition of 

LOC284542 (Accession XP_209254.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284542. 



[17380] LOC284749 (Accession XP_2 11623.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC284749 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284749, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284749 BINDING SITE, designated SEQ ID:2267, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17381] Another function of GAM99 is therefore inhibition of 

LOC284749 (Accession XP_211623.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284749. 

[17382] LOC284824 (Accession XP_211652.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC284824 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284824, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284824 BINDING SITE, designated SEQ ID:3070, to 



the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 
[17383] Another function of GAM99 is therefore inhibition of 

LOC284824 (Accession XP_211652.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284824. 

[17384] LOC284899 (Accession XP_2 11680.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC284899 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284899, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284899 BINDING SITE, designated SEQ ID:2009, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17385] Another function of GAM99 is therefore inhibition of 

LOC284899 (Accession XP_211680.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284899. 

[17386] LOC285123 (Accession XP_211773.1) is another GAM99 



target gene, herein designated TARGET GENE. LOC285123 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285123, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285123 BINDING SITE, designated SEQ ID:15571, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 
[17387] Another function of GAM99 is therefore inhibition of 

LOC285123 (Accession XP.211773.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285123. 

[17388] LOC285332 (Accession XP_211845.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC285332 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285332, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285332 BINDING SITE, designated SEQ ID:3373, to 
the nucleotide sequence of GAM99 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:320. 
[17389] Another function of GAM99 is therefore inhibition of 

LOC285332 (Accession XP_211845.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285332. 

[17390] LOC285366 (Accession XP_209581.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC285366 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285366, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285366 BINDING SITE, designated SEQ ID:1542, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17391] Another function of GAM99 is therefore inhibition of 

LOC285366 (Accession XP_209581.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285366. 

[17392] LOC285388 (Accession XP_208316.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC285388 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285388, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285388 BINDING SITE, designated SEQ ID:19495, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 
[17393] Another function of GAM99 is therefore inhibition of 

LOC285388 (Accession XP_208316.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285388. 

[17394] LOC286101 (Accession XP_209902.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC286101 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286101, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286101 BINDING SITE, designated SEQ ID:16310, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 



[17395] Another function of GAM99 is therefore inhibition of 

LOC286101 (Accession XP_209902.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286101. 

[17396] LOC286184 (Accession XP.212216.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC286184 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC286184, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286184 BINDING SITE, designated SEQ ID:15285, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17397] Another function of GAM99 is therefore inhibition of 

LOC286184 (Accession XP_212216.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286184. 

[17398] LOC286188 (Accession XP_209933.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC286188 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC286188, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286188 BINDING SITE, designated SEQ ID:2050, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 
[17399] Another function of GAM99 is therefore inhibition of 

LOC286188 (Accession XP.209933.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286188. 

[17400] LOC339199 (Accession XP_290759.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC339199 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC339199, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339199 BINDING SITE, designated SEQ ID:20117, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17401] Another function of GAM99 is therefore inhibition of 



LOC339199 (Accession XP_290759.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339199. 

[17402] LOC340371 (Accession XP.291255.2) is another GAM99 
target gene, herein designated TARGET GENE. LOC340371 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by LOC340371, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC340371 BINDING SITE, desig- 
nated SEQ ID:6677, to the nucleotide sequence of GAM99 
RNA, herein designated GAM RNA, also designated SEQ 
ID:320. 

[17403] Another function of GAM99 is therefore inhibition of 

LOC340371 (Accession XP.291255.2) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340371. 

[17404] LOC340371 (Accession NP_848659.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC340371 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of multiple transcripts of mRNA encoded 
by LOC340371, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC340371 BINDING SITE, desig- 
nated SEQ ID:6677, to the nucleotide sequence of GAM99 
RNA, herein designated GAM RNA, also designated SEQ 
ID:320. 

[17405] Another function of GAM99 is therefore inhibition of 

LOC340371 (Accession NP_848659.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340371. 

[17406] LOC342346 (Accession XP.296817.2) is another GAM99 
target gene, herein designated TARGET GENE. LOC342346 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC342346, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC342346 BINDING SITE, designated SEQ ID:6898, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 



[17407] Another function of GAM99 is therefore inhibition of 

LOC342346 (Accession XP.296817.2) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC342346. 

[17408] LOC346284 (Accession XP.294161.2) is another GAM99 
target gene, herein designated TARGET GENE. LOC346284 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC346284, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC346284 BINDING SITE, designated SEQ ID: 183 10, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17409] Another function of GAM99 is therefore inhibition of 

LOC346284 (Accession XP.294161.2) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC346284. 

[17410] LOC349228 (Accession XP_303005.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC349228 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC349228, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349228 BINDING SITE, designated SEQ ID:8523, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 
[17411] Another function of GAM99 is therefore inhibition of 

LOC349228 (Accession XP_303005.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349228. 

[17412] LOC349282 (Accession XP_301008.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC349282 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC349282, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349282 BINDING SITE, designated SEQ ID:4792, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17413] Another function of GAM99 is therefore inhibition of 



LOC349282 (Accession XP_301008.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349282. 

[17414] LOC349313 (Accession XP_301024.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC349313 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC349313, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349313 BINDING SITE, designated SEQ ID:4792, to 
the nucleotide sequence of GAM99 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:320. 

[17415] Another function of GAM99 is therefore inhibition of 

LOC349313 (Accession XP_301024.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349313. 

[17416] LOC57209 (Accession XP.290488.1) is another GAM99 
target gene, herein designated TARGET GENE. LOC57209 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC57209, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC57209 BINDING SITE, designated SEQ ID:2672, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 
[17417] Another function of GAM99 is therefore inhibition of 

LOC57209 (Accession XP_290488.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC57209. 

[17418] LOC63920 (Accession NP.071373.2) is another GAM99 
target gene, herein designated TARGET GENE. LOC63920 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC63920, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC63920 BINDING SITE, designated SEQ ID:6406, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17419] Another function of GAM99 is therefore inhibition of 

LOC63920 (Accession NP_071373.2) . Accordingly, utili- 



ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC63920. 

[17420] LOC94468 (Accession XP.017293.3) is another GAM99 
target gene, herein designated TARGET GENE. LOC94468 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC94468, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC94468 BINDING SITE, designated SEQ ID:1169, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17421] Another function of GAM99 is therefore inhibition of 

LOC94468 (Accession XP.017293.3) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC94468. 

[17422] Leupaxin (LPXN, Accession NP_004802.1) is another 
GAM99 target gene, herein designated TARGET GENE. 
LPXN BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by LPXN, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LPXN BINDING SITE, designated SEQ ID:9179, to the nu- 
cleotide sequence of GAM99 RNA, herein designated GAM 
RNA, also designated SEQ ID:320. 
[17423] Another function of GAM99 is therefore inhibition of Leu- 
paxin (LPXN, Accession NP_004802.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LPXN. 

[17424] Melanoma antigen, family a, 4 (MAGEA4, Accession 

NP.002353.2) is another GAM99 target gene, herein des- 
ignated TARGET GENE. MAGEA4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MAGEA4, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MAGEA4 BINDING SITE, des- 
ignated SEQ ID:6081, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17425] Another function of GAM99 is therefore inhibition of 
Melanoma antigen, family a, 4 (MAGEA4, Accession 



NP_002353.2), a gene which may play a role in embryonal 
development and tumor transformation or tumor progres- 
sion and therefore may be associated with Hodgkin dis- 
ease. Accordingly, utilities of GAM99 include diagnosis, 
prevention and treatment of Hodgkin disease, and of 
other diseases and clinical conditions associated with 
MAGEA4. 

[17426] The function of MAGEA4 has been established by previous 
studies. Genes of the MAGE- A family are expressed in 
several types of solid tumors but are silent in normal tis- 
sues, with the exception of male germline cells, which do 
not carry HLA molecules. Therefore, peptides encoded by 
MAGE- A genes are strictly tumor- specific antigens that 
can be recognized by CTL and constitute promising tar- 
gets for immunotherapy. Chambost et al. (2000) found 
that 5 of 18 samples (28%) from patients with Hodgkin 
disease expressed MAGE- A4. In tissue sections, staining 
by a monoclonal antibody that recognizes MAGE- A4 pro- 
tein was observed in 11 of 53 samples (21%) from patients 
with Hodgkin disease. In the positive samples, the Reed- 
Sternberg cells were strongly stained, whereas the sur- 
rounding cells were not. These results indicated that 
Hodgkin disease may be a target for specific immunother- 



apy involving MAGE- A4 antigens. De Plaen et al. (1994) 
used human/rodent cell hybrids to map the MAGE family 
A cluster to Xq26- qter. Rogner et al. (1995) refined the 
mapping of the MAGE family A cluster to Xq28. The 12 
genes are arranged in 3 clusters within 3.5 Mb. 

[1 7427] 

[17428] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17429] Chambost, H.; Van Baren, N.; Brasseur, F.; Godelaine, D.; 
Xerri, L; Landi, S. J.; Theate, I.; Plumas, J.; Spagnoli, G. C.; 
Michel, G.; Coulie, P. G.; Olive, D. : Expression of gene 
MAGE- A4 in Reed- Sternberg cells. Blood 95: 3530- 
3533, 2000. ; and 

[17430] De Plaen, E.; Arden, K.; Traversari, C.; Gaforio, J. J.; 

Szikora, J.- P.; De Smet, C.; Brasseur, F.; van der Bruggen, 
P.; Lethe, B.; Lurquin, C.; Brasseur, R.; Chomez, P.; De 
Backer, O.;. 

[17431] Further studies establishing the function and utilities of 

MAGEA4 are found in John Hopkins OMIM database record 
ID 300175, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Mitogen-activated protein kinase kinase 1 (MAP2K1, 



Accession NP_002746.1) is another GAM99 target gene, 
herein designated TARGET GENE. MAP2K1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by MAP2K1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MAP2K1 BIND- 
ING SITE, designated SEQ ID:20080, to the nucleotide se- 
quence of GAM99 RNA, herein designated GAM RNA, also 
designated SEQ ID:320. 

[17432] Another function of GAM99 is therefore inhibition of Mi- 
togen-activated protein kinase kinase 1 (MAP2K1, Acces- 
sion NP.002746.1), a gene which is a signaling intermedi- 
ate, may take part in cell transformation and therefore 
may be associated with Colon cancer. Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
Colon cancer, and of other diseases and clinical condi- 
tions associated with MAP2K1. 

[17433] The function of MAP2K1 has been established by previous 
studies. Mitogen- activated protein (MAP) kinases, also 
known as extracellular signal- regulated kinases (ERKs) 
(see OMIM Ref. No. PRKM1; 176948), are thought to act as 
an integration point for multiple biochemical signals be- 



cause they are activated by a wide variety of extracellular 
signals, are rapidly phosphorylated on threonine and tyro- 
sine residues, and are highly conserved in evolution 
(Crews et al., 1992). A critical protein kinase lies upstream 
of MAP kinase and stimulates the enzymatic activity of 
MAP kinase. Crews et al. (1992) cloned a mouse cDNA, 
denoted Mekl (for Map/Erk kinase- 1) by them, that en- 
codes a member of this protein kinase family. The 393- 
amino acid, 43.5- kD protein is most closely related in 
size and sequence to the product encoded by the byrl 
gene of S. pombe. Crews et al. (1992) found that Mekl 
protein expressed in bacteria phosphorylates the Erk gene 
product in vitro. They showed that the Mekl gene is 
highly expressed in murine brain. Ryan et al. (2000) 
showed that inhibition of MEK1 blocks p53 (OMIM Ref. No. 
191170)- induced NF- kappa- B activation and apoptosis 
but not cell cycle arrest. They demonstrated that p53 acti- 
vates NF- kappa- B through the RAF/MEKl/p90(rsk) (see 
OMIM Ref. No. 601684) pathway rather than the TNFR1 
(OMIM Ref. No. 191190)/TRAF2 (OMIM Ref. No. 
601895)/IKK (e.g., 600664) pathway used by TNFA (OMIM 
Ref. No. 191160). To elucidate the mechanism through 
which MAPK signaling regulates the MYOD (OMIM Ref. No. 



159970) family of transcription factors, Perry et al. (2001) 
investigated the role of the signaling intermediate MEK1 in 
myogenesis. Transfection of activated MEK1 strongly re- 
pressed gene activation and myogenic conversion by the 
MYOD family. This repression was not mediated by direct 
phosphorylation of MYOD or by changes in MYOD stability 
or subcellular distribution. Deletion mapping revealed that 
MEK1- mediated repression required the MYOD N- termi- 
nal transactivation domain. Moreover, activated MEK1 was 
nuclearly localized and bound a complex containing 
MYOD in a manner that was dependent on the presence of 
the MYOD N terminus. These data demonstrated that 
MEK1 signaling has a strong negative effect on MYOD ac- 
tivity via a mechanism involving binding of MEK1 to the 
nuclear MYOD transcriptional comple 

[17434] 

[17435] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17436] Crews, C. M.; Alessandrini, A.; Erikson, R. L. : The primary 
structure of MEK, a protein kinase that phosphorylates the 
ERK gene product. Science 258: 478- 480, 1992. ; and 

[17437] p errVj r_ l. S.; Parker, M. H.; Rudnicki, M. A. : Activated 



MEK1 binds the nuclear MyoD transcriptional complex to 
repress transactivation. Molec. Cell 8: 291- 301, 2001. 

[17438] Further studies establishing the function and utilities of 
MAP2K1 are found in John Hopkins OMIM database record 
ID 176872, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. MGC14141 
(Accession NP_116317.1) is another GAM99 target gene, 
herein designated TARGET GENE. MGC14141 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MGC14141, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MGC14141 
BINDING SITE, designated SEQ ID:3511, to the nucleotide 
sequence of GAM99 RNA, herein designated GAM RNA, 
also designated SEQ ID:320. 

[17439] Another function of GAM99 is therefore inhibition of 

MGC14141 (Accession NP_116317.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC14141. 

[17440] MGC34648 (Accession NP_689873.1) is another GAM99 
target gene, herein designated TARGET GENE. MGC34648 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC34648, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC34648 BINDING SITE, designated SEQ ID:5090, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 
[17441] Another function of GAM99 is therefore inhibition of 

MGC34648 (Accession NP_689873.1) . Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC34648. 

[17442] MGC4189 (Accession NP_115684.1) is another GAM99 
target gene, herein designated TARGET GENE. MGC4189 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by MGC4189, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4189 BINDING SITE, designated SEQ ID:9209, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 



[17443] Another function of GAM99 is therefore inhibition of 

MGC4189 (Accession NP_115684.1) . Accordingly, utilities 
of GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGC4189. 

[17444] Myeloid/lymphoid or mixed-lineage leukemia (trithorax 
homolog, drosophila); translocated to, 2 (MLLT2, Acces- 
sion NP_005926.1) is another GAM99 target gene, herein 
designated TARGET GENE. MLLT2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by MLLT2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MLLT2 BINDING SITE, designated 
SEQ ID:6110, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17445] Another function of GAM99 is therefore inhibition of 

Myeloid/lymphoid or mixed-lineage leukemia (trithorax 
homolog, drosophila); translocated to, 2 (MLLT2, Acces- 
sion NP_005926.1), a gene which is a Putative transcrip- 
tion factor, and therefore is associated with Acute 
leukemias. Accordingly, utilities of GAM99 include diag- 
nosis, prevention and treatment of Acute leukemias, and 
of other diseases and clinical conditions associated with 



MLLT2. 

[17446] The function of MLLT2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAMge.l.Z'-S'-oligoadenylate synthetase 2, 69/71kda 
(OAS2, Accession NP_002526.1) is another GAM99 target 
gene, herein designated TARGET GENE. OAS2 BINDING 
SITE1 and OAS2 BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by OAS2, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of OAS2 BINDING SITE1 and 
OAS2 BINDING SITE2, designated SEQ ID:4904 and SEQ 
ID: 18197 respectively, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17447] Another function of GAM99 is therefore inhibition of 

2 , -5 , -oligoadenylate synthetase 2, 69/71kda (OAS2, Ac- 
cession NP_002526.1), a gene which may play a role in 
mediating resistance to virus infection, control of cell 
growth, differentiation, and apoptosis. Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
OAS2. 

[17448] The function of OAS2 has been established by previous 
studies. The 2- prime, 5- prime oligoadenylate syn- 
thetases (OASs) are interferon- induced proteins charac- 
terized by their capacity to catalyze the synthesis of 2- 
prime,5- prime oligomers of adenosine (2- 5As). See 
OAS1 (OMIM Ref. No. 164350). Hovanessian et al. (1987) 
found that interferon- treated human cells contain several 
OASs corresponding to proteins of 40 (OAS1), 46 (OAS1), 
69, and 100 (OMIM Ref. No. 603351) kD. Marie et al. 
(1989) generated highly specific polyclonal antibodies 
against p69, the 69- kD OAS. By screening an interferon- 
treated human cell expression library with the anti- p69 
antibodies, Marie and Hovanessian (1992) isolated a par- 
tial OAS2 cDNA. They screened additional libraries with 
the partial cDNA and recovered cDNAs encoding 2 OAS2 
isoforms. The smaller isoform is encoded by 2 mRNAs 
that differ in the length of the 3- prime untranslated re- 
gion. Northern blot analysis revealed that OAS2 is ex- 
pressed as 4 interferon- induced mRNAs in human cells. 
The predicted OAS2 proteins have a common 683- amino 
acid sequence and different 3- prime termini. By SDS- 



PAGE of in vitro transcription/translation products, the 
authors showed that 2 isoforms have molecular masses of 
69 and 71 kD. Both isoforms exhibited OAS activity in 
vitro. Sequence analysis indicated that OAS2 contains 2 
OAS1- homologous domains separated by a proline- rich 
putative linker region. The N- and C- terminal domains 
are 41% and 53% identical to OAS1, respectively. Marie 
and Hovanessian (1992) suggested that the OAS2 gene 
derived from the fusion of 2 ancestral genes analogous to 
OAS1. By fluorescence in situ hybridization and by inclu- 
sion within mapped clones, Hovnanian et al. (1998) deter- 
mined that the OAS1, OAS2, and OAS3 genes are clustered 
with a 130- kb region on 12q24.2. 

[1 7449] 

[17450] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17451] Hovnanian, A.; Rebouillat, D.; Mattei, M.- C; Levy, E. R.; 
Marie, I.; Monaco, A. P.; Hovanessian, A. G. : The human 
2- prime, 5- prime- oligoadenylate synthetase locus is 
composed of three distinct genes clustered on chromo- 
some 12q24.2 encoding the 100-, 69-, and 40- kDa 
forms. Genomics 52: 267- 277, 1998. ; and 



[17452] Mariej |. ; Hovanessian, A. G. : The 69- kDa 2- 5A syn- 
thetase is composed of two homologous and adjacent 
functional domains. J. Biol. Chem. 267: 9933- 9939, 
1992. 

[17453] Further studies establishing the function and utilities of 
OAS2 are found in John Hopkins OMIM database record ID 
603350, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Protein phosphatase 
2, regulatory subunit b (b56), gamma isoform (PPP2R5C, 
Accession NP.848701.1) is another GAM99 target gene, 
herein designated TARGET GENE. PPP2R5C BINDING SITE is 
a target binding site found in the 3 V untranslated region 
of multiple transcripts of mRNA encoded by PPP2R5C, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PPP2R5C BINDING SITE, designated SEQ 
ID:9224, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17454] Another function of GAM99 is therefore inhibition of Pro- 
tein phosphatase 2, regulatory subunit b (b56), gamma 
isoform (PPP2R5C, Accession NP_848701.1), a gene which 
is a regulatory subunit of protein phosphatase 2A. Ac- 



cordingly, utilities of GAM99 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PPP2R5C. 
[17455] The function of PPP2R5C has been established by previous 
studies. Protein phosphorylation is a regulatory mecha- 
nism commonly employed in cellular processes such as 
cell cycle progression, growth factor signaling, and cell 
transformation. Protein phosphatase 2A (PP2A), a het- 
erotrimeric serine/threonine phosphatase, has been im- 
plicated in a variety of regulatory processes including cell 
growth and division, muscle contraction, and gene tran- 
scription. PP2A is a trimeric enzyme composed of a cat- 
alytic subunit (OMIM Ref. No. 176915), a structural sub- 
unit, and any of several different regulatory subunits 
which control its specificity. One family of related PP2A 
regulatory subunits is designated the B56 family and con- 
tains at least 5 different members (McCright and Virshup 
(1995)). The alpha (OMIM Ref. No. 601643) and gamma 
subunits are expressed at highest levels in skeletal and 
cardiac muscle. Both the delta (OMIM Ref. No. 601646) 
and gamma subunits encode nuclear phosphoproteins 
and at least 3 splice variants of the gamma subunit have 
been reported. The longest gamma isoform is a phospho- 



protein, but the shortest is not. 

[17456] 

[17457] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17458] McCright, B.; Brothman, A. R.; Virshup, D. M. : Assignment 
of human protein phosphatase 2A regulatory subunit 
genes B56- alpha, B56- beta, B56- gamma, B56- delta, 
and B56- epsilon (PPP2R5A- - PPP2R5E), highly expressed 
in muscle and brain, to chromosome regions lq41, 
llql2, 3p21, 6p21.1, and 7pll.2- to- pl2. Genomics 
36: 168- 170, 1996. ; and 

[17459] McCright, B.; Virshup, D. M. : Identification of a new family 
of protein phosphatase 2A regulatory subunits. J. Biol. 
Chem. 270: 26123- 26128, 1995. 

[17460] Further studies establishing the function and utilities of 

PPP2R5C are found in John Hopkins OMIM database record 
ID 601645, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Protein phos- 
phatase 2, regulatory subunit b (b56), gamma isoform 
(PPP2R5C, Accession NP_002710.2) is another GAM99 tar- 
get gene, herein designated TARGET GENE. PPP2R5C 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of multiple transcripts of mRNA encoded 
by PPP2R5C, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PPP2R5C BINDING SITE, designated 
SEQ ID:9224, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17461] Another function of GAM99 is therefore inhibition of Pro- 
tein phosphatase 2, regulatory subunit b (b56), gamma 
isoform (PPP2R5C, Accession NP_002710.2), a gene which 
is a regulatory subunit of protein phosphatase 2A. Ac- 
cordingly, utilities of GAM99 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PPP2R5C. 

[17462] The function of PPP2R5C has been established by previous 
studies. Protein phosphorylation is a regulatory mecha- 
nism commonly employed in cellular processes such as 
cell cycle progression, growth factor signaling, and cell 
transformation. Protein phosphatase 2A (PP2A), a het- 
erotrimeric serine/threonine phosphatase, has been im- 
plicated in a variety of regulatory processes including cell 
growth and division, muscle contraction, and gene tran- 
scription. PP2A is a trimeric enzyme composed of a cat- 



alytic subunit (OMIM Ref. No. 176915), a structural sub- 
unit, and any of several different regulatory subunits 
which control its specificity. One family of related PP2A 
regulatory subunits is designated the B56 family and con- 
tains at least 5 different members (McCright and Virshup 
(1995)). The alpha (OMIM Ref. No. 601643) and gamma 
subunits are expressed at highest levels in skeletal and 
cardiac muscle. Both the delta (OMIM Ref. No. 601646) 
and gamma subunits encode nuclear phosphoproteins 
and at least 3 splice variants of the gamma subunit have 
been reported. The longest gamma isoform is a phospho- 
protein, but the shortest is not. 

[17463] 

[17464] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17465] McCright, B.; Brothman, A. R.; Virshup, D. M. : Assignment 
of human protein phosphatase 2A regulatory subunit 
genes B56- alpha, B56- beta, B56- gamma, B56- delta, 
and B56- epsilon (PPP2R5A- - PPP2R5E), highly expressed 
in muscle and brain, to chromosome regions lq41, 
llql2, 3p21, 6p21.1, and 7pll.2- to- pl2. Genomics 
36: 168- 170, 1996. ; and 



[17466] McCright, B.; Virshup, D. M. : Identification of a new family 
of protein phosphatase 2A regulatory subunits. J. Biol. 
Chem. 270: 26123- 26128, 1995. 

[17467] Further studies establishing the function and utilities of 

PPP2R5C are found in John Hopkins OMIM database record 
ID 601645, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Protein kinase 
c, beta 1 (PRKCB1, Accession NP_002729.2) is another 
GAM99 target gene, herein designated TARGET GENE. 
PRKCB1 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by PRKCB1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of PRKCB1 BINDING SITE, designated SEQ ID: 10260, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17468] Another function of GAM99 is therefore inhibition of Pro- 
tein kinase c, beta 1 (PRKCB1, Accession NP_002729.2), a 
gene which is a calcium- activated, phospholipid- depen- 
dent, serine- and threonine- specific enzyme. Accord- 
ingly, utilities of GAM99 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with PRKCB1. 

[17469] The function of PRKCB1 has been established by previous 
studies. Greenham et al. (1998) determined the genomic 
structure of the PRKCB gene. The PRKCB gene consists of 
18 exons spanning 375 kb, with a particularly large intron 
of over 150 kb between exons 2 and 3. Exons range from 
32 to 174 bp in length. Francke et al. (1989) stated that 
the most likely location of PKCB is 16pll.2. 

[17470] Animal model experiments lend further support to the 

function of PRKCB1. Leitges et al. (1996) found that mice 
homozygous for a targeted disruption of the Prkcbl gene 
develop an immunodeficiency characterized by impaired 
humoral immune responses and reduced cellular re- 
sponses of B cells similar to X- linked immunodeficiency 
(Xid) in mice (see OMIM Ref. No. 300300). Thus, they con- 
cluded that the 2 isoforms, PKC- beta- I (OMIM Ref. No. 
PRKCB1) and PKC- beta- II (OMIM Ref. No. PRKCB2), play 
an important role in B- cell activation and may be func- 
tionally linked to Bruton tyrosine kinase (OMIM Ref. No. 
300300) in antigen receptor- mediated signal transduc- 
tion. Su et al. (2002) showed that mice lacking Prkcb are 
unable to activate Nfkb (OMIM Ref. No. 164011) and pro- 
mote cell survival in B cells upon BCR signaling, or even in 



mast cells which, unlike B cells, also express Prkcq (OMIM 
Ref. No. 600448). The failure to activate Nfkb is associ- 
ated with a lack of Ikba (OMIM Ref. No. 164008) degrada- 
tion as well as an absence of Ikka (OMIM Ref. No. 600664) 
phosphorylation activity. Prkcb - /- mice, lacking the 
Prkcb enzyme in lipid rafts after BCR stimulation, are also 
unable to recruit Ikka and Ikkb (OMIM Ref. No. 603258) to 
the rafts in B cells and have a reduced capacity to recruit 
other members of the BCR signalosome. However, Prkcb- 
deficient mice, unlike Xid mice, do have mature B cells ex- 
pressing IgM and IgD, suggesting that the cells are main- 
tained by an alternative Nfkb- activating pathway, e.g., 
through CD40 (OMIM Ref. No. 109535). Su et al. (2002) 
observed that specific Prkcb small molecule inhibitors 
block the survival of non- Hodgkin diffuse large B cell 
lymphoma (DLBCL) cell lines, with the effective dose de- 
pending on the level of cellular Prkcb. DLBCL lines not ex- 
pressing Prkcb were not susceptible to the inhibitors. Su 
et al. (2002) proposed that PRKCB inhibitors and inhibitors 
of other PRKC isoforms may be effective in treating disor- 
ders characterized by dysregulated NFKB survival signal- 
ing. 

[17471] it j S appreciated that the abovementioned animal model 



for PRKCB1 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[17472] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17473] Leitges, M.; Schmedt, C; Guinamard, R.; Davoust, J.; 

Schaal, S.; Stabel, S.; Tarakhovsky, A. : Immunodeficiency 
in protein kinase C- beta- deficient mice. Science 273: 
788- 791, 1996. ; and 

t 17474 ] Su, T. T.; Guo, B.; Kawakami, Y.; Sommer, K.; Chae, K.; 
Humphries, L. A.; Kato, R. M.; Kang, S.; Patrone, L; Wall, 
R.; Teitell, M.; Leitges, M.; Kawakami, T.; Rawlings, D.J. : 
PKC- beta. 

[17475] Further studies establishing the function and utilities of 
PRKCB1 are found in John Hopkins OMIM database record 
ID 176970, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Protein kinase 
c, nu (PRKCN, Accession NP_005804.1) is another GAM99 
target gene, herein designated TARGET GENE. PRKCN 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PRKCN, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRKCN BINDING SITE, designated SEQ ID: 11840, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17476] Another function of GAM99 is therefore inhibition of Pro- 
tein kinase c, nu (PRKCN, Accession NP_005804.1) . Ac- 
cordingly, utilities of GAM99 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PRKCN. 

[17477] p rp 4 pre-mrna processing factor 4 homolog (yeast) 

(PRPF4, Accession NP.004688.2) is another GAM99 target 
gene, herein designated TARGET GENE. PRPF4 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by PRPF4, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PRPF4 BIND- 
ING SITE, designated SEQ ID:6260, to the nucleotide se- 
quence of GAM99 RNA, herein designated GAM RNA, also 
designated SEQ ID:320. 

[17478] Another function of GAM99 is therefore inhibition of Prp4 
pre-mrna processing factor 4 homolog (yeast) (PRPF4, Ac- 



cession NP_004688.2) . Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PRPF4. 

[17479] Pregnancy specific beta-l-glycoprotein 1 (PSG1, Acces- 
sion NP_008836.2) is another GAM99 target gene, herein 
designated TARGET GENE. PSG1 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by PSG1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PSG1 BINDING SITE, designated 
SEQ ID:3147, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17480] Another function of GAM99 is therefore inhibition of 

Pregnancy specific beta-l-glycoprotein 1 (PSG1, Acces- 
sion NP_008836.2), a gene which is a member of the 
pregnancy- specific glycoprotein (PSG) and CEA families. 
Accordingly, utilities of GAM99 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PSG1. 

[17481] The function of PSG1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to GAM94.1. Pregnancy specific beta-l-glycoprotein 4 
(PSG4, Accession NP_002771.1) is another GAM99 target 
gene, herein designated TARGET GENE. PSG4 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by PSG4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PSG4 BINDING 
SITE, designated SEQ ID:4422, to the nucleotide sequence 
of GAM99 RNA, herein designated GAM RNA, also desig- 
nated SEQID:320. 

[17482] Another function of GAM99 is therefore inhibition of 

Pregnancy specific beta-l-glycoprotein 4 (PSG4, Acces- 
sion NP_002771.1), a gene which is a member of the 
pregnancy- specific glycoprotein (PSG) and CEA families. 
Accordingly, utilities of GAM99 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PSG4. 

[17483] The function of PSG4 has been established by previous 
studies. The human pregnancy- specific glycoproteins 
(PSGs) are a group of molecules that are mainly produced 
by the placental syncytiotrophoblasts during pregnancy. 
PSGs comprise a subgroup of the carcinoembryonic anti- 



gen (CEA) family, which belongs to the immunoglobulin 
superfamily. See PSG3 (OMIM Ref. No. 176392) for addi- 
tional information about PSGs. Teglund et al. (1994) found 
that the PSG4 gene contains 6 exons. They noted that 
PSG9, which had been thought to be a novel gene, is in 
fact an allelic variant of PSG4 that differs by 6 bp in the 
coding region. (The OMIM Ref. No. 176398.) Studies by 
several groups resulted in the mapping of the CEA gene 
family to 19ql3.1- ql3.2 (Thompson et al., 1990; 
Thompson et al., 1992; Tynan et al., 1992; Trask et al., 
1993). The PSG subgroup is located telomeric of the CEA 
subgroup, and together they span approximately 1.1 to 
1.2 Mb (Brandriff et al., 1992; Tynan et al., 1992). Using a 
high- resolution restriction fragment fingerprinting tech- 
nique, Olsen et al. (1994) assembled 256 cosmids span- 
ning the PSG region on 19ql3.2 into a single 700- kb 
contig. FISH to sperm pronuclei and cosmid walking ex- 
periments indicated that this PSG contig is telomeric of 
CGM8 at the telomeric end of the CEA subgroup gene 
cluster. Detailed restriction mapping and hybridization 
with gene- specific probes indicated that the order of the 
11 PSG genes in the contig is cen- - PSG 3- - PSG 8 (OMIM 
Ref. No. 176397)- - PSG 12 (PSG10; 176399)- - PSG1 



(OMIM Ref. No. 176390)- - PSG6 (OMIM Ref. No. 
176395)- - PSG7 (OMIM Ref. No. 176396)- - PSG13 
(PSG11; 176401)- - PSG2 (OMIM Ref. No. 176391)- - 
PSG5 (OMIM Ref. No. 176394)- - PSG4- - PSG11 (PSG9; 
176398)- - tel. The PSG genes are tandemly oriented in a 
5- prime to 3- prime direction from telomere to cen- 
tromere. The CEA subgroup gene CGM11 is located at the 
telomeric end of the PSG gene cluster, and 6 genes be- 
longing to a third CEA family subgroup, namely CGM13 
through CGM18 (later OMIM Ref. No. 109770), are inter- 
spersed among the PSG genes. Nomenclature: Beauchemin 
et al. (1999) provided a revised nomenclature for the CEA 
gene family. Based on this nomenclature, the CEA family is 
composed of the PSG subfamily, the CEACAM subfamily 
(see OMIM Ref. No. 109770), and the CEACAM pseudo- 
gene (CEACAMP) subfamily (see OMIM Ref. No. 109770). 
PSG11, PSG12, and PSG 13 were renamed PSG 9, PSG10, 
and PSG 11, respectively 

[17484] 

[17485] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17486] Beauchemin, N.; Draber, P.; Dveksler, G.; Gold, P.; Gray- 



Owen, S.; Grunert, F.; Hammarstrom, S.; Holmes, K. V.; 
Karlsson, A.; Kuroki, M.; Lin, S.- H.; Lucka, L.; and 13 oth- 
ers : Redefined nomenclature for members of the carci- 
noembryonic antigen family. Exp. Cell Res. 252: 243- 
249, 1999. ; and 
[17487] Brandriff, B. F.; Gordon, L. A.; Tynan, K. T.; Olsen, A. S.; 
Mohrenweiser, H. W.; Fertitta, A.; Carrano, A. V.; Trask, B. 
J. : Order and genomic distances among members of the 
carcinoem. 

[17488] Further studies establishing the function and utilities of 
PSG4 are found in John Hopkins OMIM database record ID 
176393, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Phosphotriesterase 
related (PTER, Accession NP_109589.2) is another GAM99 
target gene, herein designated TARGET GENE. PTER BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PTER, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PTER BINDING 
SITE, designated SEQ ID: 10176, to the nucleotide se- 
quence of GAM99 RNA, herein designated GAM RNA, also 
designated SEQ ID:320. 



[17489] Another function of GAM99 is therefore inhibition of 
Phosphotriesterase related (PTER, Accession 
NP_109589.2), a gene which is a phosphotriesterase ho- 
mology protein. Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PTER. 

[17490] The function of PTER and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.1.Rab7, member ras oncogene family-like 1 
(RAB7L1, Accession NP.003920.1) is another GAM99 tar- 
get gene, herein designated TARGET GENE. RAB7L1 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by RAB7L1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RAB7L1 
BINDING SITE, designated SEQ ID:6897, to the nucleotide 
sequence of GAM99 RNA, herein designated GAM RNA, 
also designated SEQ ID:320. 

[17491] Another function of GAM99 is therefore inhibition of 

Rab7, member ras oncogene family-like 1 (RAB7L1, Ac- 
cession NP_003920.1) .Accordingly, utilities of GAM99 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RAB7L1. 

[17492] Ring finger protein (c3hc4 type) 8 (RNF8, Accession 

NP_003949.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. RNF8 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by RNF8, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RNF8 BINDING SITE, designated 
SEQ ID: 173 19, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17493] Another function of GAM99 is therefore inhibition of Ring 
finger protein (c3hc4 type) 8 (RNF8, Accession 
NP_003949.1) . Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RNF8. 

[17494] Secreted frizzled-related protein 4 (SFRP4, Accession 

NP_003005.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. SFRP4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SFRP4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SFRP4 BINDING SITE, designated 
SEQ ID: 19985, to the nucleotide sequence of GAM99 RNA, 
herein designated GAM RNA, also designated SEQ ID:320. 

[17495] Another function of GAM99 is therefore inhibition of Se- 
creted frizzled-related protein 4 (SFRP4, Accession 
NP_003005.1) . Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SFRP4. 

[17496] Solute carrier family 25 (mitochondrial carrier; ornithine 
transporter) member 15 (SLC25A15, Accession 
NP_055067.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. SLC25A15 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SLC25A15, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SLC25A15 BINDING SITE, 
designated SEQ ID: 1242, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17497] Another function of GAM99 is therefore inhibition of So- 
lute carrier family 25 (mitochondrial carrier; ornithine 



transporter) member 15 (SLC25A15, Accession 
NP_055067.1), a gene which participates theornithine 
transport across inner mitochondrial membrane, from the 
cytoplasm to the matrix and therefore is associated with 
Hyperornithinemia- hyperammonemia- homocitrullinuria 
syndrome (hhh syndrome). Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of Hyperor- 
nithinemia- hyperammonemia- homocitrullinuria syn- 
drome (hhh syndrome), and of other diseases and clinical 
conditions associated with SLC25A15. 
[17498] The function of SLC25A15 has been established by previ- 
ous studies. The urea cycle is an example of metabolic 
homeostasis, maintaining concentrations of atoxic 
metabolite, ammonium ions, in a narrow, tolerable range 
despite more than 10- fold variations in dietary intake of 
its precursor, nitrogen. Five enzymes in 2 subcellular 
compartments (mitochondrial matrix and cytosol) accom- 
plish this feat. Another vital component of the urea cycle 
is the transporter required to move ornithine across the 
inner mitochondrial membrane from cytosol to mitochon- 
drial matrix. This is the transporter that is defective in hy- 
perornithinemia- hyperammonemia- homocitrullinuria 
(HHH syndrome; 238970 Neurospora crassa ARG13 and 



Saccharomyces cerevisiae ARCH encode mitochondrial 
carrier family proteins that transport ornithine across the 
mitochondrial inner membrane. Camacho et al. (1999) 
used their sequences to identify EST candidates derived 
from genes that encode orthologous mammalian trans- 
porters. They thereby identified a gene, ORNT1, that maps 
to 13ql4 and whose expression, similar to that of other 
urea cycle components, was high in liver and varied with 
changes in dietary protein. ORNT1 expression restored 
ornithine metabolism in fibroblasts from patients with 
HHH syndrome. They found that the ORNT1 gene encodes 
a 301- residue protein with 95% identity to mouse Orntl 
and 28% identity to Neurospora ARG13. Expression of ei- 
ther murine or human ORNT1 restored normal ornithine 
metabolism in HHH fibroblasts. The protein localized to 
mitochondria. In a survey of 11 HHH probands, Camacho 
et al. (1999) identified 3 ORNT1 mutant alleles that ac- 
counted for 21 of 22 possible mutant ORNT1 genes in 
these patients 

[17499] 

[17500] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[17501] Camacho, J. A.; Obie, C; Biery, B.; Goodman, B. K.; Hu, C- 
A.; Almashanu, S.; Steel, C; Casey, R.; Lambert, M.; 
Mitchell, G. A.; Valle, D. : Hyperornithinaemia- hyperam- 
monaemia- homocitrullinuria syndrome is caused by mu- 
tations in a gene encoding a mitochondrial ornithine 
transporter. Nature Genet. 22: 151- 158, 1999. ; and 

[17502] Tsujino, S.; Kanazawa, N.; Ohashi, T.; Eto, Y.; Saito, T.; 
Kira, J.; Yamada, T. : Three novel mutations (G27E, in- 
sAAC, R179X) in the ORNT1 gene of Japanese patients 
with hyperornithinemia. 

[17503] Further studies establishing the function and utilities of 
SLC25A15 are found in John Hopkins OMIM database 
record ID 603861, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Solute car- 
rier family 2 (facilitated glucose/fructose transporter), 
member 5 (SLC2A5, Accession NP_003030.1) is another 
GAM99 target gene, herein designated TARGET GENE. 
SLC2A5 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by SLC2A5, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SLC2A5 BINDING SITE, designated SEQ ID:5294, to the 



nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17504] Another function of GAM99 is therefore inhibition of So- 
lute carrier family 2 (facilitated glucose/fructose trans- 
porter), member 5 (SLC2A5, Accession NP_003030.1), a 
gene which has probable role as a fructose transporter. 
Accordingly, utilities of GAM99 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC2A5. 

[17505] The function of SLC2A5 has been established by previous 
studies. Davidson et al. (1992) showed that the glucose 
transporter isoform, GLUT5, is expressed on the brush 
border membrane of human small intestinal enterocytes. 
Burant et al. (1992) showed further that GLUT5 is a fruc- 
tose transporter and may be largely responsible for the 
uptake of fructose from the lumen of the small intestine. 
GLUT2, which is present on the basolateral membrane of 
enterocytes, probably mediates the efflux of fructose from 
these cells. In addition, GLUT5 is probably responsible for 
the uptake of fructose by spermatozoa. The pattern of 
GLUT5 immunoreactivity in maturing spermatids sug- 
gested that the expression of GLUT5 may serve as a 
marker for terminal maturation of male germ cells. An in- 



creasing fraction of calories consumed in Western diets is 
derived from fructose. Increases in fructose consumption 
have been implicated in a rising incidence of hypertriglyc- 
eridemia and hyperinsulinemia. Mutations in the small in- 
testinal sodium/glucose cotransporter (OMIM Ref. No. 
182380), which effectively abolish glucose uptake, have 
no effect on the absorption of fructose, indicating a sepa- 
rate fructose carrier protein. Using cDNA probes for 
Southern blotting of DNA from somatic cell hybrids and 
for in situ hybridization, Fan et al. (1989) showed that the 
GLUT5 gene (also symbolized SLC2A5) is located on chro- 
mosome 1. Also see Kayano et al. (1990). White et al. 
(1998) concluded that the correct assignment of SLC2A5 
is lp36.2. This was confirmed by use of somatic cell and 
radiation hybrid mapping panels and was consistent with 
previous EST mapping data. The carbonic anhydrase- 6 
(CA6; 114780) and alpha- enolase (ENOl; 172430) genes 
were physically linked to SLCA5 in yeast- and PI- artificial 
chromosome (YAC and PAC) contigs. PACs from the contig 
were mapped to lp36.2 by fluorescence in situ hybridiza- 
tion. 

[17506] 

[17507] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[17508] Davidson, N. O.; Hausman, A. M. L; Ifkovits, C. A.; Buse, J. 

B.; Gould, G. W.; Burant, C. F.; Bell, G. I. : Human intestinal 

glucose transporter expression and localization of GLUT5. 

Am. J. Physiol. 262: C795- C800, 1992. ; and 
[17509] white, P. S.; Jensen, S. J.; Rajalingam, V.; Stairs, D.; Sul- 

man, E. P.; Maris, J. M.; Biegel, J. A.; Wooster, R.; Brodeur, 

G. M. : Physical mapping of the CA6, ENOl, and SLC2A5 

(GLUT5) gene. 

[17510] Further studies establishing the function and utilities of 
SLC2A5 are found in John Hopkins OMIM database record 
ID 138230, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Sorbin and 
sh3 domain containing 1 (SORBS1, Accession 
NP_056200.1) is another GAM99 target gene, herein des- 
ignated TARGET GENE. SORBS1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SORBS1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SORBS1 BINDING SITE, desig- 
nated SEQ ID:5727, to the nucleotide sequence of GAM99 



RNA, herein designated GAM RNA, also designated SEQ 
ID:320. 

[17511] Another function of GAM99 is therefore inhibition of 

Sorbin and sh3 domain containing 1 (SORBS1, Accession 
NP_056200.1), a gene which necessary for cell polariza- 
tion during vegetative growth and therefore may be asso- 
ciated with Obesity and type 2 diabetes. Accordingly, util- 
ities of GAM99 include diagnosis, prevention and treat- 
ment of Obesity and type 2 diabetes, and of other dis- 
eases and clinical conditions associated with SORBS1. 

[17512] The function of SORBS1 has been established by previous 
studies. Lin et al. (2001) identified 14 single- nucleotide 
polymorphisms (SNPs) in the human SH3P12 gene, which 
they called SORBS1. Studies in 202 nonobese, 113 obese, 
and 455 subjects with type II diabetes (OMIM Ref. No. 
125853) revealed that the alanine allele of a T228A poly- 
morphism in exon 7 exerted a protective role for both 
obesity (OMIM Ref. No. 601665) (relative risk 0.466; 95% 
confidence interval 0.265 to 0.821) and diabetes (relative 
risk 0.668; 95% confidence interval 0.472 to 0.945). Nei- 
ther allele of the R74W polymorphism was associated with 
either obesity or diabetes. The authors suggested that the 
SH3P12 gene may play an important role in the pathogen- 



esis of human disorders with insulin resistance. Insulin 
stimulates the transport of glucose into fat and muscle 
cells and initiates its actions by binding to its tyrosine ki- 
nase receptor, leading to the phosphorylation of intracel- 
lular substrates. One such substrate is the CBL protoonco- 
gene product. CBL is recruited to the insulin receptor by 
interaction with the adaptor protein CAP, through 1 of 3 
adjacent SH3 domains in the C terminus of CAP. Upon 
phosphorylation of CBL, the CAP- CBL complex dissoci- 
ates from the insulin receptor and moves to a caveolin 
(see OMIM Ref. No. 601047)- enriched triton- insoluble 
membrane fraction (Mastick et al., 1995). To identify a 
molecular mechanism underlying this subcellular redistri- 
bution, Baumann et al. (2000) screened a yeast 2- hybrid 
library using the N- terminal region of CAP and identified 
the caveolar protein flotillin (OMIM Ref. No. 131560). 
Flotillin forms a ternary complex with CAP and CBL, di- 
recting the localization of the CAP- CBL complex to a lipid 
raft subdomain of the plasma membrane. Expression of 
the N- terminal domain of CAP in 3T3- LI adipocytes 
blocks the stimulation of glucose transport by insulin, 
without affecting signaling events that depend on phos- 
phatidylinositol- 3- OH kinase (see OMIM Ref. No. 



602838). Thus, localization of the CBL- CAP complex to 
lipid rafts generates a pathway that is crucial in the regu- 
lation of glucose uptake. 

[17513] 

[17514] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17515] Linj w.- H.; Chiu, K. C; Chang, H.- M.; Lee, K.- C; Tai, T.- 
Y.; Chuang, L- M. : Molecular scanning of the human 
sorbin and SH3- domain- containing- 1 (SORBS1) gene: 
positive association of the T228A polymorphism with 
obesity and type 2 diabetes. Hum. Molec. Genet. 10: 
1753- 1760, 2001. ; and 

[17516] Baumann, C. A.; Ribon, V.; Kanzaki, M.; Thurmond, D. C; 
Mora, S.; Shigematsu, S.; Bickel, P. E.; PessinJ. E.; Saltiel, 
A. R. : CAP defines a second signalling pathway required 
for insul. 

[17517] Further studies establishing the function and utilities of 
SORBS1 are found in John Hopkins OMIM database record 
ID 605264, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Stromal anti- 
gen 2 (STAG 2, Accession NP_006594.3) is another GAM99 
target gene, herein designated TARGET GENE. STAG 2 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by STAG2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
STAG 2 BINDING SITE, designated SEQ ID:8903, to the nu- 
cleotide sequence of GAM99 RNA, herein designated GAM 
RNA, also designated SEQ ID:320. 
[17518] Another function of GAM99 is therefore inhibition of Stro- 
mal antigen 2 (STAG 2, Accession NP.006594.3) . Accord- 
ingly, utilities of GAM99 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with STAG 2. 

[17519] SWAP2 (Accession NP_008987.1) is another GAM99 target 
gene, herein designated TARGET GENE. SWAP2 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by SWAP2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SWAP2 BIND- 
ING SITE, designated SEQ ID:18106, to the nucleotide se- 
quence of GAM99 RNA, herein designated GAM RNA, also 
designated SEQ ID:320. 



[17520] Another function of GAM99 is therefore inhibition of 

SWAP2 (Accession NP_008987.1) . Accordingly, utilities of 
GAM99 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SWAP2. 

[17521] T _box 19 (TBX19, Accession NP.005 140.1) is another 
GAM99 target gene, herein designated TARGET GENE. 
TBX19 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byTBX19, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TBX19 BINDING SITE, designated SEQ ID: 16617, to the 
nucleotide sequence of GAM99 RNA, herein designated 
GAM RNA, also designated SEQ ID:320. 

[17522] Another function of GAM99 is therefore inhibition of T- 
box 19 (TBX19, Accession NP_005 140.1) . Accordingly, 
utilities of GAM99 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TBX19. 

[17523] Tolloid-like 2 (TLL2, Accession NP_036597.1) is another 
GAM99 target gene, herein designated TARGET GENE. 
TLL2 BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by TLL2, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TLL2 BINDING SITE, designated SEQ ID:17891, to the nu- 
cleotide sequence of GAM99 RNA, herein designated GAM 
RNA, also designated SEQ ID:320. 
[17524] Another function of GAM99 is therefore inhibition of Tol- 
loid-like 2 (TLL2, Accession NP_036597.1), a gene which 
induces cartilage and bone formation. Accordingly, utili- 
ties of GAM99 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
TLL2. 

[17525] The function of TLL2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM67.2.Tumor necrosis factor (tnf superfamily, mem- 
ber 2) (TNF, Accession NP_000585.2) is another GAM99 
target gene, herein designated TARGET GENE. TNF BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by TNF, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TNF BINDING 



SITE, designated SEQ ID:3783, to the nucleotide sequence 
of GAM99 RNA, herein designated GAM RNA, also desig- 
nated SEQID:320. 

[17526] Another function of GAM99 is therefore inhibition of Tu- 
mor necrosis factor (tnf superfamily, member 2) (TNF, Ac- 
cession NP_000585.2), a gene which mediates proinflam- 
matory responses and apoptosis and therefore may be as- 
sociated with Sepsis, cerebral malaria, multiple sclerosis, 
rheumatoid arthritis, systemic lupus erythematosus and 
crohn disease, as well as cancer. Accordingly, utilities of 
GAM99 include diagnosis, prevention and treatment of 
Sepsis, cerebral malaria, multiple sclerosis, rheumatoid 
arthritis, systemic lupus erythematosus and crohn dis- 
ease, as well as cancer, and of other diseases and clinical 
conditions associated with TNF. 

[17527] The function of TNF has been established by previous 

studies. Ruuls and Sedgwick (1999) reviewed the problem 
of unlinking TNF biology from that of the MHC. Dysregu- 
lation and, in particular, overproduction of TNF have been 
implicated in a variety of human diseases, including sep- 
sis, cerebral malaria, and autoimmune diseases such as 
multiple sclerosis (OMIM Ref. No. 126200), rheumatoid 
arthritis, systemic lupus erythematosus (OMIM Ref. No. 



152700), and Crohn disease (see OMIM Ref. No. 266600), 
as well as cancer. Susceptibility to many of these diseases 
is thought to have a genetic basis, and the TNF gene is 
considered a candidate predisposing gene. However, un- 
raveling the importance of genetic variation in the TNF 
gene to disease susceptibility or severity is complicated by 
its location within the MHC, a highly polymorphic region 
that encodes numerous genes involved in immunologic 
responses. Ruuls and Sedgwick (1999) reviewed studies 
that had analyzed the contribution of TNF and related 
genes to susceptibility to human disease, and they dis- 
cussed how the presence of the TNF gene within the MHC 
may potentially complicate the interpretation of studies in 
animal models in which the TNF gene is experimentally 
manipulated. 

[17528] Animal model experiments lend further support to the 
function of TNF. Bruce et al. (1996) used targeted gene 
disruption to generate mice lacking either the p55 or the 
p75 TNF receptors; mice lacking both p55 and p75 were 
generated from crosses of the singly deficient mice. The 
TNFR- deficient (TNFR- KO) mice exhibited no overt phe- 
notype under unchallenged conditions. Bruce et al. (1996) 
reported that damage to neurons caused by focal cerebral 



ischemia and epileptic seizures was exacerbated in the 
TNFR- KO mice, indicating that TNF serves a neuroprotec- 
tive function. Their studies indicated that TNF protects 
neurons by stimulating antioxidative pathways. Injury- in- 
duced microglial activation was suppressed in TNFR- KO 
mice. They concluded that drugs which target TNF signal- 
ing pathways may prove beneficial in treating stroke or 
traumatic brain injury. 

[17529] it i S appreciated that the abovementioned animal model 
for TNF is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[17530] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17531] R U uls, S. R.; Sedgwick, J. D. : Unlinking tumor necrosis 

factor biology from the major histocompatibility complex: 
lessons from human genetics and animal models. Am. J. 
Hum. Genet. 65: 294- 301, 1999. ; and 

t 17 532] Bruce, A. J.; Boling, W.; Kindy, M. S.; Peschon, J.; Kraemer, 
P. J.; Carpenter, M. K.; Holtsberg, F. W.; Mattson, M. P. : 
Altered neuronal and microglial responses to excitotoxic 
and is. 



[17533] Further studies establishing the function and utilities of 
TNF are found in John Hopkins OMIM database record ID 
191160, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Transient receptor 
potential cation channel, subfamily c, member 1 (TRPC1, 
Accession NP_003295.1) is another GAM99 target gene, 
herein designated TARGET GENE. TRPC1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by TRPC1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of TRPC1 BINDING SITE, 
designated SEQ ID: 18535, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17534] Another function of GAM99 is therefore inhibition of 

Transient receptor potential cation channel, subfamily c, 
member 1 (TRPC1, Accession NP_003295.1), a gene which 
acts as a non- voltage- sensitive store- operated Ca2 + 
channel. Accordingly, utilities of GAM99 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with TRPC1. 

[17535] The function of TRPC1 has been established by previous 



studies. Zitt et al. (1996) cloned a truncated TRPC1 cDNA, 
which they designated TRPC1A, that lacks amino acids 
109- 143 of the human TRP1 sequence. By transfection 
studies in Chinese hamster ovary cells, Zitt et al. (1996) 
showed that the TRPC1A gene product functions as a 
store- operated calcium- permeable cation channel. Zhu 
et al. (1996) similarly showed that TRPC1 increased store- 
operated calcium entry in transfected COS cells. Xu et al. 
(1997) reported that the TRPC1 and TRPC3 proteins form 
heteromultimeric complexes. Berg et al. (1997) stated that 
TRPC1 is expressed in megakaryocytic cell lines and 
therefore may play a role in calcium homeostasis in 
megakaryocytes and platelets. 

[17536] 

[17537] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17538] Zittj c.; Zobel, A.; Obukhov, A. C; Harteneck, C; Kalk- 
brenner, F.; Luckhoff, A.; Schultz, G. : Cloning and func- 
tional expression of a human Ca(2+)- permeable cation 
channel activated by calcium store depletion. Neuron 16: 
1189- 1196, 1996. ; and 

[17539] Xu , X.- Z. S.; Li, H.- S.; Guggino, W. B.; Montell, C. : 



Coassembly of TRP and TRPL produces a distinct store- 
operated conductance. Cell 89: 1155- 1164, 1997. 
[17540] Further studies establishing the function and utilities of 
TRPC1 are found in John Hopkins OMIM database record 
ID 602343, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.TU3A 
(Accession NP_009108.1) is another GAM99 target gene, 
herein designated TARGET GENE. TU3A BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by TU3A, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of TU3A BINDING SITE, 
designated SEQ ID: 18290, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17541] Another function of GAM99 is therefore inhibition of TU3A 
(Accession NP_009108.1) . Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TU3A. 

[17542] ubiquilin 1 (UBQLN1, Accession NP_038466.2) is another 
GAM99 target gene, herein designated TARGET GENE. 
UBQLN1 BINDING SITE is a target binding site found in the 



3 X untranslated region of multiple transcripts of mRNA 
encoded by UBQLN1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of UBQLN1 BINDING SITE, desig- 
nated SEQ ID: 17847, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17543] Another function of GAM99 is therefore inhibition of 
Ubiquilin 1 (UBQLN1, Accession NP.038466.2), a gene 
which may have a role in regulating cell cycle progression. 
Accordingly, utilities of GAM99 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with UBQLN1. 

[17544] The function of UBQLN1 has been established by previous 
studies. By screening a human nigra cDNA library with a 
rat DA41 cDNA as a probe, Hanaoka et al. (2000) isolated 
the human DA41 homolog. Human DA41 encodes a 589- 
amino acid protein with a predicted molecular mass of 
62.4 kD. The protein shows 86% amino acid sequence 
identity with the rat protein, indicating the evolutionarily 
conserved structure and function of DA41. DA41 was ex- 
pressed ubiquitously in adult human tissues, with rela- 



tively higher levels in pituitary gland, adrenal gland, kid- 
ney, thymus, and placenta. By performing independent 
yeast 2- hybrid screens, Kleijnen et al. (2000) isolated cD- 
NAs encoding PLIC1 and PLIC2 (UBQLN2; 300264), ho- 
mologs of the mouse Plies (proteins linking integrin- as- 
sociated protein (IAP; 601028) and cytoskeleton) and the 
yeast Dsk2 protein. PLIC1, also called UBQLN1, shares 72% 
amino acid identity with PLIC2. Two motifs are conserved 
in the mammalian PLICs and yeast Dsk2, an N- terminal 
ubiquitin (OMIM Ref. No. 191320)- like (UBL) domain and 
a C- terminal ubiquitin- associated (UBA) domain. Unlike 
ubiquitin, the UBL domain of the PLICs does not have a 
diglycine motif in its C terminus; the diglycine motif 
serves as a target site for cellular hydrolases that release 
ubiquitin from precursor fusion proteins. The absence of a 
GG sequence suggests that the UBL domain in the PLICs is 
an integral part of the open reading frame. The UBA do- 
main is a loosely defined sequence motif present in multi- 
ple enzyme classes of the ubiquitination machinery. The 
most notable difference between the mammalian PLICs is 
the presence of a collagen- like motif in PLIC2 that is ab- 
sent in PLIC1 and yeast Dsk2. This domain is most homol- 
ogous to the collagen- like oncoprotein of herpesvirus 



Saimiri, STP- C488, which is implicated in intracellular 
signaling via the RAS- RAF pathway (see OMIM Ref. No. 
190020). The collagen- like domain of PLIC2 contains 8 
PXGP motifs that are susceptible to cleavage by collage- 
nase in vitro. Kleijnen et al (2000) showed that the human 
PLICs physically associate with both proteasomes and 
ubiquitin ligases in large complexes. Overexpression of 
PLICs interfered with the in vivo degradation of 2 unre- 
lated ubiquitin- dependent proteasome substrates, p53 
(OMIM Ref. No. 191170) and I- kappa- B- alpha (NFKBIA; 
164008), but not a ubiquitin- independent substrate. 
These findings raised the possibility that the PLICs, and 
possibly related ubiquitin- like family members, may 
functionally link the ubiquitination machinery to the pro- 
teasome to affect in vivo protein degradation. 

[17545] 

[17546] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17547] Hanaoka, E.; Ozaki, T.; Ohira, M.; Nakamura, Y.; Suzuki, 
M.; Takahashi, E.; Moriya, H.; Nakagawara, A.; Sakiyama, 
S. : Molecular cloning and expression analysis of the hu- 
man DA41 gene and its mapping to chromosome 9q21.2- 



q21.3.J. Hum. Genet. 45: 188- 191, 2000. ; and 
[17548] Kleijnen, M. F.; Shin, A. H.; Zhou, P.; Kumar, S.; Soccio, R. 
E.; Kedersha, N. L; Gill, C; Howley, P. M. : The hPLIC pro- 
teins may provide a link between the ubiquitination ma- 
chinery. 

[17549] Further studies establishing the function and utilities of 
UBQLN1 are found in John Hopkins OMIM database record 
ID 605046, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Uridine 
monophosphate synthetase (orotate phosphoribosyl 
transferase and orotidine-5-decarboxylase) (UMPS, Ac- 
cession NP.000364.1) is another GAM99 target gene, 
herein designated TARGET GENE. UMPS BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by UMPS, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of UMPS BINDING SITE, 
designated SEQ ID: 15501, to the nucleotide sequence of 
GAM99 RNA, herein designated GAM RNA, also designated 
SEQID:320. 

[17550] Another function of GAM99 is therefore inhibition of Uri- 
dine monophosphate synthetase (orotate phosphoribosyl 



transferase and orotidine-5'-decarboxylase) (UMPS, Ac- 
cession NP_000364.1) . Accordingly, utilities of GAM99 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with UMPS. 

[17551] was protein family, member 3 (WASF3, Accession 

NP.006637.2) is another GAM99 target gene, herein des- 
ignated TARGET GENE. WASF3 BINDING SITE1 and WASF3 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by WASF3, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of WASF3 
BINDING SITE1 and WASF3 BINDING SITE2, designated SEQ 
ID: 16728 and SEQ ID:7833 respectively, to the nucleotide 
sequence of GAM99 RNA, herein designated GAM RNA, 
also designated SEQ ID:320. 

[17552] Another function of GAM99 is therefore inhibition of Was 
protein family, member 3 (WASF3, Accession 
NP_006637.2), a gene which stimulates actin polymeriza- 
tion. Accordingly, utilities of GAM99 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with WASF3. 

[17553] The function of WASF3 and its association with various 



diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM65. 2. Extracellular link domain containing 1 
(XLKD1, Accession NP_006682.1) is another GAM99 target 
gene, herein designated TARGET GENE. XLKD1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by XLKD1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of XLKD1 BIND- 
ING SITE, designated SEQ ID:11348, to the nucleotide se- 
quence of GAM99 RNA, herein designated GAM RNA, also 
designated SEQ ID:320. 
[17554] Another function of GAM99 is therefore inhibition of Ex- 
tracellular link domain containing 1 (XLKD1, Accession 
NP_006682.1) . Accordingly, utilities of GAM99 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with XLKD1. 

[17555] 

[17556] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 100 
(GAM 100), which modulates expression of respective tar- 



get genes thereof, the function and utility of which target 
genes is known in the art. 

[17557] GAM100 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM100 was detected is described hereinabove 
with reference to Figs. 8-15. 

[17558] GAM100 gene, herein designated GAM GENE, and 

GAM100 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[17559] GAM100 gene encodes a GAM100 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM100 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM100 precursor RNA is designated SEQ ID:91, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID:91 is located at po- 
sition 56 relative to chromosome 7. 

[17560] GAM100 precursor RNA folds onto itself, forming GAM100 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[17561] GAM100 precursor RNA folds onto itself, forming GAM100 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[17562] Nucleotide sequence of GAM100 precursor RNA, desig- 
nated SEQ-ID: 91, and a schematic representation of a 
predicted secondary folding of GAM 100 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[17563] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM100 folded precursor RNA into GAM100 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: A) nucleotide sequence of GAM100 RNA is desig- 
nated SEQ ID:243, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[17564] GAM 100 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM100 target 
RNA, herein designated GAM TARGET RNA. GAM 100 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[17565] GAM 100 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM100 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 100 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 



SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM100 RNA may have a different number of target 
binding sites in untranslated regions of a GAM100 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[17566] The complementary binding of GAM100 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 100 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 100 target RNA into GAM 100 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[17567] | t j S appreciated that GAM100 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM100 target genes. The mRNA of each one of this plu- 
rality of GAM 100 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 100 RNA, 



herein designated GAM RNA, and which when bound by 
GAM100 RNA causes inhibition of translation of respective 
one or more GAM 100 target proteins. 

[17568] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM100 gene, herein designated GAM GENE, on one or 
more GAM 100 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[17569] it is appreciated that specific functions and accordingly 
utilities of GAM100 correlate with, and may be deduced 
from, the identity of the target genes which GAM100 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 



[17570] 
[17571] 

[17572] Acyl -coenzyme a dehydrogenase, short/branched chain 
(ACADSB, Accession NP_001600.1) is a GAM 100 target 
gene, herein designated TARGET GENE. ACADSB BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by ACADSB, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ACADSB 
BINDING SITE, designated SEQ ID:9071, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17573] a function of GAM 100 is therefore inhibition of Acyl- 
coenzyme a dehydrogenase, short/branched chain 
(ACADSB, Accession NP_001600.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ACADSB. 

[17574] S-adenosylmethionine decarboxylase 1 (AMD1, Accession 
NP_001625.1) is another GAM100 target gene, herein 



designated TARGET GENE. AMD1 BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by AMD1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of AMD1 BINDING SITE, designated 
SEQ ID:693, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[17575] Another function of GAM 100 is therefore inhibition of S- 
adenosylmethionine decarboxylase 1 (AMD1, Accession 
NP_001625.1), a gene which catalyzes the removal of the 
carboxylate group of S- adenosylmethionine in the 
polyamine biosynthesis pathway. Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AMD1. 

[17576] The function of AMD1 has been established by previous 
studies. The polyamines spermine, spermidine, and pu- 
trescine are low molecular weight aliphatic amines essen- 
tial for cellular proliferation and tumor promotion. Or- 
nithine decarboxylase (ODC; 165640) and S- adenosylme- 
thionine decarboxylase (AdoMetDC) catalyze the rate- 
limiting steps in polyamine biosynthesis. A concordant 
rise in ODC and AdoMetDC activity is seen in various neo- 



plastic conditions including colon cancer and benign 
colonic polyps. A rat cDNA clone for AdoMetDC was used 
by Radford et al. (1987, 1989) in mouse- human somatic 
cell hybrid experiments to map the AMD gene to chromo- 
somes 6 and X. They demonstrated that the gene on 
chromosome 6, symbolized AMD1, is not amplified in 
colon neoplasia. The sequence on X, symbolized AMD2, 
was localized to Xq22- q28 and may represent a pseudo- 
gene. That AMD2 is indeed a pseudogene was indicated 
by the findings of Marie et al. (1992) that the X- chromo- 
some gene lacks introns which are present in the chromo- 
some 6 gene. The gene on chromosome 6 encompasses 
at least 22 kb and comprises 9 exons and 8 introns, in 
contrast to the corresponding rat gene that has only 8 ex- 
ons. Other aspects of the structure and organization were 
presented by Marie et al. (1992). Pulkka et al. (1993) char- 
acterized 2 AMD genes in the rat and localized both to rat 
chromosome 20 by mouse- rat somatic cell hybrids. They 
showed a high degree of conservation of sequence and 
structural organization in the coding portions but the 5- 
prime flanking regions were totally different. Marie et al. 
(1995) characterized the AMD pseudogene on the X chro- 
mosome. It lacks all the introns present in AMD1 and has 



numerous mutations in the protein- coding region. By flu- 
orescence in situ hybridization, they mapped AMD1 to 
6q21- q22 and the pseudogene, which they referred to as 
AMD2, to Xq28. 

[17577] 

[17578] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17579] Marie, S. C; Crozat, A.; Janne, O. A. : Structure and orga- 
nization of the human S- adenosylmethionine decarboxy- 
lase gene. J. Biol. Chem. 267: 18915- 18923, 1992. ; and 

[17580] Marie, S. C; Crozat, A.; Louhimo, J.; Knuutila, S.; Janne, 0. 
A. : The human S- adenosylmethionine decarboxylase 
gene: nucleotide sequence of a pseudogene and chromo- 
somal localization o. 

[17581] Further studies establishing the function and utilities of 

AMD1 are found in John Hopkins OMIM database record ID 
180980, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Adp-ribosylation 
factor 3 (ARF3, Accession NP_001650.1) is another 
GAM100 target gene, herein designated TARGET GENE. 
ARF3 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by ARF3, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ARF3 BINDING SITE, designated SEQ ID:11427, to the nu- 
cleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17582] Another function of GAM100 is therefore inhibition of 

Adp-ribosylation factor 3 (ARF3, Accession NP_001650.1) 
. Accordingly, utilities of GAM100 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ARF3. 

[17583] ARHGAP11A (Accession NP.055598.1) is another GAM100 
target gene, herein designated TARGET GENE. 
ARHGAP11A BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by 
ARHGAP11A, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ARHGAP11A BINDING SITE, desig- 
nated SEQ ID:8456, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17584] Another function of GAM100 is therefore inhibition of 



ARHGAP11A (Accession NP_055598.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
ARHGAP11A. 

[17585] Atpase, h+ transporting, lysosomal 42kda, vl subunit c 

isoform 2 (ATP6V1C2, Accession NP.653 184.1) is another 
GAM 100 target gene, herein designated TARGET GENE. 
ATP6V1C2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by 
ATP6V1C2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ATP6V1C2 BINDING SITE, desig- 
nated SEQ ID:15117, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17586] Another function of GAM 100 is therefore inhibition of At- 
pase, h+ transporting, lysosomal 42kda, vl subunit c iso- 
form 2 (ATP6V1C2, Accession NP_653184.1) . Accord- 
ingly, utilities of GAM100 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ATP6V1C2. 

[17587] Bt D anc | cnc homology 1, basic leucine zipper transcrip- 



tion factor 1 (BACH1, Accession NP_001177.1) is another 
GAM100 target gene, herein designated TARGET GENE. 
BACH1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by BACH1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of BACH1 BINDING SITE, designated SEQ ID:4647, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17588] Another function of GAM100 is therefore inhibition of Btb 
and cnc homology 1, basic leucine zipper transcription 
factor 1 (BACH1, Accession NP_001177.1), a gene which 
acts as repressor or activator, binds to nf- e2 binding 
sites. Accordingly, utilities of GAM100 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with BACH1. 

[17589] The function of BACH1 has been established by previous 
studies. Members of the small Maf family are basic region 
leucine zipper (bZip) proteins that can function as tran- 
scriptional activators or repressors (see OMIM Ref. No. 
MAFG, 602020). Small Maf proteins can switch from tran- 
scriptional repressors to activators, depending on the 



proteins with which they form heterodimers. Using a yeast 
2 hybrid screen to identify MafK (OMIM Ref. No. 600197) 
heterodimerization partners, Oyake et al. (1996) identified 
mouse cDNAs encoding Bachl and Bach2. Both Bach pro- 
teins contained a BTB (broad complex- tramtrack- bric- 
a- brae) or POZ (poxvirus and zinc finger) protein interac- 
tion domain and a CNC (Cap'n'collar)- type bZip domain. 
Oyake et al. (1996) demonstrated that Bachl and Bach2 
(OMIM Ref. No. 605394) form heterodimers with MafK, 
and function as transcriptional activators or repressors 
when expressed in mammalian cells. Therefore, the au- 
thors suggested that the Bach proteins play important 
roles in coordinating transcription activation and repres- 
sion by MafK. While developing a physical map of chro- 
mosome 21, both Ohira et al. (1998) and Blouin et al. 
(1998) isolated cDNAs encoding human BACHl. Ohira et 
al. (1998) reported that the sequence of the predicted 
736- amino acid human protein is 80% identical to that of 
mouse Bachl. Human BACHl, like mouse Bachl, contains 
a BTB domain and CNC bZip domain. Northern analysis 
revealed that BACHl is expressed ubiquitously as a 5.5- 
kb mRNA. An additional strong 3- kb signal was seen in 
testis. 



[17590] 

[17591] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17592] Qhira, M.; Seki, N.; Nagase, T.; Ishikawa, K.; Nomura, N.; 
Ohara, O. : Characterization of a human homolog (BACH1) 
of the mouse Bachl gene encoding a BTB- basic leucine 
zipper transcription factor and its mapping to chromo- 
some 21q22.1. Genomics 47: 300- 306, 1998. ; and 

[17593] Oyake, T.; Itoh, K.; Motohashi 1. Blouin, J.- L; Sail, G. D.; 
Guipponi, M.; Rossier, C.; Pappasavas, M.- P.; An- 
tonarakis, S. E. : Isolation of the human BACH1 transcrip- 
tion regulator gene. 

[17594] Further studies establishing the function and utilities of 
BACH1 are found in John Hopkins OMIM database record 
ID 602751, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Btb and cnc 
homology 1, basic leucine zipper transcription factor 2 
(BACH 2, Accession NP_068585.1) is another GAM100 tar- 
get gene, herein designated TARGET GENE. BACH 2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by BACH2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of BACH2 
BINDING SITE, designated SEQ ID:8027, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17595] Another function of GAM100 is therefore inhibition of Btb 
and cnc homology 1, basic leucine zipper transcription 
factor 2 (BACH 2, Accession NP_068585.1), a gene which 
acts as repressor or activator, binds to maf recognition el- 
ements and therefore may be associated with Non- 
hodgkin lymphoma. Accordingly, utilities of GAM100 in- 
clude diagnosis, prevention and treatment of Non- 
hodgkin lymphoma, and of other diseases and clinical 
conditions associated with BACH2. 

[17596] The function of BACH2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Bcl2-associated athanogene 2 (BAG 2, Acces- 
sion NP_004273.1) is another GAM100 target gene, herein 
designated TARGET GENE. BAG 2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by BAG2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BAG2 BINDING SITE, designated 
SEQ ID:9686, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[17597] Another function of GAM100 is therefore inhibition of 
Bcl2-associated athanogene 2 (BAG 2, Accession 
NP_004273.1) . Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BAG2. 

[17598] BLP2 (Accession NP.079417.1) is another GAM100 target 
gene, herein designated TARGET GENE. BLP2 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by BLP2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of BLP2 BINDING SITE, designated SEQ ID:6931, 
to the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17599] Another function of GAM100 is therefore inhibition of 
BLP2 (Accession NP_079417.1) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BLP2. 



[17600] BLP2 (Accession NP_510883.1) is another GAM100 target 
gene, herein designated TARGET GENE. BLP2 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by BLP2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of BLP2 BINDING SITE, designated SEQ ID:6931, 
to the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17601] Another function of GAM 100 is therefore inhibition of 
BLP2 (Accession NP_510883.1) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BLP2. 

[17602] C10orf5 (Accession XP.172843.1) is another GAM100 tar- 
get gene, herein designated TARGET GENE. C10orf5 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
C10orf5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C10orf5 BINDING SITE, designated 
SEQ ID: 16299, to the nucleotide sequence of GAM100 



RNA, herein designated GAM RNA, also designated SEQ 
ID:243. 

[17603] Another function of GAM100 is therefore inhibition of 

C10orf5 (Accession XP_172843.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
C10orf5. 

[17604] ci4orfl46 (Accession NP.689660.2) is another GAM100 
target gene, herein designated TARGET GENE. C14orfl46 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by C14orfl46, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orfl46 BINDING SITE, designated SEQ ID: 10104, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17605] Another function of GAM100 is therefore inhibition of 

C14orfl46 (Accession NP_689660.2) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
C14orfl46. 

[17606] Chromosome 20 open reading frame 64 (C20orf64, Ac- 



cession NP.291028.2) is another GAM100 target gene, 
herein designated TARGET GENE. C20orf64 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C20orf64, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orf64 
BINDING SITE, designated SEQ ID: 19464, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17607] Another function of GAM100 is therefore inhibition of 
Chromosome 20 open reading frame 64 (C20orf64, Ac- 
cession NP.291028.2) . Accordingly, utilities of GAM100 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orf64. 

[17608] C6orfl51 (Accession NP.689764.1) is another GAM100 
target gene, herein designated TARGET GENE. C6orfl51 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by C6orfl51, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C6orfl51 BINDING SITE, designated SEQ ID:12717, to the 



nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 
[17609] Another function of GAM100 is therefore inhibition of 

C6orfl51 (Accession NP.689764.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
C6orfl51. 

[17610] Chromosome 9 open reading frame 5 (C9orf5, Accession 
NP_114401.1) is another GAM100 target gene, herein 
designated TARGET GENE. C9orf5 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by C9orf5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of C9orf5 BINDING SITE, designated 
SEQ ID: 14642, to the nucleotide sequence of GAM100 
RNA, herein designated GAM RNA, also designated SEQ 
ID:243. 

[17611] Another function of GAM100 is therefore inhibition of 

Chromosome 9 open reading frame 5 (C9orf5, Accession 
NP_114401.1) . Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C9orf5. 



[17612] Calmodulin binding transcription activator 1 (CAMTA1, 
Accession XP_042323.7) is another GAM100 target gene, 
herein designated TARGET GENE. CAMTA1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by CAMTA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CAMTA1 BIND- 
ING SITE, designated SEQ ID:10875, to the nucleotide se- 
quence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17613] Another function of GAM100 is therefore inhibition of 
Calmodulin binding transcription activator 1 (CAMTA1, 
Accession XP.042323.7) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CAMTA1. 

[17614] Cholecystokinin b receptor (CCKBR, Accession 

NP_000722.2) is another GAM100 target gene, herein 
designated TARGET GENE. CCKBR BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CCKBR, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 



the complementarity of the nucleotide sequences of 
CCKBR BINDING SITE, designated SEQ ID:3824, to the nu- 
cleotide sequence of GAM 100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 
[17615] Another function of GAM100 is therefore inhibition of 
Cholecystokinin b receptor (CCKBR, Accession 
NP_000722.2), a gene which bonds cholecystokinin, regu- 
lates emotion and gastric acid secretion. Accordingly, util- 
ities of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CCKBR. 

[17616] The function of CCKBR and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1. Cholecystokinin b receptor (CCKBR, Accession 
NP_795344.1) is another GAM100 target gene, herein 
designated TARGET GENE. CCKBR BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CCKBR, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CCKBR BINDING SITE, designated SEQ ID:3824, to the nu- 



cleotide sequence of GAM 100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 
[17617] Another function of GAM100 is therefore inhibition of 
Cholecystokinin b receptor (CCKBR, Accession 
NP.795344.1), a gene which bonds cholecystokinin, regu- 
lates emotion and gastric acid secretion. Accordingly, util- 
ities of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CCKBR. 

[17618] The function of CCKBR and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.Chemokine (c-c motif) receptor 9 (CCR9, Ac- 
cession NP.006632.2) is another GAM100 target gene, 
herein designated TARGET GENE. CCR9 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by CCR9, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CCR9 BINDING SITE, designated SEQ ID:2819, to the nu- 
cleotide sequence of GAM 100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 



[17619] Another function of GAM100 is therefore inhibition of 
Chemokine (c-c motif) receptor 9 (CCR9, Accession 
NP_006632.2), a gene which binds beta- chemokine fam- 
ily and subsequently transduces a signal by increasing the 
intracellular calcium ions level. Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CCR9. 

[17620] The function of CCR9 has been established by previous 
studies. Chemokines are small peptides involved in the 
chemotaxis and activation of leukocytes in response to in- 
flammation, tissue damage, or infection. Chemokine re- 
ceptors belong to the superfamily of G protein- coupled 
receptors. See CMKBR1 (OMIM Ref. No. 601159) for back- 
ground. Nibbs et al. (1997) stated that they had previously 
identified the mouse cysteine- cysteine (C- C) chemokine 
receptor D6. To identify the human homolog of D6, they 
performed PCR on human genomic DNA using primers 
based on the sequence of the mouse D6 gene. The human 
D6 gene encodes a predicted 384- amino acid protein 
that contains the characteristic 7 transmembrane domains 
and 4 conserved cysteine residues of chemokine recep- 
tors. The human and mouse D6 proteins share 71% amino 
acid identity. By Northern blot analysis, human D6 is ex- 



pressed as approximately 4- and 6- kb transcripts in sev- 
eral tissues, with the highest expression in placenta. Al- 
though human D6 binds with relatively high- affinity to 
the majority of members of the beta- chemokine family 
(for example, MCP2; 602283), Nibbs et al. (1997) were 
unable to demonstrate any signaling following the ligand 
binding. Therefore, the International Union of Pharmacol- 
ogy (OMIM Ref. No. IUPHAR) proposed that the human D6 
receptor be designated ccr9, with the lower cases indicat- 
ing that receptor function has not been demonstrated. 
Bonini et al. (1997) cloned a cDNA encoding CMKBR9, 
which they called CCR10 because it is homologous to rat 
'CcrlO- related receptor' (CcrlOrR). The CMKBR9 and rat 
CcrlOrR proteins have 72% amino acid identity. By PCR of 
a radiation hybrid panel, Bonini et al. (1997) mapped the 
CMKBR9 (CCBP2) gene to 3p21.32- p21.31, a region con- 
taining other C- C chemokine receptor genes such as 
CMKBR1, CMKBR2 (OMIM Ref. No. 601267), CMKBR3 
(OMIM Ref. No. 601268), and CMKBR5 (OMIM Ref. No. 
601373). By radiation hybrid analysis and organization of 
BAC contigs by FISH on combed genomic DNA, Maho et al. 
(1999) localized the CCBP2 gene within the CCR cluster at 
3p21.3. 



[17621] 

[17622] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17623] Mibbs, R.J. B.; Wylie, S. M.; Yang, J.; Landau, N. R.; Gra- 
ham, G.J. : Cloning and characterization of a novel 
promiscuous human beta- chemokine receptor D6. J. Biol. 
Chem. 272: 32078- 32083, 1997. ; and 

[17624] Bonini, J. A.; Martin, S. K.; Dralyuk, F.; Roe, M. W.; Philip- 
son, L. H.; Steiner, D. F. : Cloning, expression, and chro- 
mosomal mapping of a novel human CC- chemokine re- 
ceptor (CCR10) that. 

[17625] Further studies establishing the function and utilities of 
CCR9 are found in John Hopkins OMIM database record ID 
602648, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Chemokine (c-c mo- 
tif) receptor 9 (CCR9, Accession NP_1 12477.1) is another 
GAM 100 target gene, herein designated TARGET GENE. 
CCR9 BINDING SITE is a target binding site found in the 3^ 
untranslated region of multiple transcripts of mRNA en- 
coded by CCR9, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of CCR9 BINDING SITE, designated 
SEQ ID:2819, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[17626] Another function of GAM100 is therefore inhibition of 
Chemokine (c-c motif) receptor 9 (CCR9, Accession 
NP_112477.1), a gene which binds beta- chemokine fam- 
ily and subsequently transduces a signal by increasing the 
intracellular calcium ions level. Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CCR9. 

[17627] The function of CCR9 has been established by previous 
studies. Chemokines are small peptides involved in the 
chemotaxis and activation of leukocytes in response to in- 
flammation, tissue damage, or infection. Chemokine re- 
ceptors belong to the superfamily of G protein- coupled 
receptors. See CMKBR1 (OMIM Ref. No. 601159) for back- 
ground. Nibbs et al. (1997) stated that they had previously 
identified the mouse cysteine- cysteine (C- C) chemokine 
receptor D6. To identify the human homolog of D6, they 
performed PCR on human genomic DNA using primers 
based on the sequence of the mouse D6 gene. The human 
D6 gene encodes a predicted 384- amino acid protein 
that contains the characteristic 7 transmembrane domains 



and 4 conserved cysteine residues of chemokine recep- 
tors. The human and mouse D6 proteins share 71% amino 
acid identity. By Northern blot analysis, human D6 is ex- 
pressed as approximately 4- and 6- kb transcripts in sev- 
eral tissues, with the highest expression in placenta. Al- 
though human D6 binds with relatively high- affinity to 
the majority of members of the beta- chemokine family 
(for example, MCP2; 602283), Nibbs et al. (1997) were 
unable to demonstrate any signaling following the ligand 
binding. Therefore, the International Union of Pharmacol- 
ogy (OMIM Ref. No. IUPHAR) proposed that the human D6 
receptor be designated ccr9, with the lower cases indicat- 
ing that receptor function has not been demonstrated. 
Bonini et al. (1997) cloned a cDNA encoding CMKBR9, 
which they called CCR10 because it is homologous to rat 
'CcrlO- related receptor' (CcrlOrR). The CMKBR9 and rat 
CcrlOrR proteins have 72% amino acid identity. By PCR of 
a radiation hybrid panel, Bonini et al. (1997) mapped the 
CMKBR9 (CCBP2) gene to 3p21.32- p21.31, a region con- 
taining other C- C chemokine receptor genes such as 
CMKBR1, CMKBR2 (OMIM Ref. No. 601267), CMKBR3 
(OMIM Ref. No. 601268), and CMKBR5 (OMIM Ref. No. 
601373). By radiation hybrid analysis and organization of 



BAC contigs by FISH on combed genomic DNA, Maho et al. 
(1999) localized the CCBP2 gene within the CCR cluster at 
3p21.3. 

[17628] 

[17629] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17630] Mibbs, R.J. B.; Wylie, S. M.; Yang, J.; Landau, N. R.; Gra- 
ham, G.J. : Cloning and characterization of a novel 
promiscuous human beta- chemokine receptor D6. J. Biol. 
Chem. 272: 32078- 32083, 1997. ; and 

[ 17 631] Bonini, J. A.; Martin, S. K.; Dralyuk, F.; Roe, M. W.; Philip- 
son, L. H.; Steiner, D. F. : Cloning, expression, and chro- 
mosomal mapping of a novel human CC- chemokine re- 
ceptor (CCR10) that. 

[17632] Further studies establishing the function and utilities of 
CCR9 are found in John Hopkins OMIM database record ID 
602648, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. CGO 12 (Accession 
XP_096710.1) is another GAM100 target gene, herein 
designated TARGET GENE. CG012 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by CG012, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CG012 BINDING SITE, designated 
SEQ ID:20065, to the nucleotide sequence of GAM100 
RNA, herein designated GAM RNA, also designated SEQ 
ID:243. 

[17633] Another function of GAM100 is therefore inhibition of 

CG012 (Accession XP_096710.1) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CG012. 

t 17 634] ciaudin 12 (CLDN12, Accession NP_036261.1) is another 
GAM 100 target gene, herein designated TARGET GENE. 
CLDN12 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by CLDN12, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CLDN12 BINDING SITE, designated SEQ 
ID:8251, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[17635] Another function of GAM100 is therefore inhibition of 

Ciaudin 12 (CLDN12, Accession NP_036261.1) . Accord- 
ingly, utilities of GAM100 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with CLDN12. 

[17636] Collagen, type xxi, alpha 1 (COL21A1, Accession 

NP_110447.2) is another GAM100 target gene, herein 
designated TARGET GENE. COL21A1 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by COL21A1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of COL21A1 BIND- 
ING SITE, designated SEQ ID:15079, to the nucleotide se- 
quence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17637] Another function of GAM100 is therefore inhibition of 
Collagen, type xxi, alpha 1 (COL21A1, Accession 
NP.110447.2) . Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL21A1. 

[17638] CPGL2 (Accession NP_116038.4) is another GAM100 tar- 
get gene, herein designated TARGET GENE. CPGL2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by CPGL2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CPGL2 
BINDING SITE, designated SEQ ID:10752, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17639] Another function of GAM100 is therefore inhibition of 

CPGL2 (Accession NP_116038.4) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CPGL2. 

[17640] Cytochrome p450, subfamily viia (cholesterol 7 alpha- 
monooxygenase), polypeptide 1 (CYP7A1, Accession 
NP.000771.1) is another GAM100 target gene, herein 
designated TARGET GENE. CYP7A1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by CYP7A1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CYP7A1 BINDING 
SITE, designated SEQ ID:2570, to the nucleotide sequence 
of GAM 100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17641] Another function of GAM 100 is therefore inhibition of Cy- 
tochrome p450, subfamily viia (cholesterol 7 alpha- 



monooxygenase), polypeptide 1 (CYP7A1, Accession 
NP_000771.1), a gene which functions in cholesterol and 
bile acid metabolism . and therefore may be associated 
with Metabolic liver disease. Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
Metabolic liver disease, and of other diseases and clinical 
conditions associated with CYP7A1. 
[17642] The function of CYP7A1 has been established by previous 
studies. In an elegant series of experiments designed to 
understand the effect of retinoid X receptor (RXR; OMIM 
Ref. No. 180245) activation on cholesterol balance, Repa 
et al. (2000) treated animals with the rexinoid LC268. An- 
imals treated with rexinoid exhibited marked changes in 
cholesterol balance, including inhibition of cholesterol ab- 
sorption and repressed bile acid synthesis. Studies with 
receptor- selective agonists revealed that oxysterol recep- 
tors (LXRs, OMIM Ref. No. 602423 and 600380) and the 
bile acid receptor, FXR (OMIM Ref. No. 603826), are the 
RXR heterodimeric partners that mediate these effects by 
regulating expression of the reverse- cholesterol trans- 
porter, ABC1 (OMIM Ref. No. 600046), and the rate- limit- 
ing enzyme of bile acid synthesis, CYP7A1, respectively. 
These RXR heterodimers serve as key regulators in 



cholesterol homeostasis by governing reverse cholesterol 
transport from peripheral tissues, bile acid synthesis in 
liver, and cholesterol absorption in intestine. Activation of 
RXR/LXR heterodimers inhibits cholesterol absorption by 
upregulation of ABC1 expression in the small intestine. 
Activation of RXR/FXR heterodimers represses CYP7A1 
expression and bile acid production, leading to a failure to 
solubilize and absorb cholesterol. Studies have shown that 
RXR/FXR- mediated repression of CYP7A1 is dominant 
over RXR/LXR- mediated induction of CYP7A1, which ex- 
plains why the rexinoid represses rather than activates 
CYP7A1 (Lu et al., 2000). Activation of the LXR signaling 
pathway results in the upregulation of ABC1 in peripheral 
cells, including macrophages, to efflux free cholesterol for 
transport back to the liver through high density lipopro- 
tein, where it is converted to bile acids by the LXR- medi- 
ated increase in CYP7A1 expression. Secretion of biliary 
cholesterol in the presence of increased bile acid pools 
normally results in enhanced reabsorption of cholesterol; 
however, with the increased expression of ABC1 and ef- 
flux of cholesterol back into the lumen, there is a reduc- 
tion in cholesterol absorption and net excretion of choles- 
terol and bile acid. Rexinoids therefore offer a novel class 



of agents for treating elevated cholesterol. Agellon et al. 
(2002) found that wildtype mice and mice transgenic for 
human CYP7A1 respond differently to cholesterol feeding. 
Cholesterol feeding stimulated Cyp7al mRNA abundance 
and enzymatic activity in wildtype mice, but repressed hu- 
man CYP7A1 mRNA and activity in transgenic mice. In 
transfected hepatoma cells, cholesterol increased mouse 
Cyp7al gene promoter activity, but had no effect on the 
human CYYP7A1 gene promoter. By electrophoretic mo- 
bility shift assays, Agellon et al. (2002) found interaction 
of LXR:RXR with the mouse promoter, but no binding to 
the human promoter. 

[17643] 

[17644] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 17 645] |_u, T. T.; Makishima, M.; Repa, J. J.; Schoonjans, K.; Kerr, 
T. A.; Auwerx, J.; Mangelsdorf, D.J. : Molecular basis for 
feedback regulation of bile acid synthesis by nuclear re- 
ceptors. Molec. Cell 6: 507- 515, 2000. ; and 

[17646] Agellon, L. B.; Drover, V. A. B.; Cheema, S. K.; Gbaguidi, G. 
F.; Walsh, A. : Dietary cholesterol fails to stimulate the hu- 
man cholesterol 7- alpha- hydroxylase gene (CYP7A1) in 



transgeni. 

[17647] Further studies establishing the function and utilities of 
CYP7A1 are found in John Hopkins OMIM database record 
ID 118455, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. DKFZp434A171 (Accession NP.115626.1) is another 
GAM100 target gene, herein designated TARGET GENE. 
DKFZp434A171 BINDING SITE is a target binding site 
found in the 3 x untranslated region of mRNA encoded by 
DKFZp434A171, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434A171 BINDING SITE, 
designated SEQ ID:8438, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17648] Another function of GAM100 is therefore inhibition of DK- 
FZp434A171 (Accession NP_115626.1) . Accordingly, util- 
ities of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp434A171. 

[17649] DKFZp434N2030 (Accession XP_037555.8) is another 
GAM100 target gene, herein designated TARGET GENE. 



DKFZp434N2030 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZp434N2030, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434N2030 BINDING SITE, 
designated SEQ ID:8864, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17650] Another function of GAM100 is therefore inhibition of DK- 
FZp434N2030 (Accession XP.037555.8) . Accordingly, 
utilities of GAM100 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434N2030. 

[17651] DKFZP564D166 (Accession NP_108648.1) is another 

GAM100 target gene, herein designated TARGET GENE. 
DKFZP564D166 BINDING SITE is a target binding site 
found in the 3^ untranslated region of multiple transcripts 
of mRNA encoded by DKFZP564D166, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZP564D166 BINDING SITE, designated SEQ ID:11086, to 



the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17652] Another function of GAM100 is therefore inhibition of DK- 
FZP564D166 (Accession NP_108648.1) . Accordingly, util- 
ities of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564D166. 

[17653] DKFZp566H0824 (Accession NP_060005.1) is another 
GAM100 target gene, herein designated TARGET GENE. 
DKFZp566H0824 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
DKFZp566H0824, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp566H0824 BINDING SITE, 
designated SEQ ID:15799, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17654] Another function of GAM100 is therefore inhibition of DK- 
FZp566H0824 (Accession NP_060005.1) . Accordingly, 
utilities of GAM100 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp566H0824. 



[17655] DKFZp667M2411 (Accession XP_290795.1) is another 
GAM100 target gene, herein designated TARGET GENE. 
DKFZp667M2411 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
DKFZp667M2411, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp667M2411 BINDING SITE, 
designated SEQ ID: 13698, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:243. 

[17656] Another function of GAM 100 is therefore inhibition of DK- 
FZp667M2411 (Accession XP_290795.1) . Accordingly, 
utilities of GAM100 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp667M2411. 

t 17 657] DKFZp761017121 (Accession NP_115663.1) is another 
GAM100 target gene, herein designated TARGET GENE. 
DKFZp761017121 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZp761017121, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of DKFZp761017121 BINDING SITE, 
designated SEQ ID:1198, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17658] Another function of GAM100 is therefore inhibition of DK- 
FZp761017121 (Accession NP_115663.1) . Accordingly, 
utilities of GAM100 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761017121. 

[17659] Dentin matrix acidic phosphoprotein (DMP1, Accession 
NP.004398.1) is another GAM100 target gene, herein 
designated TARGET GENE. DMP1 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by DMP1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DMP1 BINDING SITE, designated 
SEQ ID:5295, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[17660] Another function of GAM100 is therefore inhibition of 
Dentin matrix acidic phosphoprotein (DMP1, Accession 
NP_004398.1), a gene which regulates mineralization of 
bone and dentin. Accordingly, utilities of GAM100 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DMP1. 
[17661] The function of DMP1 has been established by previous 
studies. George et al. (1993) isolated a dentin matrix 
acidic phosphoprotein from a rat odontoblast cDNA li- 
brary. It is a serine- rich acidic protein that has numerous 
potential phosphorylation sites, especially for messenger- 
independent kinases of the casein kinase II group. Ex- 
pression analysis showed that dmpl message is essen- 
tially dentin- specific. The mouse dmpl gene was mapped 
to 5q21, a region of the mouse genome that shows ho- 
mology of synteny with human 4q21. Dentinogenesis im- 
perfecta type II (OMIM Ref. No. 125490) maps to that re- 
gion of the genome, namely 4ql3- q21. This prompted 
Aplin et al. (1995) to isolate a cosmid containing the hu- 
man DMP1 gene. The isolation of a short tandem repeat 
polymorphism at this locus allowed them to map DMP1 to 
4q21 and demonstrate that it is tightly linked to DGI1 in 2 
families. The creation of a YAC contig around the gene for 
osteopontin (OMIM Ref. No. 166490) allowed them to 
demonstrate that DMP1 is located within 150 kb of the 
bone sialoprotein locus (OMIM Ref. No. 147563) and 
within 490 kb of the SPP1 locus. Mutation search in both 



SPP1 and IBSP in individuals with dentinogenesis imper- 
fecta yielded negative results. DMP1 is a candidate for 
similar mutation screen. MacDougall et al. (1996) used 
fluorescence in situ hybridization to map DMP1 to 4q21. 
By screening a cDNA library constructed from mandibular 
and maxillary third molars with the mouse Dmpl se- 
quence as the probe, Hirst et al. (1997) isolated a cDNA 
encoding DMPl. The deduced 513- amino acid, highly 
acidic, serine- rich protein has a hydrophobic signal pep- 
tide, an Arg- Gly- Asp cell- attachment sequence, and 
numerous potential serine phosphorylation sites. Genomic 
sequence analysis indicated that the DMPl gene contains 
6 exons, and no disease- specific mutations were identi- 
fied in 2 families with type II dentinogenesis imperfecta. 

[17662] 

[17663] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17664] Hirst, K. L; Simmons, D.; Feng, J.; Aplin, H.; Dixon, M. J.; 
MacDougall, M. : Elucidation of the sequence and the ge- 
nomic organization of the human dentin matrix acidic 
phosphoprotein 1 (DMPl) gene: exclusion of the locus 
from a causative role in the pathogenesis of dentinogene- 



sis imperfecta type II. Genomics 42: 38- 45, 1997. ; and 
[17665] MacDougall, M.; DuPont, B. R.; Simmons, D.; Leach, R.J. : 
Assignment of DMP1 to human chromosome 4 band q21 
by in situ hybridization. Cytogenet. Cell. Genet. 74: 189 
only, 1996. 

[17666] Further studies establishing the function and utilities of 

DMP1 are found in John Hopkins OMIM database record ID 
600980, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Dystrobrevin, beta 
(DTNB, Accession NP.149159.1) is another GAM100 target 
gene, herein designated TARGET GENE. DTNB BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by DTNB, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DTNB BINDING SITE, designated SEQ ID: 17907, 
to the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17667] Another function of GAM100 is therefore inhibition of 
Dystrobrevin, beta (DTNB, Accession NP_149159.1), a 
gene which is a part of a dystrophin- associated protein 
complex . and therefore may be associated with Limb- 



girdle muscular dystrophy. Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
Limb- girdle muscular dystrophy, and of other diseases 
and clinical conditions associated with DTNB. 
[17668] The function of DTNB has been established by previous 

studies. Dystrophin, a component of muscle that is defec- 
tive in Duchenne muscular dystrophy (DMD; 310200), 
binds to a complex of proteins and glycoproteins, the 
dystrophin- associated protein complex (DPC), which ef- 
fectively forms a transmembrane link between the extra- 
cellular matrix, and the cytoskeleton of the muscle fiber. 
The DPC can be divided into 3 subcomplexes: the dystro- 
glycan complex, the sarcoglycan complex, and the cyto- 
plasmic complex. The dystroglycan complex consists of 2 
proteins, alpha- and beta- dystroglycan (DAC1, 128239; 
DAG2, 600119), that bind to laminin and dystrophin, re- 
spectively. The sarcoglycan complex is composed of 4 
transmembrane glycoproteins: alpha-, beta-, gamma-, 
and delta- sarcoglycan, and a 25- kD protein 2 5 DAP. Mu- 
tations in all 4 sarcoglycan genes have been found in pa- 
tients with different forms of limb- girdle muscular dys- 
trophy. The cytoplasmic component of the DPC is com- 
posed of the syntrophin family of related proteins and the 



dystrophin- related protein, dystrobrevin. Peters et al. 

(1997) described beta- dystrobrevin. They cloned cDNAs 
from human liver libraries that encode a 627- amino acid 
polypeptide with a predicted molecular weight of 71 kD. 
The protein copurified with the dystrobrevin short form, 
Dp71. The mammalian dystrobrevin genes encode several 
protein isoforms that are expressed in different tissues, 
including brain and muscle. Blake et al. (1998) designated 
the isoform expressed in muscle as alpha- dystrobrevin 
and used the designation beta- dystrobrevin for the dys- 
trophin- related protein they found to be abundantly ex- 
pressed in brain and other tissues but not in muscle. 
Beta- dystrobrevin is encoded by a 2.5- kb alternatively 
spliced transcript that is found throughout the brain. In 
common with dystrophin, beta- dystrobrevin is found in 
neurons of the cortex and hippocampal formation, but it 
is not found in the brain microvasculature. In the brain, 
beta- dystrobrevin coprecipitates with the dystrophin iso- 
forms Dp71 and Dpl40. The findings of Blake et al. 

(1998) indicated that the composition of the dystrophin- 
associated protein complex in the brain differs from that 
in muscle. Because beta- dystrobrevin and dystrophin are 
expressed in similar populations of neurons in the hip- 



pocampus and cortex, it is possible that beta- dystro- 
brevin interacts directly with dystrophin. If this is the case, 
then beta- dystrobrevin levels may be reduced in DMD 
patients similar to the reduction in sarcolemmal staining 
seen with other components of the DPC in dystrophic 
muscle. The findings may be relevant to the cognitive 
dysfunction affecting many patients with Duchenne mus- 
cular dystrophy. 

[17669] 

[17670] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17671] Blake, D. J.; Nawrotzki, R.; Loh, N. Y.; Corecki, D. C; 

Davies, K. E. : Beta- dystrobrevin, a member of the dys- 
trophin- related protein family. Proc. Nat. Acad. Sci. 95: 
241- 246, 1998. ; and 

[17672] PeterSj M . F.; O'Brien, K. F.; Sadoulet- Puccio, H. M.; 

Kunkel, L. M.; Adams, M. E.; Froehner, S. C. : Beta- dystro- 
brevin, a new member of the dystrophin family: identifica- 
tion, cloning. 

[17673] Further studies establishing the function and utilities of 

DTNB are found in John Hopkins OMIM database record ID 
602415, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Dysferl in, limb girdle 
muscular dystrophy 2b (autosomal recessive) (DYSF, Ac- 
cession NP_003485.1) is another GAM100 target gene, 
herein designated TARGET GENE. DYSF BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by DYSF, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DYSF BINDING SITE, 
designated SEQ ID:17950, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:243. 
[17674] Another function of GAM100 is therefore inhibition of 
Dysferlin, limb girdle muscular dystrophy 2b (autosomal 
recessive) (DYSF, Accession NP_003485.1), a gene which 
is highly expressed in skeletal muscle, and therefore is 
associated with Miyoshi myopathy, limb girdle muscular 
dystrophy type 2b. Accordingly, utilities of GAM100 in- 
clude diagnosis, prevention and treatment of Miyoshi my- 
opathy, limb girdle muscular dystrophy type 2b, and of 
other diseases and clinical conditions associated with 
DYSF. 

[17675] The function of DYSF has been established by previous 



studies. The limb- girdle muscular dystrophies are a ge- 
netically heterogeneous group of inherited progressive 
muscular disorders that affect mainly the proximal mus- 
culature, with evidence for at least 3 autosomal dominant 
and 8 autosomal recessive loci. The recessive forms for 
the most part involve mutations in genes encoding com- 
ponents of the dystrophin- associated complex; another 
form, LGMD2A (OMIM Ref. No. 253600), is caused by mu- 
tations in the gene for the muscle- specific protease cal- 
pain 3 (CAPN3; 114340). Miyoshi myopathy (MM; 254130) 
is an adult- onset, recessively inherited distal muscular 
dystrophy that maps to 2pl3. A form of recessive limb- 
girdle muscular dystrophy, designated LGMD2B (OMIM 
Ref. No. 253601), maps to the same chromosomal region. 
This raised the possibility that MM and LCMD2B are allelic 
disorders. In fact they were shown to be varying expres- 
sions of the same mutant gene; 2 large, inbred kindreds 
whose members included both MM and LCMD2B patients 
were described by Weiler et al. (1996) and lllarioshkin et 
al. (1996, 1997). Affected individuals in both pedigrees 
shared the same haplotype. Differences in the phenotype 
appeared to be due to additional modifying factors. Liu et 
al. (1998) constructed a 3- Mb PAC contig spanning the 



MM candidate region. This clarified the order of genetic 
markers across the area, provided 5 new polymorphic 
markers within it, and narrowed the locus to approxi- 
mately 2 Mb. They found 5 skeletal muscle ESTs that 
mapped in this region. Liu et al. (1998) reported that 1 of 
these ESTs is located in a novel, full- length 6.9- kb mus- 
cle cDNA; they designated the corresponding protein dys- 
ferlin. 

[17676] Animal model experiments lend further support to the 

function of DYSF. The SJL mouse strain (Festing, 1979) is 
susceptible to many induced autoimmune diseases such 
as experimental autoimmune encephalitis (EAE) and in- 
flammatory muscle disease. Additionally, the skeletal 
muscle of SJL mice was shown to have an increased re- 
generative capacity and demonstrates the spontaneous 
occurrence of what was designated an 'inflammatory my- 
opathy,' accompanied by loss of strength. By histopatho- 
logic examinations of muscles in SJL mice of different 
ages, Bittner et al. (1999) found features compatible with 
a progressive muscular dystrophy, including degenerative 
and regenerative changes of muscle fibers and a progres- 
sive fibrosis. Histologically, the changes were observed in 
mice as young as 3 weeks of age. Changes affected pri- 



marily the proximal muscle groups, whereas the distal 
muscles remained less affected. The morphologic alter- 
ations were associated with signs of slowly progressive 
muscle weakness, which Bittner et al. (1999) detected as 
early as 3 weeks after birth when mice were suspended by 
their tails. The phenotype was found to be inherited as an 
autosomal recessive trait and was found to map to mouse 
chromosome 6, in a region syntenic with human 2pl3, 
where the DYSF gene maps. Because of this synteny, Bit- 
tner et al. (1999) studied dysferlin in these mice. They 
found a reduction to approximately 15% of control levels 
in SJL mice. They found a 171- bp deletion in the Dysf 
gene of SJL mice, predicted to result in removal of 57 
amino acids, including most of the fourth C2 domain. The 
last C2 domain is conserved in other members of the fer- 
like gene family. 

[17677] | t j S appreciated that the abovementioned animal model 
for DYSF is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[17678] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[17679] Bittner, R. E.; Anderson, L V. B.; Burkhardt, E.; Bashir, R.; 
Vafiadaki, E.; Ivanova, S.; Raffelsberger, T.; Maerk, I.; 
Hoger, H.;Jung, M.; Karbasiyan, M.; Storch, M.; Lassmann, 
H.; Moss, J. A.; Davison, K.; Harrison, R.; Bushby, K. M. D.; 
Reis, A. : Dysferlin deletion in SJL mice (SJL- Dysf) defines 
a natural model for limb girdle muscular dystrophy 2B. 
(Letter) Nature Genet. 23: 141- 142, 1999. ; and 

[17680] LiUj j. ; Wu , C; Bossie, K.; Bejaoui, K.; Hosier, B. A.; Gin- 
grich, J. C.; Ben Hamida, M.; Hentati, F.; Schurr, E.; de 
Jong, P. J.; Brown, R. H.Jr. : Generation of 3- Mb PAC 
contig sp. 

[17681] Further studies establishing the function and utilities of 
DYSF are found in John Hopkins OMIM database record ID 
603009, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. EFG2 (Accession 
NP_733792.1) is another GAM100 target gene, herein 
designated TARGET GENE. EFG2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by EFG2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of EFG2 
BINDING SITE, designated SEQ ID: 14944, to the nucleotide 



sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17682] Another function of GAM100 is therefore inhibition of 
EFG2 (Accession NP.733792.1) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EFG2. 

[17683] EFG2 (Accession NP.115756.2) is another GAM100 target 
gene, herein designated TARGET GENE. EFG2 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by EFG2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of EFG2 BINDING SITE, designated SEQ ID: 14944, 
to the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17684] Another function of GAM100 is therefore inhibition of 
EFG2 (Accession NP_115756.2) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EFG2. 

[17685] Enabled homolog (drosophila) (ENAH, Accession 

NP_060682.1) is another GAM100 target gene, herein 
designated TARGET GENE. ENAH BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by ENAH, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ENAH BINDING SITE, designated 
SEQ ID: 12776, to the nucleotide sequence of GAM100 
RNA, herein designated GAM RNA, also designated SEQ 
ID:243. 

[17686] Another function of GAM100 is therefore inhibition of En- 
abled homolog (drosophila) (ENAH, Accession 
NP.060682.1) . Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ENAH. 

[17687] Fatty-acid-coenzyme a ligase, long-chain 1 (FACL1, Ac- 
cession NP_001986.1) is another GAM100 target gene, 
herein designated TARGET GENE. FACL1 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by FACL1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FACL1 BINDING SITE, 
designated SEQ ID:20169, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 



nated SEQID:243. 

[17688] Another function of GAM100 is therefore inhibition of 

Fatty-acid-coenzyme a ligase, long-chain 1 (FACL1, Ac- 
cession NP_001986.1) . Accordingly, utilities of GAM100 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FACL1. 

[17689] FLJ20303 (Accession NP.060225.2) is another GAM100 
target gene, herein designated TARGET GENE. FLJ20303 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ20303, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20303 BINDING SITE, designated SEQ ID:16995, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17690] Another function of GAM100 is therefore inhibition of 

FLJ20303 (Accession NP_060225.2) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20303. 

[17691] FLJ23834 (Accession NP_689963.1) is another GAM100 
target gene, herein designated TARGET GENE. FLJ23834 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ23834, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23834 BINDING SITE, designated SEQ ID:2419, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 
[17692] Another function of GAM100 is therefore inhibition of 

FLJ23834 (Accession NP.689963.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ23834. 

[17693] FLJ32894 (Accession NP.653268.1) is another GAM100 
target gene, herein designated TARGET GENE. FLJ32894 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ32894, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32894 BINDING SITE, designated SEQ ID:3993, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 



[17694] Another function of GAM100 is therefore inhibition of 

FLJ32894 (Accession NP_653268.1) . Accordingly, utilities 
of GAM100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32894. 

[17695] FLJ33768 (Accession NP_775881.1) is another GAM100 
target gene, herein designated TARGET GENE. FLJ33768 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ33768, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ33768 BINDING SITE, designated SEQ ID:4332, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17696] Another function of GAM100 is therefore inhibition of 

FLJ33768 (Accession NP_775881.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ33768. 

[17697] FLJ34922 (Accession NP_689483.1) is another GAM100 
target gene, herein designated TARGET GENE. FLJ34922 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ34922, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ34922 BINDING SITE, designated SEQ ID:14134, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 
[17698] Another function of GAM100 is therefore inhibition of 

FLJ34922 (Accession NP_689483.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ34922. 

[17699] FLJ39106 (Accession NP.775900.1) is another GAM100 
target gene, herein designated TARGET GENE. FLJ39106 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ39106, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ39106 BINDING SITE, designated SEQ ID:12417, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17700] Another function of GAM100 is therefore inhibition of 



FLJ39106 (Accession NP_775900.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ39106. 

[17701] FLJ90430 (Accession NP_848653.1) is another GAM100 
target gene, herein designated TARGET GENE. FLJ90430 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ90430, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ90430 BINDING SITE, designated SEQ ID: 14531, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17702] Another function of GAM100 is therefore inhibition of 

FLJ90430 (Accession NP_848653.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ90430. 

[17703] GCC185 (Accession NP_852118.1) is another GAM100 tar- 
get gene, herein designated TARGET GENE. GCC185 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 



GCC185, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GCC185 BINDING SITE, designated 
SEQ ID: 18198, to the nucleotide sequence of GAM100 
RNA, herein designated GAM RNA, also designated SEQ 
ID:243. 

[17704] Another function of GAM100 is therefore inhibition of 

GCC185 (Accession NP_852118.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
GCC185. 

[17705] GCC185 (Accession NP.055450.1) is another GAM100 tar- 
get gene, herein designated TARGET GENE. GCC185 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
GCC185, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GCC185 BINDING SITE, designated 
SEQ ID: 18198, to the nucleotide sequence of GAM100 
RNA, herein designated GAM RNA, also designated SEQ 
ID:243. 



[17706] Another function of GAM100 is therefore inhibition of 

GCC185 (Accession NP_055450.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
GCC185. 

[17707] Gephyrin (GPHN, Accession NP_065857.1) is another 
GAM100 target gene, herein designated TARGET GENE. 
GPHN BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by GPHN, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GPHN BINDING SITE, designated SEQ ID:6063, to the nu- 
cleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17708] Another function of GAM100 is therefore inhibition of 
Gephyrin (GPHN, Accession NP_065857.1) . Accordingly, 
utilities of GAM100 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with GPHN. 

[17709] interleukin 5 (colony-stimulating factor, eosinophil) (IL5, 
Accession NP_000870.1) is another GAM 100 target gene, 
herein designated TARGET GENE. IL5 BINDING SITE is a 



target binding site found in the 3 X untranslated region of 
mRNA encoded by IL5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of IL5 BINDING SITE, designated 
SEQ ID: 16606, to the nucleotide sequence of GAM100 
RNA, herein designated GAM RNA, also designated SEQ 
ID:243. 

[17710] Another function of GAM100 is therefore inhibition of In- 
terleukin 5 (colony-stimulating factor, eosinophil) (IL5, 
Accession NP_000870.1), a gene which induces terminal 
differentiation of late- developing b- cells to im- 
munoglobulin secreting cells, and therefore may be asso- 
ciated with 5q- syndrome. Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
5q- syndrome, and of other diseases and clinical condi- 
tions associated with IL5. 

[17711] The function of IL5 has been established by previous 

studies. Campbell et al. (1987) cloned eosinophil differen- 
tiation factor (EDF) from a genomic library in lambda 
phage by using a murine EDF cDNA clone as a probe. The 
human gene contains 3 introns. The predicted amino acid 
sequence of 134 amino acids was identical to that re- 



ported for human interleukin- 5 but showed no significant 
homology with other known hematopoietic growth regula- 
tors. Interleukin- 5 is a selective eosinophil- activating 
growth hormone. The amino acid sequence was about 
70% identical to that of murine EDF. Recombinant human 
EDF, expressed from the human EDF gene after transfec- 
tion into monkey COS cells, stimulated the production of 
eosinophils and eosinophil colonies from normal human 
bone marrow but had no effect on the production of neu- 
trophils or mononuclear cells (monocytes and lymphoid 
cells). Tanabe et al. (1987) cloned the IL5 gene and deter- 
mined its structure. Yokota et al. (1987) concluded that a 
single cDNA clone encodes a protein that acts as a growth 
and differentiation factor for both B cells and eosinophils 
By analysis of human YAC transgenic mice containing the 
5q31 cytokine genes, Lacy et al. (2000) determined that 
the human proteins are produced under Th2 conditions in 
vitro and in response to Nippostrongylus brasiliensis, a 
Th2- inducing stimulus, in vivo. The authors observed no 
adverse effects on murine lymphoid organs. Fewer cells 
produced the endogenous mouse cytokines in transgenic 
than in control mice, suggesting competition for stable 
expression between the mouse and human genes. The 



data also suggested that regulatory elements within the 
human transgene are capable of interacting with trans- 
acting murine factors 

[17712] 

[17713] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17714] Loots, G. C; Locksley, R. M.; Blankespoor, C. M.; Wang, Z. 
E.; Miller, W.; Rubin, E. M.; Frazer, K. A. : Identification of a 
coordinate regulator of interleukins 4, 13, and 5 by cross- 
species sequence comparisons. Science 288: 136- 140, 
2000. ; and 

t 1771 5] Lacy, D. A.; Wang, Z.- E.; Symula, D. J.; McArthur, C. J.; 
Rubin, E. M.; Frazer, K. A.; Locksley, R. M. : Faithful ex- 
pression of the human 5q31 cytokine cluster in transgenic 
mice. J. Im. 

[17716] Further studies establishing the function and utilities of 
IL5 are found in John Hopkins OMIM database record ID 
147850, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Interphotoreceptor 
matrix proteoglycan 1 (IMPG1, Accession NP_001554.2) is 
another GAM 100 target gene, herein designated TARGET 
GENE. IMPG1 BINDING SITE is a target binding site found 



in the 3 X untranslated region of mRNA encoded by IMPG1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of IMPG1 BINDING SITE, designated SEQ ID:5063, 
to the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17717] Another function of GAM100 is therefore inhibition of In- 
terphotoreceptor matrix proteoglycan 1 (IMPG1, Accession 
NP_001554.2), a gene which Interphotoreceptor matrix 
proteoglycan 1; extracellular matrix protein and therefore 
may be associated with Autosomal dominant stargardt- 
like macular dystrophies. Accordingly, utilities of GAM100 
include diagnosis, prevention and treatment of Autosomal 
dominant stargardt- like macular dystrophies, and of 
other diseases and clinical conditions associated with 
IMPG1. 

[17718] The function of IMPG1 has been established by previous 
studies. Interphotoreceptor matrix glycoconjugates, which 
are largely proteoglycans, appear to participate in retinal 
adhesion and in maintaining photoreceptor viability. 
Kuehn and Hageman (1995) isolated monkey interpho- 
toreceptor matrix proteoglycan- 1 (Impgl), which the au- 



thors designated IPM- 150, from an SDS- polyacrylamide 
gel and utilized amino acid sequence data from the iso- 
lated protein to design RT- PCR primers for amplification 
of monkey retinal mRNA. They used the resulting clone to 
screen a human cDNA library and isolated an 809- bp 
cDNA, which shares 97% homology with the monkey se- 
quence and encodes human IMPG1. The putative protein, 
a chondroitin 6- sulfate proteoglycan, contains 4 consen- 
sus sequences for hyaluronan binding and 3 for N- glyco- 
sylation, as well as several potential O- glycosylation 
sites. To assess the role of the IMPG1 gene in human reti- 
nal dystrophies, Felbor et al. (1998) determined its ge- 
nomic organization and chromosomal location. It is com- 
posed of 17 exons ranging from 21 to 533 bp, including 
an alternatively spliced exon 2. Using somatic cell hybrid 
mapping and fluorescence in situ hybridization analysis, 
they assigned the IMPG1 locus to 6ql3- ql5. This interval 
overlaps with the chromosomal localization of several hu- 
man retinopathies, including autosomal dominant Star- 
gardt- like macular dystrophy (STGD3; 600110), progres- 
sive bifocal chorioretinal atrophy (PBCRA; 600790), and 
North Carolina macular dystrophy (MCDR1; 136550). 
Thus, IMPG1 represents an attractive candidate for these 



6q- linked disorders. Gehrig et al. (1998) found no dis- 
ease- associated mutations in the IMPG1 gene in a single 
patient from an autosomal dominant STGD family or in 
patients from 6q- linked multigenerational families diag- 
nosed with PBCRA or MCDR1. 

[17719] 

[17720] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17721] Felbor, U.; Gehrig, A.; Sauer, C. G.; Marquardt, A.; Kohler, 
M.; Schmid, M.; Weber, B. H. F. : Genomic organization 
and chromosomal localization of the interphotoreceptor 
matrix proteoglycan- 1 (IMPG1) gene: a candidate for 6q- 
linked retinopathies. Cytogenet. Cell Genet. 81: 12- 17, 
1998. ; and 

[17722] Gehrig, A.; Felbor, U.; Kelsell, R. E.; Hunt, D. M.; Maume- 
nee, I. H.; Weber, B. H. F. : Assessment of the interpho- 
toreceptor matrix proteoglycan- 1 (IMPG1) gene localised 
to 6ql3- ql5 in a. 

[17723] Further studies establishing the function and utilities of 
IMPG1 are found in John Hopkins OMIM database record 
ID 602870, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Inositol 



1,4,5-triphosphate receptor, type 2 (ITPR2, Accession 
NP_002214.1) is another GAM100 target gene, herein 
designated TARGET GENE. ITPR2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by ITPR2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ITPR2 BINDING SITE, designated 
SEQ ID:4278, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[17724] Another function of GAM100 is therefore inhibition of In- 
ositol 1,4,5-triphosphate receptor, type 2 (ITPR2, Acces- 
sion NP_002214.1) . Accordingly, utilities of GAM100 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ITPR2. 

[17725] j UB (Accession NP_116265.1) is another GAM100 target 
gene, herein designated TARGET GENE. JUB BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded byJUB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of JUB BINDING 
SITE, designated SEQ ID: 17497, to the nucleotide se- 



quence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17726] Another function of GAM 100 is therefore inhibition of JUB 
(Accession NP_116265.1) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with JUB. 

[17727] KIAA0391 (Accession NP_055487.1) is another GAM100 
target gene, herein designated TARGET GENE. KIAA0391 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0391, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0391 BINDING SITE, designated SEQ ID:8518, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17728] Another function of GAM100 is therefore inhibition of 

KIAA0391 (Accession NP_055487.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0391. 

t 1772 9] KIAA0738 (Accession NP_055534.1) is another GAM100 
target gene, herein designated TARGET GENE. KIAA0738 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0738, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0738 BINDING SITE, designated SEQ ID:17995, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 
[17730] Another function of GAM100 is therefore inhibition of 

KIAA0738 (Accession NP.055534.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0738. 

[17731] KIAA1495 (Accession NP.065922.1) is another GAM100 
target gene, herein designated TARGET GENE. KIAA1495 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1495, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1495 BINDING SITE, designated SEQ ID:17775, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 



[17732] Another function of GAM100 is therefore inhibition of 

KIAA1495 (Accession NP_065922.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1495. 

[17733] KIAA2024 (Accession NP_742067.1) is another GAM 100 
target gene, herein designated TARGET GENE. KIAA2024 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA2024, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA2024 BINDING SITE, designated SEQ ID: 18881, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17734] Another function of GAM100 is therefore inhibition of 

KIAA2024 (Accession NP_742067.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA2024. 

[17735] Lamin b receptor (LBR, Accession NP_002287.1) is another 
GAM100 target gene, herein designated TARGET GENE. 
LBR BINDING SITE is a target binding site found in the 3 X 



untranslated region of mRNA encoded by LBR, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LBR BINDING SITE, designated SEQ ID: 14697, to the nu- 
cleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 
[17736] Another function of GAM100 is therefore inhibition of 

Lamin b receptor (LBR, Accession NP_002287.1) . Accord- 
ingly, utilities of GAM100 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with LBR. 

[17737] LGN (Accession NP.037428.2) is another GAM100 target 
gene, herein designated TARGET GENE. LGN BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by LGN, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LGN BINDING 
SITE, designated SEQ ID:6174, to the nucleotide sequence 
of GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17738] Another function of GAM100 is therefore inhibition of LGN 



(Accession NP_037428.2) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LGN. 

[17739] LOC113521 (Accession NP_660283.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC113521 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC113521, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC113521 BINDING SITE, designated SEQ ID:1372, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17740] Another function of GAM100 is therefore inhibition of 

LOC113521 (Accession NP_660283.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC113521. 

[17741] LOC123722 (Accession XP_058721.2) is another GAM100 
target gene, herein designated TARGET GENE. LOC123722 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC123722, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC123722 BINDING SITE, designated SEQ ID:15605, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17742] Another function of GAM100 is therefore inhibition of 

LOC123722 (Accession XP.058721.2) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC123722. 

[17743] LOC126536 (Accession XP_059054.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC126536 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC126536, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC126536 BINDING SITE, designated SEQ ID:13459, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17744] Another function of GAM100 is therefore inhibition of 

LOC126536 (Accession XP_059054.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC126536. 

[17745] LOC126669 (Accession XP_060121.4) is another GAM100 
target gene, herein designated TARGET GENE. LOC126669 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC126669, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC126669 BINDING SITE, designated SEQ ID: 18742, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17746] Another function of GAM100 is therefore inhibition of 

LOC126669 (Accession XP.060121.4) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC126669. 

[17747] LOC131368 (Accession NP_778226.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC131368 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC131368, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC131368 BINDING SITE, designated SEQ ID: 14040, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17748] Another function of GAM100 is therefore inhibition of 

LOC131368 (Accession NP.778226.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC131368. 

[17749] LOC150868 (Accession XP_087028.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC150868 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150868, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150868 BINDING SITE, designated SEQ ID:8784, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17750] Another function of GAM100 is therefore inhibition of 

LOC150868 (Accession XP_087028.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC150868. 

[17751] LOC151512 (Accession XP.098072.2) is another GAM100 
target gene, herein designated TARGET GENE. LOC151512 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC151512, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151512 BINDING SITE, designated SEQ ID:453, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17752] Another function of GAM100 is therefore inhibition of 

LOC151512 (Accession XP_098072.2) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151512. 

[17753] LOC153139 (Accession XP.098318.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC153139 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC153139, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC153139 BINDING SITE, designated SEQ ID:7609, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17754] Another function of GAM100 is therefore inhibition of 

LOC153139 (Accession XP_098318.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153139. 

[17755] LOC154184 (Accession XP.098488.2) is another GAM100 
target gene, herein designated TARGET GENE. LOC154184 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC154184, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154184 BINDING SITE, designated SEQ ID:7609, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17756] Another function of GAM100 is therefore inhibition of 

LOC154184 (Accession XP.098488.2) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154184. 



[17757] LOC158450 (Accession XP_088580.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC158450 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC158450, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158450 BINDING SITE, designated SEQ ID:1108, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17758] Another function of GAM100 is therefore inhibition of 

LOC158450 (Accession XP.088580.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158450. 

[17759] LOC158927 (Accession XP_099004.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC158927 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158927, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158927 BINDING SITE, designated SEQ ID:3321, to 



the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17760] Another function of GAM100 is therefore inhibition of 

LOC158927 (Accession XP_099004.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158927. 

[17761] LOC163404 (Accession XP.088864.3) is another GAM100 
target gene, herein designated TARGET GENE. LOC163404 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC163404, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC163404 BINDING SITE, designated SEQ ID:6012, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17762] Another function of GAM100 is therefore inhibition of 

LOC163404 (Accession XP_088864.3) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC163404. 

[17763] LOC196996 (Accession XP_113796.1) is another GAM100 



target gene, herein designated TARGET GENE. LOC196996 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC196996, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC196996 BINDING SITE, designated SEQ ID:7822, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17764] Another function of GAM100 is therefore inhibition of 

LOC196996 (Accession XP_113796.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC196996. 

[17765] LOC221981 (Accession XP.168344.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC221981 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221981, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221981 BINDING SITE, designated SEQ ID:14341, to 
the nucleotide sequence of GAM100 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:243. 
[17766] Another function of GAM100 is therefore inhibition of 

LOC221981 (Accession XP_168344.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221981. 

[17767] LOC222159 (Accession XP_168421.2) is another GAM100 
target gene, herein designated TARGET GENE. LOC222159 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC222159, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC222159 BINDING SITE, desig- 
nated SEQ ID:3184, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17768] Another function of GAM100 is therefore inhibition of 

LOC222159 (Accession XP.168421.2) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222159. 

[17769] LOC255045 (Accession XP.171243.2) is another GAM100 



target gene, herein designated TARGET GENE. LOC255045 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC255045, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255045 BINDING SITE, designated SEQ ID:15757, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17770] Another function of GAM100 is therefore inhibition of 

LOC255045 (Accession XP.171243.2) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255045. 

[17771] LOC283075 (Accession XP_208500.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC283075 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283075, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283075 BINDING SITE, designated SEQ ID:11284, to 
the nucleotide sequence of GAM100 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:243. 
[17772] Another function of GAM100 is therefore inhibition of 

LOC283075 (Accession XP_208500.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283075. 

[17773] LOC283435 (Accession XP_211035.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC283435 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283435, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283435 BINDING SITE, designated SEQ ID:3292, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17774] Another function of GAM100 is therefore inhibition of 

LOC283435 (Accession XP_211035.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283435. 

[17775] LOC283484 (Accession XP_211053.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC283484 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283484, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283484 BINDING SITE, designated SEQ ID:9750, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17776] Another function of GAM100 is therefore inhibition of 

LOC283484 (Accession XP_211053.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283484. 

[17777] LOC283665 (Accession XP_211143.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC283665 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC283665, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283665 BINDING SITE, designated SEQ ID:12992, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 



[17778] Another function of GAM100 is therefore inhibition of 

LOC283665 (Accession XP_211143.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283665. 

[17779] LOC283690 (Accession XP_211167.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC283690 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC283690, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283690 BINDING SITE, designated SEQ ID:2565, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17780] Another function of GAM100 is therefore inhibition of 

LOC283690 (Accession XP_211167.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283690. 

[17781] LOC283810 (Accession XP_208853.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC283810 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC283810, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283810 BINDING SITE, designated SEQ ID:12634, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17782] Another function of GAM100 is therefore inhibition of 

LOC283810 (Accession XP_208853.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283810. 

[17783] LOC284166 (Accession XP_209050.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC284166 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284166, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284166 BINDING SITE, designated SEQ ID: 16685, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17784] Another function of GAM100 is therefore inhibition of 



LOC284166 (Accession XP_209050.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284166. 

[17785] LOC284304 (Accession XP_2 11426.1) is another GAM 100 
target gene, herein designated TARGET GENE. LOC284304 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC284304, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284304 BINDING SITE, designated SEQ ID:5700, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17786] Another function of GAM100 is therefore inhibition of 

LOC284304 (Accession XP_211426.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284304. 

[17787] LOC284925 (Accession XP_209414.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC284925 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284925, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284925 BINDING SITE, designated SEQ ID:1198, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17788] Another function of GAM100 is therefore inhibition of 

LOC284925 (Accession XP_209414.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284925. 

[17789] LOC285190 (Accession XP_208296.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC285190 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC285190, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285190 BINDING SITE, designated SEQ ID:18198, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17790] Another function of GAM100 is therefore inhibition of 

LOC285190 (Accession XP_208296.1) . Accordingly, utili- 



ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285190. 

[17791] LOC285229 (Accession XP_211812.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC285229 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC285229, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285229 BINDING SITE, designated SEQ ID:12704, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17792] Another function of GAM100 is therefore inhibition of 

LOC285229 (Accession XP_211812.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285229. 

[17793] LOC285726 (Accession XP_211998.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC285726 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285726, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285726 BINDING SITE, designated SEQ ID:3743, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17794] Another function of GAM100 is therefore inhibition of 

LOC285726 (Accession XP_211998.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285726. 

[17795] LOC285749 (Accession XP_212010.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC285749 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC285749, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285749 BINDING SITE, designated SEQ ID:7609, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17796] Another function of GAM100 is therefore inhibition of 

LOC285749 (Accession XP_212010.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC285749. 

[17797] LOC338558 (Accession XP_290465.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC338558 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338558, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338558 BINDING SITE, designated SEQ ID:16649, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17798] Another function of GAM100 is therefore inhibition of 

LOC338558 (Accession XP_290465.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338558. 

[17799] LOC339512 (Accession XP_290935.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC339512 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339512, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC339512 BINDING SITE, designated SEQ ID:14625, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17800] Another function of GAM100 is therefore inhibition of 

LOC339512 (Accession XP_290935.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339512. 

[17801] LOC340138 (Accession XP_291153.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC340138 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340138, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340138 BINDING SITE, designated SEQ ID:15795, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17802] Another function of GAM100 is therefore inhibition of 

LOC340138 (Accession XP_291153.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC340138. 

[17803] LOC340252 (Accession XP_291212.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC340252 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340252, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340252 BINDING SITE, designated SEQ ID:14531, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17804] Another function of GAM100 is therefore inhibition of 

LOC340252 (Accession XP.291212.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340252. 

[17805] LOC340452 (Accession XP_291294.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC340452 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340452, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC340452 BINDING SITE, designated SEQ ID:6289, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17806] Another function of GAM100 is therefore inhibition of 

LOC340452 (Accession XP.291294.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340452. 

[17807] LOC348235 (Accession XP_300670.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC348235 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348235, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348235 BINDING SITE, designated SEQ ID:6032, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17808] Another function of GAM100 is therefore inhibition of 

LOC348235 (Accession XP_300670.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348235. 



[17809] LOC348290 (Accession XP_302713.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC348290 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348290, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348290 BINDING SITE, designated SEQ ID:6749, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17810] Another function of GAM100 is therefore inhibition of 

LOC348290 (Accession XP_302713.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348290. 

[17811] LOC348396 (Accession XP_300729.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC348396 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348396, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348396 BINDING SITE, designated SEQ ID: 10842, to 



the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17812] Another function of GAM 100 is therefore inhibition of 

LOC348396 (Accession XP_300729.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348396. 

[17813] LOC348655 (Accession XP_300391.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC348655 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348655, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348655 BINDING SITE, designated SEQ ID:3869, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17814] Another function of GAM100 is therefore inhibition of 

LOC348655 (Accession XP_300391.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348655. 

[17815] LOC348705 (Accession XP_300396.1) is another GAM100 



target gene, herein designated TARGET GENE. LOC348705 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348705, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348705 BINDING SITE, designated SEQ ID: 13038, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17816] Another function of GAM100 is therefore inhibition of 

LOC348705 (Accession XP_300396.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348705. 

[17817] LOC348749 (Accession XP_302880.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC348749 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348749, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348749 BINDING SITE, designated SEQ ID:10545, to 
the nucleotide sequence of GAM100 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:243. 
[17818] Another function of GAM 100 is therefore inhibition of 

LOC348749 (Accession XP_302880.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348749. 

[17819] LOC51336 (Accession NP_057730.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC51336 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC51336, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51336 BINDING SITE, designated SEQ ID:16981, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17820] Another function of GAM100 is therefore inhibition of 

LOC51336 (Accession NP.057730.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51336. 

[17821] LOC57086 (Accession NP_065084.1) is another GAM100 
target gene, herein designated TARGET GENE. LOC57086 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC57086, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC57086 BINDING SITE, designated SEQ ID:15672, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 
[17822] Another function of GAM100 is therefore inhibition of 

LOC57086 (Accession NP_065084.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC57086. 

[17823] LOC92606 (Accession XP_046097.1) is another GAM 100 
target gene, herein designated TARGET GENE. LOC92606 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC92606, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92606 BINDING SITE, designated SEQ ID:20066, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 



[17824] Another function of GAM100 is therefore inhibition of 

LOC92606 (Accession XP_046097.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92606. 

[17825] Lecithin retinol acyltransferase 

(phosphatidylcholine— retinol o-acyltransferase) (LRAT, 
Accession NP_004735.1) is another GAM100 target gene, 
herein designated TARGET GENE. LRAT BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by LRAT, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LRAT BINDING SITE, 
designated SEQ ID:7406, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17826] Another function of GAM100 is therefore inhibition of 
Lecithin retinol acyltransferase 

(phosphatidylcholine— retinol o-acyltransferase) (LRAT, 
Accession NP_004735.1) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LRAT. 



[17827] M ac | j mothers against decapentaplegic homolog 4 

(drosophila) (MADH4, Accession NP_005350.1) is another 
GAM100 target gene, herein designated TARGET GENE. 
MADH4 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by MADH4, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MADH4 BINDING SITE, designated SEQ ID:7427, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17828] Another function of GAM100 is therefore inhibition of 
Mad, mothers against decapentaplegic homolog 4 
(drosophila) (MADH4, Accession NP_005350.1), a gene 
which common mediator of signal transduction by tgf- 
beta (transforming growth factor) superfamily; smad4 is 
the common smad (co- smad). promotes binding of the 
smad2/smad4/fast- 1 complex to dna and provides an 
activation function required for smadl or smad2 to stim- 
ulate transcription, may act as a tumor suppressor, and 
therefore is associated with Pancreatic carcinoma. Accord- 
ingly, utilities of GAM100 include diagnosis, prevention 
and treatment of Pancreatic carcinoma., and of other dis- 



eases and clinical conditions associated with MADH4. 
[17829] The function of MADH4 has been established by previous 
studies. About 90% of human pancreatic carcinomas show 
allelic loss at 18q. Hahn et al. (1996) reported the identifi- 
cation of a putative tumor suppressor gene on chromo- 
some 18q21.1 that may be a candidate for pancreatic car- 
cinoma. The gene was homozygously deleted in 25 of 84 
tumors and mutations were identified as somatic muta- 
tions in 6 of 27 carcinomas that lacked deletions. The 
gene was localized by deletion analysis of xenograft DNA. 
Markers absent in these samples were used to screen the 
CEPH mega- YAC library. YACs spanning the minimal 
deletion region were subcloned as cosmids for sequencing 
and recovery of cDNAs. A 2,680- bp cDNA was found and 
shown to code for a predicted 552- amino acid protein. 
The predicted protein shares blocks of as much as 85% 
similarity to the Drosophila Mad protein and the 
Caenorhabditis elegans sma- 2,- 3 and - 4 proteins. In 
Drosophila, homozygous Mad mutants exhibit a variety of 
developmental defects. The authors showed that the hu- 
man gene contains 11 exons. Hahn et al. (1996) desig- 
nated the gene DPC4 (for homozygously deleted in pan- 
creatic carcinoma, locus 4). This region of chromosome 



18q also contains a gene (DCC; 120470) found to be 
deleted in colorectal cancers. 
[17830] Animal model experiments lend further support to the 
function of MADH4. Takaku et al. (1998) inactivated the 
mouse Dpc4 (Smad4) homolog. The homozygous mutants 
were embryonic lethal, whereas the heterozygotes showed 
no abnormality. The investigators then introduced the 
Dpc4 mutation into the knockout mice for the mouse ho- 
molog of the human APC (OMIM Ref. No. 175100) gene, 
Ape- delta716, a model for human familial adenomatous 
polyposis. Because both Ape and Dpc4 are located on 
mouse chromosome 18, they constructed compound het- 
erozygotes carrying both mutations on the same chromo- 
some by meiotic recombination. In such mice, intestinal 
polyps developed into more malignant tumors than those 
in the simple Ape- delta716 heterozygotes, showing an 
extensive stromal cell proliferation, submucosal invasion, 
cell type heterogeneity, and in vivo transplantability. 
Takaku et al. (1998) suggested that mutations in DPC4 
play a significant role in the malignant progression of col- 
orectal tumors. Sirard et al. (1998) demonstrated that ho- 
mozygous Smad4 mutant mice died before embryonic day 
7.5. Mutant embryos have reduced size, fail to gastrulate 



or express a mesodermal marker, and show abnormal vis- 
ceral endoderm development. Growth retardation of the 
Smad4- deficient embryos results from reduced cell pro- 
liferation rather than increased apoptosis. Aggregation of 
mutant Smad4 embryonic stem cells with wildtype 
tetraploid morulae rescued the gastrulation defect. The 
results of Sirard et al. (1998) indicated that Smad4 is ini- 
tially required for the differentiation of the visceral endo- 
derm and that the gastrulation defect in the epiblast is 
secondary and noncell autonomous. Rescued embryos 
showed severe anterior truncations, indicating a second 
important role for Smad4 in anterior patterning during 
embryogenesis 

[17831] it is appreciated that the abovementioned animal model 
for MADH4 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[17832] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17833] sirard, C; de la Pompa, J. L; Elia, A.; Itie, A.; Mirtsos, C; 
Cheung, A.; Hahn, S.; Wakeham, A.; Schwartz, L; Kern, S. 
E.; Rossant, J.; Mak, T. W. : The tumor suppressor gene 



Smad4/Dpc4 is required for gastrulation and later for an- 
terior development of the mouse embryo. Genes Dev. 12: 
107- 119, 1998. ; and 
t 17 834] Hahn, S. A.; Schutte, M.; Hoque, T. M. S.; Moskaluk, C. A.; 
da Costa, L. T.; Rozenblum, E.; Weinstein, C. L; Fischer, 
A.; Yeo, C.J.; Hruban, R. H.; Kern, S. E. : DPC4, a candidate 
tumor s. 

[17835] Further studies establishing the function and utilities of 
MADH4 are found in John Hopkins OMIM database record 
ID 600993, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Microtubule-associated protein 2 (MAP2, Accession 
NP.002365.2) is another CAM100 target gene, herein 
designated TARGET GENE. MAP2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by MAP2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MAP2 
BINDING SITE, designated SEQ ID:3835, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17836] Another function of GAM100 is therefore inhibition of Mi- 



crotubule-associated protein 2 (MAP2, Accession 
NP_002365.2), a gene which may act in stabilizing micro- 
tubules against depolymerization.also seems to have a 
stiffening effect on microtubules. Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAP2. 
[17837] The function of MAP2 has been established by previous 
studies. For nerve cells to develop their highly polarized 
form, appropriate structural molecules must be targeted 
to either axons or dendrites. This could be achieved by 
the synthesis of structural proteins in the cell body and 
their sorting to either axons or dendrites by specific 
transport mechanisms. For dendrites, an alternative pos- 
sibility is that proteins could be synthesized locally in the 
dendritic cytoplasm. This would allow regulation of the 
production of structural molecules in response to local 
demand during dendritic development. The existence of 
dendritic polyribosomes and the demonstration that newly 
synthesized RNA is transported into the dendrites of neu- 
rons differentiating in culture support the feasibility of 
dendritic protein synthesis. By in situ hybridization with 
specific cDNA probes, Garner et al. (1988) showed that 
mRNA for the dendrite- specific microtubule- associated 



protein MAP2 was present in dendrites in the developing 
brain. By contrast, the mRNA for tubulin (OMIM Ref. No. 
191120), a protein present in both axons and dendrites, 
was localized exclusively in neuronal cell bodies 

[17838] Animal model experiments lend further support to the 

function of MAP2. Marsden et al. (1996) produced trans- 
genic mice that overexpress embryonic Map2 (referred to 
by them as MAP2c) without inducing detectable effects on 
the morphology of neurons. The transgenic MAP2c was 
present in dendrites but not in axons but transgenic 
MAP2c messenger RNA was limited to cell bodies. The au- 
thors concluded that dendritic localization of transgenic 
MAP2c protein was not the result of previous transport of 
its mRNA but implies the existence of a protein- based 
mechanism capable of sorting MAP2 protein isoforms 

[17839] ^ is appreciated that the abovementioned animal model 
for MAP2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[17840] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17841] Garner, C. C; Tucker, R. P.; Matus, A. : Selective localiza- 



tion of messenger RNA for cytoskeletal protein MAP2 in 
dendrites. Nature 336: 674- 677, 1988. ; and 
[17842] Marsden, K. M.; Doll, T.; Ferralli, J.; Botteri, F.; Matus, A. : 
Transgenic expression of embryonic MAP2 in adult mouse 
brain: implications for neuronal polarization. J. Neurosci. 
16: 3265- . 

[17843] Further studies establishing the function and utilities of 

MAP2 are found in John Hopkins OMIM database record ID 
157130, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. Microtubule-associated protein 2 (MAP2, Accession 
NP_114035.1) is another GAM100 target gene, herein 
designated TARGET GENE. MAP2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by MAP2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MAP2 
BINDING SITE, designated SEQ ID:3835, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17844] Another function of GAM100 is therefore inhibition of Mi- 
crotubule-associated protein 2 (MAP2, Accession 



NP_114035.1), a gene which may act in stabilizing micro- 
tubules against depolymerization.also seems to have a 
stiffening effect on microtubules. Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAP2. 
[17845] The function of MAP2 has been established by previous 
studies. For nerve cells to develop their highly polarized 
form, appropriate structural molecules must be targeted 
to either axons or dendrites. This could be achieved by 
the synthesis of structural proteins in the cell body and 
their sorting to either axons or dendrites by specific 
transport mechanisms. For dendrites, an alternative pos- 
sibility is that proteins could be synthesized locally in the 
dendritic cytoplasm. This would allow regulation of the 
production of structural molecules in response to local 
demand during dendritic development. The existence of 
dendritic polyribosomes and the demonstration that newly 
synthesized RNA is transported into the dendrites of neu- 
rons differentiating in culture support the feasibility of 
dendritic protein synthesis. By in situ hybridization with 
specific cDNA probes, Garner et al. (1988) showed that 
mRNA for the dendrite- specific microtubule- associated 
protein MAP2 was present in dendrites in the developing 



brain. By contrast, the mRNA for tubulin (OMIM Ref. No. 
191120), a protein present in both axons and dendrites, 
was localized exclusively in neuronal cell bodies 

[17846] Animal model experiments lend further support to the 

function of MAP2. Marsden et al. (1996) produced trans- 
genic mice that overexpress embryonic Map2 (referred to 
by them as MAP2c) without inducing detectable effects on 
the morphology of neurons. The transgenic MAP2c was 
present in dendrites but not in axons but transgenic 
MAP2c messenger RNA was limited to cell bodies. The au- 
thors concluded that dendritic localization of transgenic 
MAP2c protein was not the result of previous transport of 
its mRNA but implies the existence of a protein- based 
mechanism capable of sorting MAP2 protein isoforms 

[17847] | t j S appreciated that the abovementioned animal model 
for MAP2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[17848] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17849] Garner, C. C; Tucker, R. P.; Matus, A. : Selective localiza- 
tion of messenger RNA for cytoskeletal protein MAP2 in 



dendrites. Nature 336: 674- 677, 1988. ; and 
[17850] Marsden, K. M.; Doll, T.; Ferralli, J.; Botteri, F.; Matus, A. : 
Transgenic expression of embryonic MAP2 in adult mouse 
brain: implications for neuronal polarization. J. Neurosci. 
16: 3265- . 

[17851] Further studies establishing the function and utilities of 

MAP2 are found in John Hopkins OMIM database record ID 
157130, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. Microtubule-associated protein 2 (MAP2, Accession 
NP_114033.1) is another GAM100 target gene, herein 
designated TARGET GENE. MAP2 BINDING SITE is a target 
binding site found in the 5 N untranslated region of multi- 
ple transcripts of mRNA encoded by MAP2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MAP2 
BINDING SITE, designated SEQ ID:3835, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17852] Another function of GAM100 is therefore inhibition of Mi- 
crotubule-associated protein 2 (MAP2, Accession 
NP_114033.1), a gene which may act in stabilizing micro- 



tubules against depolymerization.also seems to have a 
stiffening effect on microtubules. Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAP2. 
[17853] The function of MAP2 has been established by previous 
studies. For nerve cells to develop their highly polarized 
form, appropriate structural molecules must be targeted 
to either axons or dendrites. This could be achieved by 
the synthesis of structural proteins in the cell body and 
their sorting to either axons or dendrites by specific 
transport mechanisms. For dendrites, an alternative pos- 
sibility is that proteins could be synthesized locally in the 
dendritic cytoplasm. This would allow regulation of the 
production of structural molecules in response to local 
demand during dendritic development. The existence of 
dendritic polyribosomes and the demonstration that newly 
synthesized RNA is transported into the dendrites of neu- 
rons differentiating in culture support the feasibility of 
dendritic protein synthesis. By in situ hybridization with 
specific cDNA probes, Garner et al. (1988) showed that 
mRNA for the dendrite- specific microtubule- associated 
protein MAP2 was present in dendrites in the developing 
brain. By contrast, the mRNA for tubulin (OMIM Ref. No. 



191120), a protein present in both axons and dendrites, 
was localized exclusively in neuronal cell bodies 

[17854] Animal model experiments lend further support to the 

function of MAP2. Marsden et al. (1996) produced trans- 
genic mice that overexpress embryonic Map2 (referred to 
by them as MAP2c) without inducing detectable effects on 
the morphology of neurons. The transgenic MAP2c was 
present in dendrites but not in axons but transgenic 
MAP2c messenger RNA was limited to cell bodies. The au- 
thors concluded that dendritic localization of transgenic 
MAP2c protein was not the result of previous transport of 
its mRNA but implies the existence of a protein- based 
mechanism capable of sorting MAP2 protein isoforms 

[17855] it is appreciated that the abovementioned animal model 
for MAP2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[17856] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17857] Garner, C. C; Tucker, R. P.; Matus, A. : Selective localiza- 
tion of messenger RNA for cytoskeletal protein MAP2 in 
dendrites. Nature 336: 674- 677, 1988. ; and 



[17858] Marsden, K. M.; Doll, T.; Ferralli, J.; Botteri, F.; Matus, A. : 
Transgenic expression of embryonic MAP2 in adult mouse 
brain: implications for neuronal polarization. J. Neurosci. 
16: 3265- . 

[17859] Further studies establishing the function and utilities of 

MAP2 are found in John Hopkins OMIM database record ID 
157130, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. Microtubule-associated protein 2 (MAP2, Accession 
NP_114034.1) is another GAM100 target gene, herein 
designated TARGET GENE. MAP2 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by MAP2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MAP2 
BINDING SITE, designated SEQ ID:3835, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17860] Another function of GAM100 is therefore inhibition of Mi- 
crotubule-associated protein 2 (MAP2, Accession 
NP_114034.1), a gene which may act in stabilizing micro- 
tubules against depolymerization.also seems to have a 



stiffening effect on microtubules. Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAP2. 
[17861] The function of MAP2 has been established by previous 
studies. For nerve cells to develop their highly polarized 
form, appropriate structural molecules must be targeted 
to either axons or dendrites. This could be achieved by 
the synthesis of structural proteins in the cell body and 
their sorting to either axons or dendrites by specific 
transport mechanisms. For dendrites, an alternative pos- 
sibility is that proteins could be synthesized locally in the 
dendritic cytoplasm. This would allow regulation of the 
production of structural molecules in response to local 
demand during dendritic development. The existence of 
dendritic polyribosomes and the demonstration that newly 
synthesized RNA is transported into the dendrites of neu- 
rons differentiating in culture support the feasibility of 
dendritic protein synthesis. By in situ hybridization with 
specific cDNA probes, Garner et al. (1988) showed that 
mRNA for the dendrite- specific microtubule- associated 
protein MAP2 was present in dendrites in the developing 
brain. By contrast, the mRNA for tubulin (OMIM Ref. No. 
191120), a protein present in both axons and dendrites, 



was localized exclusively in neuronal cell bodies 

[17862] Animal model experiments lend further support to the 

function of MAP2. Marsden et al. (1996) produced trans- 
genic mice that overexpress embryonic Map2 (referred to 
by them as MAP2c) without inducing detectable effects on 
the morphology of neurons. The transgenic MAP2c was 
present in dendrites but not in axons but transgenic 
MAP2c messenger RNA was limited to cell bodies. The au- 
thors concluded that dendritic localization of transgenic 
MAP2c protein was not the result of previous transport of 
its mRNA but implies the existence of a protein- based 
mechanism capable of sorting MAP2 protein isoforms 

[17863] it is appreciated that the abovementioned animal model 
for MAP2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[17864] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17865] Garner, C. C; Tucker, R. P.; Matus, A. : Selective localiza- 
tion of messenger RNA for cytoskeletal protein MAP2 in 
dendrites. Nature 336: 674- 677, 1988. ; and 

[17866] Marsden, K. M.; Doll, T.; Ferralli, J.; Botteri, F.; Matus, A. : 



Transgenic expression of embryonic MAP2 in adult mouse 
brain: implications for neuronal polarization. J. Neurosci. 
16: 3265- . 

[17867] Further studies establishing the function and utilities of 

MAP2 are found in John Hopkins OMIM database record ID 
157130, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. Methylcrotonoyl-coenzyme a carboxylase 1 (alpha) 
(MCCC1, Accession NP.064551.2) is another GAM100 tar- 
get gene, herein designated TARGET GENE. MCCC1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by MCCC1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MCCC1 
BINDING SITE, designated SEQ ID:16428, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17868] Another function of GAM100 is therefore inhibition of 
Methylcrotonoyl-coenzyme a carboxylase 1 (alpha) 
(MCCC1, Accession NP_064551.2) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



MCCC1. 

[17869] MDS024 (Accession NP_068592.1) is another GAM100 
target gene, herein designated TARGET GENE. MDS024 
BINDING SITE1 and MDS024 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by MDS024, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MDS024 BINDING SITE1 and 
MDS024 BINDING SITE2, designated SEQ ID:10207 and 
SEQ ID:7227 respectively, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17870] Another function of GAM100 is therefore inhibition of 

MDS024 (Accession NP_068592.1) . Accordingly, utilities 
of GAM 100 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MDS024. 

t 17 ^ 71 ] MGC34079 (Accession NP.689688.1) is another GAM100 
target gene, herein designated TARGET GENE. MGC34079 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC34079, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC34079 BINDING SITE, designated SEQ ID:13369, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 
[17872] Another function of GAM100 is therefore inhibition of 

MGC34079 (Accession NP_689688.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC34079. 

[17873] MGC48998 (Accession NP_848645.1) is another GAM100 
target gene, herein designated TARGET GENE. MGC48998 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC48998, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC48998 BINDING SITE, designated SEQ ID:14625, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17874] Another function of GAM100 is therefore inhibition of 

MGC48998 (Accession NP_848645.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
MGC48998. 

[17875] Neuronal pentraxin i (NPTX1, Accession NP.002513.1) is 
another GAM 100 target gene, herein designated TARGET 
GENE. NPTX1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by NPTX1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of NPTX1 BINDING SITE, designated SEQ ID:9030, 
to the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17876] Another function of GAM100 is therefore inhibition of 

Neuronal pentraxin i (NPTX1, Accession NP_002513.1), a 
gene which may be involved in synaptic uptake of extra- 
cellular material and is very strongly similar to rat NP1. 
Accordingly, utilities of GAM100 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NPTX1. 

[17877] The function of NPTX1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM48.2.Nucleoporin 214kda (NUP214, Accession 



NP_005076.2) is another GAM100 target gene, herein 
designated TARGET GENE. NUP214 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by NUP214, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NUP214 BINDING SITE, designated SEQ ID:18578, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17878] Another function of GAM100 is therefore inhibition of Nu- 
cleoporin 214kda (NUP214, Accession NP.005076.2), a 
gene which mediates nucleocytoplasmic transport. Ac- 
cordingly, utilities of GAM100 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with NUP214. 

[17879] The function of NUP214 has been established by previous 
studies. The CAN gene on human 9q34 forms a fusion 
gene with the DEK (OMIM Ref. No. 125264) gene at 6p23 
in a subset of acute myeloid leukemia (acute nonlympho- 
cytic leukemia) carrying a t(6;9)(p23;q34) translocation. 
Von Lindern et al. (1990) estimated that the CAN gene lies 
360 kb distal to ABL (OMIM Ref. No. 189980). The break- 



points in the translocations were clustered in an 8- kb in- 
tron of a gene encoding a 7.5- kb transcript. The gene 
was called Cain (symbol, CAN), presumably for 'cancer in- 
tron on nine.' The gene measured more than 65 kb and 
was transcribed 5- prime centromeric- to- 3- prime 
telomeric on the chromosome . It is the 3- prime portion 
of the CAN gene that participates in the fusion gene in the 
leukemogenic translocation t(6;9). 
[17880] Animal model experiments lend further support to the 
function of NUP214. Van Deursen et al. (1996) created 
Can- /- knockout mice by targeted disruption and embry- 
onic stem (ES) cell technology. No Can- /- knockout mice 
were identified in heterozygous crosses, demonstrating 
that Can is essential for embryonic development. Lethality 
occurs between 4.0- 4.5 days postcoitum, after the de- 
pletion of maternal Can sources. Homozygous Can- /- ES 
cells are not viable. In 3.5- day- old mutant embryos, cul- 
tured in vitro, progressive depletion of Can leads to cell 
cycle arrest in G2 phase, and eventually to blastocele col- 
lapse, impaired NLS- mediated protein uptake, and nu- 
clear accumulation of polyadenylated RNA. The defective 
Can- depleted embryos did not display any gross mor- 
phologic abnormalities of the nuclear envelope or nuclear 



pore complex (NPC). The results suggested to the authors 
that Can is critical to cell cycle progression and required 
for both nuclear protein import and mRNA export. 

[17881] it is appreciated that the abovementioned animal model 
for NUP214 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[17882] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17883] van Deursen, J.; Boer, J.; Kasper, L; Grosveld, G. : G(2) ar- 
rest and impaired nucleocytoplasmic transport in mouse 
embryos lacking the proto- oncogene CAN/Nup214. 
EMBOJ. 15: 5574- 5583, 1996. ; and 

[17884] V on Lindern, M.; Poustka, A.; Lehrach, H.; Grosveld, G. : 
The (6;9) chromosome translocation, associated with a 
specific subtype of acute nonlymphocytic leukemia, leads 
to aberrant tra. 

[17885] Further studies establishing the function and utilities of 
NUP214 are found in John Hopkins OMIM database record 
ID 114350, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Nucleoporin 
214kda (NUP214, Accession NP_705906.1) is another 



GAM100 target gene, herein designated TARGET GENE. 
NUP214 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by NUP214, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of NUP214 BINDING SITE, desig- 
nated SEQ ID: 18578, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17886] Another function of GAM100 is therefore inhibition of Nu- 
cleoporin 214kda (NUP214, Accession NP.705906.1), a 
gene which mediates nucleocytoplasmic transport. Ac- 
cordingly, utilities of GAM100 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with NUP214. 

[17887] The function of NUP214 has been established by previous 
studies. The CAN gene on human 9q34 forms a fusion 
gene with the DEK (OMIM Ref. No. 125264) gene at 6p23 
in a subset of acute myeloid leukemia (acute nonlympho- 
cytic leukemia) carrying a t(6;9)(p23;q34) translocation. 
Von Lindern et al. (1990) estimated that the CAN gene lies 
360 kb distal to ABL (OMIM Ref. No. 189980). The break- 



points in the translocations were clustered in an 8- kb in- 
tron of a gene encoding a 7.5- kb transcript. The gene 
was called Cain (symbol, CAN), presumably for 'cancer in- 
tron on nine.' The gene measured more than 65 kb and 
was transcribed 5- prime centromeric- to- 3- prime 
telomeric on the chromosome . It is the 3- prime portion 
of the CAN gene that participates in the fusion gene in the 
leukemogenic translocation t(6;9). 
[17888] Animal model experiments lend further support to the 
function of NUP214. Van Deursen et al. (1996) created 
Can- /- knockout mice by targeted disruption and embry- 
onic stem (ES) cell technology. No Can- /- knockout mice 
were identified in heterozygous crosses, demonstrating 
that Can is essential for embryonic development. Lethality 
occurs between 4.0- 4.5 days postcoitum, after the de- 
pletion of maternal Can sources. Homozygous Can- /- ES 
cells are not viable. In 3.5- day- old mutant embryos, cul- 
tured in vitro, progressive depletion of Can leads to cell 
cycle arrest in G2 phase, and eventually to blastocele col- 
lapse, impaired NLS- mediated protein uptake, and nu- 
clear accumulation of polyadenylated RNA. The defective 
Can- depleted embryos did not display any gross mor- 
phologic abnormalities of the nuclear envelope or nuclear 



pore complex (NPC). The results suggested to the authors 
that Can is critical to cell cycle progression and required 
for both nuclear protein import and mRNA export. 

[17889] it is appreciated that the abovementioned animal model 
for NUP214 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[17890] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17891] van Deursen, J.; Boer, J.; Kasper, L; Grosveld, G. : G(2) ar- 
rest and impaired nucleocytoplasmic transport in mouse 
embryos lacking the proto- oncogene CAN/Nup214. 
EMBOJ. 15: 5574- 5583, 1996. ; and 

[17892] V on Lindern, M.; Poustka, A.; Lehrach, H.; Grosveld, G. : 
The (6;9) chromosome translocation, associated with a 
specific subtype of acute nonlymphocytic leukemia, leads 
to aberrant tra. 

[17893] Further studies establishing the function and utilities of 
NUP214 are found in John Hopkins OMIM database record 
ID 114350, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Nuclear trans- 
port factor 2-like export factor 2 (NXT2, Accession 



NP_061168.2) is another GAM100 target gene, herein 
designated TARGET GENE. NXT2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by NXT2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NXT2 BINDING SITE, designated 
SEQ ID: 14988, to the nucleotide sequence of GAM100 
RNA, herein designated GAM RNA, also designated SEQ 
ID:243. 

[17894] Another function of GAM100 is therefore inhibition of Nu- 
clear transport factor 2-like export factor 2 (NXT2, Acces- 
sion NP_061168.2) . Accordingly, utilities of GAM100 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with NXT2. 

[17895] o-linked n-acetylglucosamine (glcnac) transferase 

(udp-n-acetylglucosamine:polypeptide-n-acetylglucosami 
nyl transferase) (OGT, Accession NP_003 596.1) is another 
GAM100 target gene, herein designated TARGET GENE. 
OGT BINDING SITE is a target binding site found in the 5^ 
untranslated region of mRNA encoded by OGT, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
OGT BINDING SITE, designated SEQ ID:19937, to the nu- 
cleotide sequence of GAM 100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17896] Another function of GAM 100 is therefore inhibition of O- 
linked n-acetylglucosamine (glcnac) transferase 
(udp-n-acetylglucosamine:polypeptide-n-acetylglucosami 
nyl transferase) (OGT, Accession NP_003 596.1), a gene 
which has a role in the glycosylation of nuclear and cyto- 
plasmic proteins. Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OGT. 

[17897] The function of OGT has been established by previous 
studies. O- linked N- acetylglucosamine (O- GlcNAc) 
transferase (OGT) catalyzes the addition of a single N- 
acetylglucosamine in O- glycosidic linkage to serine or 
threonine residues. Since both phosphorylation and gly- 
cosylation compete for similar serine or threonine 
residues, the 2 processes may compete for sites, or they 
may alter the substrate specificity of nearby sites by steric 
or electrostatic effects (Lubas et al., 1997). Haltiwanger et 
al. (1992) purified rat liver OGT and determined that it has 
a molecular mass of 340 kD. They proposed that OGT ex- 



ists as a heterotrimeric complex with 2 subunits of 110 
kD and 1 of 78 kD. However, using rabbit OGT, Lubas et 
al. (1997) analyzed the proteolytic fingerprint of both 
polypeptides and found that the 2 are related. They sug- 
gested that the 78 kD band is a proteolytic product of the 
110 kD polypeptide or the product of an alternative trans- 
lation start site. Kreppel et al. (1997) cloned rat cDNAs 
encoding the 110- kD subunit. Immunofluorescence of 
human cells expressing rat OGT indicated that OGT is 
present in both the nucleus and cytosol. 

[17898] 

[17899] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17900] Kreppel, L. K.; Blomberg, M. A.; Hart, G. W. : Dynamic gly- 
cosylation of nuclear and cytosolic proteins: cloning and 
characterization of a unique O- GlcNAc transferase with 
multiple tetratricopeptide repeats. J. Biol. Chem. 272: 
9308- 9315, 1997. ; and 

t 17 90 1 ] Lubas, W. A.; Frank, D. W.; Krause, M.; Hanover, J. A. : O- 
linked GlcNAc transferase is a conserved nucleocytoplas- 
mic protein containing tetratricopeptide repeats. J. Biol. 
Chem. 272: 9. 



[17902] Further studies establishing the function and utilities of 
OGT are found in John Hopkins OMIM database record ID 
300255, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. P2RY 12 (Accession 
NP_073625.1) is another GAM100 target gene, herein 
designated TARGET GENE. P2RY12 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by P2RY12, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
P2RY12 BINDING SITE, designated SEQ ID:11851, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17903] Another function of GAM100 is therefore inhibition of 
P2RY12 (Accession NP_073625.1), a gene which couples 
to udp- glucose and other udp- sugar and therefore is 
associated with Platelet adp receptor defect. Accordingly, 
utilities of GAM100 include diagnosis, prevention and 
treatment of Platelet adp receptor defect, and of other 
diseases and clinical conditions associated with P2RY12. 

[17904] The function of P2RY12 has been established by previous 
studies. Nurden et al. (1995) studied a family with what 



may be a similar abnormality in that ADP induced a small 
and rapidly reversible platelet aggregation even at high 
doses. This was associated with a markedly reduced bind- 
ing of ADP to platelets and a failure of ADP to lower the 
content of cAMP of platelets preincubated with 
prostaglandin El. Electron microscopy showed that the 
ADP- induced aggregates of platelets in the proband were 
composed of loosely bound shape- changed platelets with 
few contact points. Thus, this receptor defect has had a 
direct influence on the capacity of platelets to bind to 
each other in response to ADP. The proband was a 61- 
year- old Caucasian man with a history of episodes of ex- 
cessive bleeding. The first severe episode occurred at the 
age of 17 when, after a minor accident, he developed a 
subretinal hemorrhage that led to the loss of an eye. A 
second major episode occurred during surgery performed 
when he was 28 years old. The third episode occurred 
during middle age when pulmonary bleeding led to 
hemoptysis. Other affected members of the family in- 
cluded a sister, an uncle who died as a result of severe 
epistaxis, and his father, who died from bleeding after a 
motor accident. The parents were cousins. There was no 
information on the mother, who died during the proband's 



early childhood. Studies in the sister appeared to indicate 
that she was similarly involved, whereas the only offspring 
of the proband appeared normal. Despite the consanguin- 
ity, the inheritance of the defect may be autosomal domi- 
nant. ADP mediates platelet aggregation through its ac- 
tion on 2 G protein- coupled receptor subtypes. The P2Y1 
receptor (P2RY1; 601167) couples to Gq and mobilizes in- 
tracellular calcium ions to mediate platelet shape change 
and aggregation. The second ADP receptor required for 
aggregation, variously called P2YADP, P2YAC, P2YCYC, or 
P2TAC, is coupled to the inhibition of adenylyl cyclase 
through Gi. This receptor is the target of efficacious an- 
tithrombotic agents, such as ticlopidine and clopidogrel. 
To identify this Gi- linked platelet ADP receptor, Hol- 
lopeter et al. (2001) engineered Xenopus oocytes to allow 
the detection of Gi- linked responses through a sensitive 
electrophysiologic assay. The human gene cloned, which 
the authors termed P2Y12, encodes a protein of 342 
amino acids that contains 4 extracellular cysteine 
residues. Northern blot analysis detected abundant P2Y12 
expression in human platelets, with lower expression in 
brain. The predominant transcript of 2.4 kb was absent 
from all other tissues examined, including peripheral 



blood leukocytes. A fainter species of approximately 4.5 
kb was also detected in platelet and brain, whereas a 
prominent band of approximately 1.0 kb was observed 
only in platelet RNA. Within the brain, the 2.4- kb species 
was observed in numerous subregions, including the 
amygdala, caudate nucleus, corpus callosum, hippocam- 
pus, substantia nigra, and thalamus. In situ hybridization 
suggested a glial expression pattern. 

[17905] 

[17906] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17907] Nurden, P.; Savi, P.; Heilmann, E.; Bihour, C; Herbert, J. - 
M.; Maffrand, J.- P.; Nurden, A. : An inherited bleeding 
disorder linked to a defective interaction between ADP and 
its receptor on platelets: its influence on glycoprotein llb- 
llla complex function. J. Clin. Invest. 95: 1612- 1622, 
1995. ; and 

t 17 908] Hollopeter, C; Jantzen, H.- M.; Vincent, D.; Li, C; Eng- 
land, L; Ramakrishnan, V.; Yang, R.- B.; Nurden, P.; Nur- 
den, A.; Julius, D.; Conley, P. B. : Identification of the 
platelet ADP re. 

[17909] Further studies establishing the function and utilities of 



P2RY12 are found in John Hopkins OMIM database record 
ID 600515, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.P2RY12 
(Accession NP_795345.1) is another GAM100 target gene, 
herein designated TARGET GENE. P2RY12 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by P2RY12, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of P2RY12 BINDING SITE, designated SEQ ID:11851, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17910] Another function of GAM100 is therefore inhibition of 
P2RY12 (Accession NP_795345.1), a gene which couples 
to udp- glucose and other udp- sugar and therefore is 
associated with Platelet adp receptor defect. Accordingly, 
utilities of GAM100 include diagnosis, prevention and 
treatment of Platelet adp receptor defect, and of other 
diseases and clinical conditions associated with P2RY12. 

[17911] The function of P2RY12 has been established by previous 
studies. Nurden et al. (1995) studied a family with what 
may be a similar abnormality in that ADP induced a small 



and rapidly reversible platelet aggregation even at high 
doses. This was associated with a markedly reduced bind- 
ing of ADP to platelets and a failure of ADP to lower the 
content of cAMP of platelets preincubated with 
prostaglandin El. Electron microscopy showed that the 
ADP- induced aggregates of platelets in the proband were 
composed of loosely bound shape- changed platelets with 
few contact points. Thus, this receptor defect has had a 
direct influence on the capacity of platelets to bind to 
each other in response to ADP. The proband was a 61- 
year- old Caucasian man with a history of episodes of ex- 
cessive bleeding. The first severe episode occurred at the 
age of 17 when, after a minor accident, he developed a 
subretinal hemorrhage that led to the loss of an eye. A 
second major episode occurred during surgery performed 
when he was 28 years old. The third episode occurred 
during middle age when pulmonary bleeding led to 
hemoptysis. Other affected members of the family in- 
cluded a sister, an uncle who died as a result of severe 
epistaxis, and his father, who died from bleeding after a 
motor accident. The parents were cousins. There was no 
information on the mother, who died during the proband's 
early childhood. Studies in the sister appeared to indicate 



that she was similarly involved, whereas the only offspring 
of the proband appeared normal. Despite the consanguin- 
ity, the inheritance of the defect may be autosomal domi- 
nant. ADP mediates platelet aggregation through its ac- 
tion on 2 G protein- coupled receptor subtypes. The P2Y1 
receptor (P2RY1; 601167) couples to Gq and mobilizes in- 
tracellular calcium ions to mediate platelet shape change 
and aggregation. The second ADP receptor required for 
aggregation, variously called P2YADP, P2YAC, P2YCYC, or 
P2TAC, is coupled to the inhibition of adenylyl cyclase 
through Gi. This receptor is the target of efficacious an- 
tithrombotic agents, such as ticlopidine and clopidogrel. 
To identify this Gi- linked platelet ADP receptor, Hol- 
lopeter et al. (2001) engineered Xenopus oocytes to allow 
the detection of Gi- linked responses through a sensitive 
electrophysiologic assay. The human gene cloned, which 
the authors termed P2Y12, encodes a protein of 342 
amino acids that contains 4 extracellular cysteine 
residues. Northern blot analysis detected abundant P2Y12 
expression in human platelets, with lower expression in 
brain. The predominant transcript of 2.4 kb was absent 
from all other tissues examined, including peripheral 
blood leukocytes. A fainter species of approximately 4.5 



kb was also detected in platelet and brain, whereas a 
prominent band of approximately 1.0 kb was observed 
only in platelet RNA. Within the brain, the 2.4- kb species 
was observed in numerous subregions, including the 
amygdala, caudate nucleus, corpus callosum, hippocam- 
pus, substantia nigra, and thalamus. In situ hybridization 
suggested a glial expression pattern. 

[17912] 

[17913] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17914] Nurden, P.; Savi, P.; Heilmann, E.; Bihour, C; Herbert, J. - 
M.; Maffrand, J.- P.; Nurden, A. : An inherited bleeding 
disorder linked to a defective interaction between ADP and 
its receptor on platelets: its influence on glycoprotein llb- 
llla complex function. J. Clin. Invest. 95: 1612- 1622, 
1995. ; and 

[17915] Hollopeter, C; Jantzen, H.- M.; Vincent, D.; Li, C; Eng- 
land, L; Ramakrishnan, V.; Yang, R.- B.; Nurden, P.; Nur- 
den, A.; Julius, D.; Conley, P. B. : Identification of the 
platelet ADP re. 

[17916] Further studies establishing the function and utilities of 
P2RY12 are found in John Hopkins OMIM database record 



ID 600515, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Paired basic 
amino acid cleaving system 4 (PACE4, Accession 
NP_612192.1) is another GAM100 target gene, herein 
designated TARGET GENE. PACE4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PACE4, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
PACE4 BINDING SITE, designated SEQ ID:6407, to the nu- 
cleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 
[17917] Another function of GAM100 is therefore inhibition of 

Paired basic amino acid cleaving system 4 (PACE4, Acces- 
sion NP_612192.1), a gene which processes hormone pre- 
cursors by cleaving paired basic amino acids. Accordingly, 
utilities of GAM100 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PACE4. 

[17918] The function of PACE4 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to GAM 3 1.1. Paired basic amino acid cleaving system 4 
(PACE4, Accession NP_002561.1) is another GAM100 tar- 
get gene, herein designated TARGET GENE. PACE4 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
PACE4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PACE4 BINDING SITE, designated 
SEQ ID:6407, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 
[17919] Another function of GAM100 is therefore inhibition of 

Paired basic amino acid cleaving system 4 (PACE4, Acces- 
sion NP_002561.1), a gene which processes hormone pre- 
cursors by cleaving paired basic amino acids. Accordingly, 
utilities of GAM100 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PACE4. 

[17920] The function of PACE4 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM31.1.Poly(a)-specific ribonuclease (deadenylation 
nuclease) (PARN, Accession NP_002573.1) is another 



GAM100 target gene, herein designated TARGET GENE. 
PARN BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by PARN, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PARN BINDING SITE, designated SEQ ID: 12302, to the nu- 
cleotide sequence of GAM 100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 
[17921] Another function of GAM 100 is therefore inhibition of 
Poly(a)-specific ribonuclease (deadenylation nuclease) 
(PARN, Accession NP_002573.1), a gene which degrades 
mRNA poly(A) tails during oocyte maturation. Accordingly, 
utilities of GAM100 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PARN. 

[17922] The function of PARN has been established by previous 
studies. Exonucleolytic degradation of the poly(A) tail is 
often the first step in the decay of eukaryotic mRNAs. Ko- 
rner and Wahle (1997) purified the enzyme for deadenyla- 
tion, PARN, which they named DAN, from calf thymus. Ko- 
rner et al. (1998) partially sequenced the bovine PARN 
protein. By searching an EST database with the bovine 



PARN peptide sequences, they identified a human PARN 
EST encoding a deduced 639- amino acid protein. The 
calculated molecular mass of human PARN is 73.5 kD, 
which was the mass of recombinant PARN expressed in E. 
coli. The human PARN protein shows sequence similarity 
to the RNase D family of 3- prime exonucleases, which in- 
cludes E. coli polymerase I. PARN is a 3- prime exonucle- 
ase that prefers poly(A) as the substrate. In an in vitro as- 
say, PARN activity was partially inhibited by PAB1 (OMIM 
Ref. No. 604679), resulting in phased shortening of the 
poly(A) tail of the polyadenylated RNA substrate. The 
PARN protein is located in both the nucleus and the cyto- 
plasm. It is not stably associated with polysomes or ribo- 
somal subunits. Northern blot analysis detected a 3.1- kb 
PARN transcript in HeLa cell extracts. The authors noted 
that the PARN gene is widely expressed. Korner et al. 
(1998) noted that the PARN gene maps to chromosome 
16. 

[17923] 

[17924] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17925] Korner, C. C; Wahle, E. : Poly(A) tail shortening by a 



mammalian poly(A)- specific 3- prime- exoribonuclease. 
J. Biol. Chem. 272: 10448- 10456, 1997. ; and 
[17926] Korner, C. C; Wormington, M.; Muckenthaler, M.; Schnei- 
der, S.; Dehlin, E.; Wahle, E. : The deadenylating nuclease 
(DAN) is involved in poly(A) tail removal during the meiotic 
maturation. 

[17927] Further studies establishing the function and utilities of 
PARN are found in John Hopkins OMIM database record ID 
604212, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. PHF11 (Accession 
NP_057203.1) is another GAM100 target gene, herein 
designated TARGET GENE. PHF11 BINDING SITE is a target 
binding site found in the 5 N untranslated region of mRNA 
encoded by PHF11, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PHF11 BINDING SITE, designated 
SEQ ID:608, to the nucleotide sequence of GAM 100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[17928] Another function of GAM100 is therefore inhibition of 

PHF11 (Accession NP_057203.1) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PHF11. 



[17929] Protein kinase, dn a- activated, catalytic polypeptide 

(PRKDC, Accession NP_008835.5) is another GAM100 tar- 
get gene, herein designated TARGET GENE. PRKDC BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PRKDC, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PRKDC 
BINDING SITE, designated SEQ ID:9408, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17930] Another function of GAM100 is therefore inhibition of 
Protein kinase, dna-activated, catalytic polypeptide 
(PRKDC, Accession NP_008835.5), a gene which is a novel 
member of the protein (PKC) gene family. Accordingly, 
utilities of GAM100 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PRKDC. 

[17931] The function of PRKDC has been established by previous 
studies. DNA- dependent protein kinase is a nuclear pro- 
tein serine/threonine kinase present in a wide variety of 
eukaryotic species. One of its conspicuous features is that 
it must be bound to DNA to express its catalytic proper- 



ties. It can be fractionated into 2 components: one is a 
large polypeptide corresponding to the catalytic subunit. 
On its own, the catalytic subunit of DNA- PK is inactive 
and relies on the other DNA- PK component to direct it to 
the DNA and trigger its kinase activity. The second com- 
ponent is the autoimmune antigen Ku (OMIM Ref. No. 
152690), which is encoded by a gene, G22P1, located on 
chromosome 22q. One physiologic function for DNA- PK 
may be to modulate transcription, since it has been shown 
to phosphorylate several transcription factors in vitro 
(Anderson and Lees- Miller, 1992). Also, purified human 
DNA- PK has been reported to inhibit RNA polymerase I 
transcription in a purified mouse in vitro system (Kuhn et 
al., 1995) and in a partially purified Xenopus laevis cell 
extract (Labhart, 1995), although DNA- PK did not simi- 
larly inhibit transcription by RNA polymerases II or III 
(Labhart, 1995). Hartley et al. (1995) noted that DNA- PK 
activation requires DNA double- stranded breaks for other 
discontinuities in the DNA double helix, owing to the fact 
that Ku binds specifically to these structures. This sug- 
gests that DNA- PK may function in vivo by recognizing 
DNA ends at sites of DNA damage or that occur as recom- 
bination intermediates. Indeed, cells defective in DNA- PK 



components are hypersensitive to killing by ionizing radi- 
ation owing to an inability to repair double- stranded 
breaks effectively. Cells defective in either Ku or DNA- PK 
catalytic subunit are also unable to perform V(D)J recom- 
bination, the site- specific recombination process that 
takes place in developing B and T lymphocytes to generate 
the variable regions of immunoglobulin and T cell recep- 
tor genes. In the absence of DNA- PK function, V(D)J re- 
combination intermediates are unable to be processed 
and ligated. In mammalian cells, abrogation of telomeric 
repeat- binding factor TRF2 (OMIM Ref. No. 602027) or 
DNA- PK activity causes end- to- end chromosomal fu- 
sion, thus establishing a central role for these proteins in 
telomere function. Bailey et al. (2001) demonstrated that 
TRF2- mediated end- capping occurs after telomere repli- 
cation. The postreplicative requirement for TRF2 and 
DNA- PK catalytic subunit is confined to only half of the 
telomeres, namely, those that were produced by leading- 
strand DNA synthesis. Bailey et al. (2001) concluded that 
their results demonstrate a crucial difference in 
postreplicative processing of telomeres that is linked to 
their mode of replication. Ma et al. (2002) reported that 
the Artemis protein (OMIM Ref. No. 605988) forms a com- 



plex with PRKDS in the absence of DNA. The purified 
Artemis protein alone possesses single- strand- specific 
5- prime- to- 3- prime exonuclease activity. Upon com- 
plex formation, PRKDS phosphorylates Artemis, and 
Artemis acquires endonucleolytic activity on 5- prime and 
3- prime overhangs, as well as hairpins. The Artemis- 
PRKDS complex can open hairpins generated by the RAG 
(see OMIM Ref. No. 179615) complex. Thus, PRKDC regu- 
lates Artemis by both phosphorylation and complex for- 
mation to permit enzymatic activities that are critical for 
the hairpin- opening step of V(D)J recombination and for 
the 5- prime and 3- prime overhang processing in non- 
homologous DNA end joining. 

[17932] 

[17933] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 17 934] Bailey, S. M.; Cornforth, M. N.; Kurimasa, A.; Chen, D. J.; 
Goodwin, E. H. : Strand- specific postreplicative process- 
ing of mammalian telomeres. Science 293: 2462- 2465, 
2001. ; and 

[17935] Ma, Y.; Pannicke, U.; Schwarz, K.; Lieber, M. R. : Hairpin 
opening and overhang processing by an Artemis/DNA- 



dependent protein kinase complex in nonhomologous end 
joining and V(D)J rec. 

[17936] Further studies establishing the function and utilities of 
PRKDC are found in John Hopkins OMIM database record 
ID 600899, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Prostaglandin-endoperoxide synthase 2 
(prostaglandin g/h synthase and cyclooxygenase) (PTGS2, 
Accession NP_000954.1) is another GAM100 target gene, 
herein designated TARGET GENE. PTGS2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by PTGS2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PTGS2 BINDING SITE, 
designated SEQ ID: 10794, to the nucleotide sequence of 
GAM100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17937] Another function of GAM100 is therefore inhibition of 

Prostaglandin-endoperoxide synthase 2 (prostaglandin g/ 
h synthase and cyclooxygenase) (PTGS2, Accession 
NP_000954.1), a gene which may have a role as a major 
mediator of inflammation and/or a role for prostanoid 



signaling in activity- dependent plasticity, and therefore 
may be associated with Inflammatory diseases such as 
rheumatoid arthritis. Accordingly, utilities of GAM100 in- 
clude diagnosis, prevention and treatment of Inflamma- 
tory diseases such as rheumatoid arthritis., and of other 
diseases and clinical conditions associated with PTGS2. 
[17938] The function of PTGS2 has been established by previous 

studies. Inflammation causes the induction of COX2, lead- 
ing to the release of prostanoids, which sensitize periph- 
eral nociceptor terminals and produce localized pain hy- 
persensitivity. Peripheral inflammation also generates pain 
hypersensitivity in neighboring uninjured tissue, because 
of the increased neuronal excitability in the spinal cord, 
and a syndrome comprising diffuse muscle and joint pain, 
fever, lethargy, and anorexia. Samad et al. (2001) showed 
that COX2 may be involved in central nervous system 
(CNS) responses, by finding a widespread induction of 
COX2 expression in spinal cord neurons and in other re- 
gions of the CNS, elevating prostaglandin E2 (PGE2) levels 
in the cerebrospinal fluid. The major inducer of central 
COX2 upregulation is IL1- beta in the CNS, and as basal 
phospholipase A2 (see OMIM Ref. No. 600522) activity in 
the CNS does not change with peripheral inflammation, 



C0X2 levels must regulate central prostanoid production. 
In the rat, intraspinal administration of an interleukin- 
converting enzyme or COX2 inhibitor decreased inflam- 
mation- induced central PGE2 levels and mechanical hy- 
peralgesia. Thus, Samad et al. (2001) concluded that pre- 
venting central prostanoid production by inhibiting the 
IL1- beta- mediated induction of COX2 in neurons or by 
inhibiting central COX2 activity reduces centrally gener- 
ated inflammatory pain hypersensitivity. 
[17939] Animal model experiments lend further support to the 
function of PTGS2. Morham et al. (1995) noted that cy- 
clooxygenase- 2 (COX2) is induced at high levels in mi- 
gratory and other responding cells by proinflammatory 
stimuli. COX2 is generally considered to be a mediator of 
inflammation. Its isoform, COX1, is constitutively ex- 
pressed in most tissues and is thought to mediate 'house- 
keeping' functions. These 2 enzymes are therapeutic tar- 
gets of the widely used nonsteroidal antiinflammatory 
drugs (OMIM Ref. No. NSAIDs). To investigate further the 
different physiologic roles of these isoforms, Morham et 
al. (1995) used homologous recombination to disrupt the 
mouse gene encoding COX2 (Ptgs2). Mice lacking COX2 
were found to have normal inflammatory responses to 



treatments with tetradecanoyl phorbol acetate or arachi- 
donic acid. However, they developed severe nephropathy 
and were susceptible to peritonitis. 

[17940] it is appreciated that the abovementioned animal model 
for PTGS2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[17941] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17942] Morham, S. C; Langenbach, R.; Loftin, C. D.; Tiano, H. F.; 
Vouloumanos, N.; Jennette, J. C; Mahler, J. F.; Kluckman, 
K. D.; Ledford, A.; Lee, C. A.; Smithies, 0. : Prostaglandin 
synthase 2 gene disruption causes severe renal pathology 
in the mouse. Cell 83: 473- 482, 1995. ; and 

t 17 943] Samad, T. A.; Moore, K. A.; Sapirstein, A.; Billet, S.; All- 
chorne, A.; Poole, S.; Bonventre, J. V.; Woolf, C.J. : Inter- 
leukin- 1- beta- mediated induction of Cox- 2 in the CNS 
contributes. 

[17944] Further studies establishing the function and utilities of 
PTGS2 are found in John Hopkins OMIM database record 
ID 600262, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Rab2 7a, 



member ras oncogene family (RAB27A, Accession 
NP_004571.2) is another GAM100 target gene, herein 
designated TARGET GENE. RAB27A BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by RAB27A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RAB27A BINDING 
SITE, designated SEQ ID: 10792, to the nucleotide se- 
quence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17945] Another function of GAM100 is therefore inhibition of 

Rab27a, member ras oncogene family (RAB27A, Accession 
NP_004571.2) . Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB27A. 

[17946] Ran binding protein 2-like 1 (RANBP2L1, Accession 

NP_005045.1) is another GAM100 target gene, herein 
designated TARGET GENE. RANBP2L1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by RANBP2L1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of RANBP2L1 BINDING SITE, designated SEQ ID:3869, to 
the nucleotide sequence of GAM100 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:243. 

[17947] Another function of GAM100 is therefore inhibition of Ran 
binding protein 2-like 1 (RANBP2L1, Accession 
NP_005045.1) . Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RANBP2L1. 

[17948] Retinoblastoma binding protein 1 (RBBP1, Accession 
NP.075377.1) is another GAM100 target gene, herein 
designated TARGET GENE. RBBP1 BINDING SITE is a target 
binding site found in the 3 N untranslated region of multi- 
ple transcripts of mRNA encoded by RBBP1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RBBP1 
BINDING SITE, designated SEQ ID:15909, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17949] Another function of GAM100 is therefore inhibition of 
Retinoblastoma binding protein 1 (RBBP1, Accession 
NP.075377.1) . Accordingly, utilities of GAM100 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RBBP1. 

[17950] Retinoblastoma binding protein 1 (RBBP1, Accession 
NP_075376.1) is another GAM100 target gene, herein 
designated TARGET GENE. RBBP1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by RBBP1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RBBP1 
BINDING SITE, designated SEQ ID:15909, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17951] Another function of GAM100 is therefore inhibition of 
Retinoblastoma binding protein 1 (RBBP1, Accession 
NP_075376.1) . Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RBBP1. 

[17952] Retinoblastoma binding protein 1 (RBBP1, Accession 
NP.002883.2) is another GAM100 target gene, herein 
designated TARGET GENE. RBBP1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by RBBP1, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RBBP1 
BINDING SITE, designated SEQ ID:15909, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17953] Another function of GAM100 is therefore inhibition of 
Retinoblastoma binding protein 1 (RBBP1, Accession 
NP_002883.2) . Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RBBP1. 

[17954] Selectin e (endothelial adhesion molecule 1) (SELE, Acces- 
sion NP.000441.1) is another GAM100 target gene, herein 
designated TARGET GENE. SELE BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SELE, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SELE BINDING SITE, designated 
SEQ ID: 5666, to the nucleotide sequence of GAM 100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[17955] Another function of GAM 100 is therefore inhibition of Se- 
lectin e (endothelial adhesion molecule 1) (SELE, Accession 



NP_000441.1), a gene which expressed on cytokine in- 
duced endothelial cells and mediates their binding to 
leukocytes. Accordingly, utilities of GAM100 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with SELE. 
[17956] The function of SELE has been established by previous 

studies. Zheng et al. (2001) examined whether a polymor- 
phism in the SELE gene, due to a G- to- T mutation (98G- 
T) in the untranslated region of exon 2, was related to 
premature coronary artery disease (CAD). Both lipid and 
nonlipid risk factors, including the serl28- to- arg sub- 
stitution studied by Wenzel et al. (1994), were also as- 
sessed. The frequency of the 98G- T mutation was found 
to be significantly increased among male patients under 
45 years of age and female patients under 55 years of 
age. After controlling for other CAD risk factors by multi- 
ple logistic analysis, the 98G- T mutation was still a sig- 
nificant predictor of premature CAD. The glaucomas are a 
group of optic neuropathies comprising the leading cause 
of irreversible blindness worldwide. Elevated intraocular 
pressure due to a reduction in normal aqueous outflow is 
a major causal risk factor. Wang et al. (2001) found that 
ELAM1, the earliest marker for the atherosclerotic plaque 



in the vasculature, was consistently present on trabecular 
meshwork cells in the outflow pathways of eyes with glau- 
comas of diverse etiology. They determined expression of 
ELAM1 to be controlled by activation of an interleukin- 1 
(see OMIM Ref. No. 147760) autocrine feedback loop 
through transcription factor NK- kappa- B (see OMIM Ref. 
No. 164011), and activity of this signaling pathway was 
shown to protect trabecular meshwork cells against ox- 
idative stress. Wang et al. (2001) concluded that their 
findings characterized a protective stress response spe- 
cific to the eye's aqueous outflow pathways and provided 
the first known diagnostic indicator of glaucomatous tra- 
becular meshwork cells. They further indicated that com- 
mon mechanisms contribute to the pathophysiology of the 
glaucomas and vascular diseases. 

[17957] 

[17958] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[17959] wang, N.; Chintala, S. K.; Fini, M. E.; Schuman, J. S. : Acti- 
vation of a tissue- specific stress response in the aqueous 
outflow pathway of the eye defines the glaucoma disease 
phenotype. Nature Med. 7: 304- 309, 2001. ; and 



[17960] Zheng, F.; Chevalier, J. A.; Zhang, L Q.; Virgil, D.; Ye, S. 
Q.; Kwiterovich, P. O. : An Hphl polymorphism in the E- 
selectin gene is associated with premature coronary artery 
diseas. 

[17961] Further studies establishing the function and utilities of 
SELE are found in John Hopkins OMIM database record ID 
131210, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. SERPINA11 
(Accession NP_783866.1) is another GAM100 target gene, 
herein designated TARGET GENE. SERPINA11 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by SERPINA11, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SERPINA11 
BINDING SITE, designated SEQ ID:8073, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17962] Another function of GAM100 is therefore inhibition of 

SERPINA11 (Accession NP_783866.1) . Accordingly, utili- 
ties of GAM100 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
SERPINA11. 



[17963] Serine (or cysteine) proteinase inhibitor, clade b 
(ovalbumin), member 7 (SERPINB7, Accession 
NP_003775.1) is another GAM100 target gene, herein 
designated TARGET GENE. SERPINB7 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by SERPINB7, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SERPINB7 BIND- 
ING SITE, designated SEQ ID:18333, to the nucleotide se- 
quence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17964] Another function of GAM100 is therefore inhibition of 
Serine (or cysteine) proteinase inhibitor, clade b 
(ovalbumin), member 7 (SERPINB7, Accession 
NP_003775.1) . Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SERPINB7. 

[17965] sh3-domain grb2-like endophilin bl (SH3GLB1, Accession 
NP_057093.1) is another GAM100 target gene, herein 
designated TARGET GENE. SH3GLB1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by SH3GLB1, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SH3GLB1 BIND- 
ING SITE, designated SEQ ID:19111, to the nucleotide se- 
quence of GAM100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17966] Another function of GAM100 is therefore inhibition of 

Sh3-domain grb2-like endophilin bl (SH3GLB1, Accession 
NP_057093.1) . Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SH3GLB1. 

[17967] Seven in absentia homolog 1 (drosophila) (SIAH1, Acces- 
sion NP.003022.1) is another GAM100 target gene, herein 
designated TARGET GENE. SIAH1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SIAH1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SIAH1 BINDING SITE, designated 
SEQ ID:6318, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[17968] Another function of GAM100 is therefore inhibition of 

Seven in absentia homolog 1 (drosophila) (SIAH1, Acces- 



sion NP_003022.1), a gene which mediates a beta- 
catenin degradation pathway linking p53 activation to cell 
cycle control. Accordingly, utilities of GAM100 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SIAH1. 
[17969] The function of SIAH1 has been established by previous 
studies. Hu et al. (1997) found that SIAH1 and SIAH2 are 
expressed in many normal and neoplastic tissues, and 
only subtle differences in their expression were noted. 
However, 1 of 3 murine homologs, Siahlb, was strongly 
induced in fibroblasts undergoing apoptotic cell death. 
While a previous study suggested that sina is a nuclear 
protein, epitope- labeled sina and SIAH1 proteins were 
found in the cytoplasm of Drosophila and mammalian 
cells. Their substantial evolutionary conservation, role in 
specifying cell fate, and activation in apoptotic cells sug- 
gested that the SIAH proteins have important roles in ver- 
tebrate development. Furthermore, given the role of sina 
in Drosophila photoreceptor development, SIAH2 was 
considered a candidate for the Usher syndrome type 3 
(OMIM Ref. No. 276902) gene, which maps to 3q21- q25. 
Liu et al. (2001) found that SIAH1 interacts with the C ter- 
minus of the adenomatous polyposis coli protein (APC; 



175100) and promotes degradation of beta- catenin in 
mammalian cells. The ability of SIAH1 to downregulate 
beta- catenin signaling was also demonstrated by hy- 
podorsalization of Xenopus embryos. Unexpectedly, 
degradation of beta- catenin by SIAH1 was independent of 
glycogen synthase kinase 3- beta (OMIM Ref. No. 
605004)- mediated phosphorylation and did not require 
the F- box protein BTRC (OMIM Ref. No. 603482). These 
results indicated that APC and SIAH1 mediate a beta- 
catenin degradation pathway linking p53 activation to cell 
cycle control. 

[17970] 

[17971] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[ 17 9 72 ] Hu, C; Chung, Y.- L; Glover, T.; Valentine, V.; Look, AT.; 
Fearon, E. R. : Characterization of human homologs of the 
Drosophila seven in absentia (sina) gene. Genomics 46: 
103- 111, 1997. ; and 

[ 17 973] Liu, J.; Stevens, J.; Rote, C. A.; Yost, H.J.; Hu, Y.; Neufeld, 
K. L.; White, R. L.; Matsunami, N. : Siah- 1 mediates a 
novel beta- catenin degradation pathway linking p53 to 
the adenomatou. 



[17974] Further studies establishing the function and utilities of 

SIAH1 are found in John Hopkins OMIM database record ID 
602212, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Solute carrier family 
26, member 4 (SLC26A4, Accession NP_000432.1) is an- 
other GAM 100 target gene, herein designated TARGET 
GENE. SLC26A4 BINDING SITE is a target binding site 
found in the 3 x untranslated region of mRNA encoded by 
SLC26A4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC26A4 BINDING SITE, designated 
SEQ ID:851, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[17975] Another function of GAM 100 is therefore inhibition of So- 
lute carrier family 26, member 4 (SLC26A4, Accession 
NP_000432.1) . Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SLC26A4. 

[17976] ST18 (Accession NP_05 5497.1) is another GAM 100 target 
gene, herein designated TARGET GENE. ST18 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by ST18, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ST18 BINDING 
SITE, designated SEQ ID:12777, to the nucleotide se- 
quence of GAM100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[17977] Another function of GAM100 is therefore inhibition of 
ST18 (Accession NP_055497.1) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ST18. 

[17978] stomatin (STOM, Accession NP_004090.3) is another 
GAM 100 target gene, herein designated TARGET GENE. 
STOM BINDING SITE is a target binding site found in the 
3^ untranslated region of mRNA encoded by STOM, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
STOM BINDING SITE, designated SEQ ID:4767, to the nu- 
cleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17979] Another function of GAM100 is therefore inhibition of 
Stomatin (STOM, Accession NP_004090.3) . Accordingly, 
utilities of GAM100 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with STOM. 

[17980] Syntaxin 3a (STX3A, Accession NP.004 168.1) is another 
GAM100 target gene, herein designated TARGET GENE. 
STX3A BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by STX3A, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of STX3A BINDING SITE, designated SEQ ID:8245, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[17981] Another function of GAM100 is therefore inhibition of 
Syntaxin 3a (STX3A, Accession NP_004 168.1) . Accord- 
ingly, utilities of GAM100 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with STX3A. 

[17982] surfeit 6 (SURF6, Accession NP_006744.2) is another 
GAM100 target gene, herein designated TARGET GENE. 
SURF6 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by SURF6, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of SURF6 BINDING SITE, designated SEQ ID: 11475, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 
[17983] Another function of GAM100 is therefore inhibition of 
Surfeit 6 (SURF6, Accession NP.006744.2) . Accordingly, 
utilities of GAM100 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SURF6. 

[17984] SV2B (Accession NP_055663.1) is another GAM100 target 
gene, herein designated TARGET GENE. SV2B BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by SV2B, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SV2B BINDING 
SITE, designated SEQ ID:2730, to the nucleotide sequence 
of GAM 100 RNA, herein designated GAM RNA, also desig- 
nated SEQID:243. 

[17985] Another function of GAM100 is therefore inhibition of 
SV2B (Accession NP_055663.1) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SV2B. 



[17986] T-complex 10 (mouse) (TCP10, Accession NP_004601.1) 
is another GAM100 target gene, herein designated TAR- 
GET GENE. TCP10 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
TCP10, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TCP10 BINDING SITE, designated 
SEQ ID: 15502, to the nucleotide sequence of GAM100 
RNA, herein designated GAM RNA, also designated SEQ 
ID:243. 

[17987] Another function of GAM 100 is therefore inhibition of T- 
complex 10 (mouse) (TCP10, Accession NP_004601.1) . 
Accordingly, utilities of GAM100 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with TCP10. 

[17988] Transforming growth factor, alpha (TGFA, Accession 
NP_003227.1) is another GAM100 target gene, herein 
designated TARGET GENE. TGFA BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by TGFA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of TCFA BINDING SITE, designated 
SEQ ID:4927, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[17989] Another function of GAM100 is therefore inhibition of 
Transforming growth factor, alpha (TGFA, Accession 
NP_003227.1), a gene which is able to bind to the egf re- 
ceptor and to act synergistically with tgf beta to promote 
anchorage- independent cell proliferation in soft agar. 
Accordingly, utilities of GAM100 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with TGFA. 

[17990] The function of TGFA and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM94.1. Tumor necrosis factor (ligand) superfamily, 
member 15 (TNFSF15, Accession NP_005109.2) is another 
GAM100 target gene, herein designated TARGET GENE. 
TNFSF15 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byTNFSF15, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TNFSF15 BINDING SITE, designated SEQ 



ID:1209, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[17991] Another function of GAM100 is therefore inhibition of Tu- 
mor necrosis factor (ligand) superfamily, member 15 
(TNFSF15, Accession NP_005109.2), a gene which acts as 
an autocrine factor to induce apoptosis in endothelial 
cells. Accordingly, utilities of GAM100 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with TNFSF15. 

[17992] The function of TNFSF15 has been established by previous 
studies. Zhai et al. (1999) found that expression of a re- 
combinant soluble form of VEGI inhibited the growth of 
colon carcinomas in mice, and the tumors expressing the 
soluble VEGI had markedly reduced vascularization. Con- 
ditioned media from cells expressing soluble VEGI dra- 
matically inhibited proliferation of bovine aortic endothe- 
lial cells. Zhai et al. (1999) concluded that VEGI is an an- 
giogenesis inhibitor that functions in part by directly in- 
hibiting endothelial cell proliferation. Yue et al. (1999) re- 
ported that TL1 causes endothelial cell apoptosis via acti- 
vation of the stress protein kinases SAPK/JNK (see OMIM 
Ref. No. 601158) and p38 MAPK (see OMIM Ref. No. 
600289) and the caspases, primarily caspase- 3 (OMIM 



Ref. No. 600636). By functional analysis, Migone et al. 
(2002) showed that TL1A, but not TL1, induces nuclear 
factor kappa- B (NFKB; OMIM Ref. No. 164011) activation 
in cells expressing DR3. Exposure of T lymphocytes, but 
not other cells, to TL1A enhanced IL2 receptor- alpha 
(IL2RA; 147730) and IL2 receptor- beta (IL2RB; 146710) 
expression on these cells, increased proliferation in re- 
sponse to IL2 (OMIM Ref. No. 147680), and induced se- 
cretion of IFNG and granulocyte- macrophage colony- 
stimulating factor (GMCSF, or CSF2; 138960), but not 
other cytokines, especially in the presence of anti- CD28 
(OMIM Ref. No. 186760) costimulation. Exposure of an 
erythroleukemic cell line (TF- 1), but not activated T cells, 
to TL1A induced caspase activation and cell death, partic- 
ularly when protein synthesis was inhibited. Migone et al. 
(2002) showed that treatment of mice with recombinant 
TL1A strongly enhanced graft- versus- host reactivity, 
consistent with DR3 being mainly expressed on activated 
T cells. 

[17993] 

[17994] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[17995] Yue, T.- L; NiJ.; Romanic, A. M.; Gu, J.- L; Keller, P.; 

Wang, C; Kumar, S.; Yu, C; Hart, T. K.; Wang, X.; Xia, Z.; 
DeWolf, W. E., Jr.; Feuerstein, C. Z. : TL1, a novel tumor 
necrosis factor- like cytokine, induces apoptosis in en- 
dothelial cells: involvement of activation of stress protein 
kinases (stress- activated protein kinase and p38 mito- 
gen- activated protein kinase) and caspase- 3- like pro- 
tease. J. Biol. Chem. 274: 1479- 1486, 1999. ; and 

[17996] zhai.Y.; Ni, J.; Jiang, C- W.; Lu,J.;Xing, L; Lincoln, C; 

Carter, K. C; Janat, F.; Kozak, D.; Xu, S.; Rojas, L; Aggar- 
wal, B. B.; Ruben, S.; Li, L- Y.; Gentz, R.; Yu, G.- L. : VEGI. 

[17997] Further studies establishing the function and utilities of 

TNFSF15 are found in John Hopkins OMIM database record 
ID 604052, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Tripartite mo- 
tif-containing 38 (TRIM38, Accession NP_006346.1) is an- 
other GAM 100 target gene, herein designated TARGET 
GENE. TRIM38 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
TRIM38, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TRIM38 BINDING SITE, designated 



SEQ ID: 13589, to the nucleotide sequence of GAM100 
RNA, herein designated GAM RNA, also designated SEQ 
ID:243. 

[17998] Another function of GAM 100 is therefore inhibition of Tri- 
partite motif-containing 38 (TRIM38, Accession 
NP_006346.1) . Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM38. 

[17999] ubx domain containing 2 (UBXD2, Accession 

NP_055422.1) is another GAM100 target gene, herein 
designated TARGET GENE. UBXD2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by UBXD2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of UBXD2 BINDING SITE, designated 
SEQ ID:5517, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[18000] Another function of GAM100 is therefore inhibition of Ubx 
domain containing 2 (UBXD2, Accession NP_055422.1) . 
Accordingly, utilities of GAM100 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with UBXD2. 



[18001] ubiquitously transcribed tetratricopeptide repeat gene, y 
chromosome (UTY, Accession NP_009056.2) is another 
GAM100 target gene, herein designated TARGET GENE. 
UTY BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by UTY, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
UTY BINDING SITE, designated SEQ ID:2880, to the nu- 
cleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[18002] Another function of GAM100 is therefore inhibition of 

Ubiquitously transcribed tetratricopeptide repeat gene, y 
chromosome (UTY, Accession NP_009056.2), a gene which 
is an ubiquitous tetratricopeptide repeat protein with un- 
known function. Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with UTY. 

[18003] The function of UTY has been established by previous 
studies. Greenfield et al. (1996) described a mouse Y- 
linked gene, Uty, which is widely expressed and encodes a 
tetratricopeptide repeat (TPR) protein. TPR motifs are 
found in a variety of functionally distinct proteins and are 



believed to mediate protein- protein interaction. The 5.5- 
kb Uty transcript encodes a 1,186 amino acid protein with 
8 TPR motifs in its N terminus. Greenfield et al. (1998) re- 
ported that the human UTY gene maps to band 5C. This 
band is known to contain one or more genes functioning 
in spermatogenesis and a Y- specific growth gene. See 
300128 for a description of the X- linked homolog of 
UTY. Foresta et al. (2000) reported a complete sequence 
map of the AZFa region (see OMIM Ref. No. 415000), the 
genomic structure of AZFa genes, and their deletion anal- 
ysis in 173 infertile men with well- defined spermatogenic 
alterations. Deletions were found in 9 patients: DBY (OMIM 
Ref. No. 400010) alone was deleted in 6, DFFRY (USP9Y; 
400005) only in 1, and 1 each with USP9Y- DBY or DBY- 
UTY missing. No patients solely lacked UTY. Patients lack- 
ing DBY exhibited either Sertoli cell- only syndrome or se- 
vere hypospermatogenesis. The authors suggested that 
DBY and USP9Y play key roles in the spermatogenic pro- 
cess. 

[18004] 

[18005] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[18006] Greenfield, A.; Scott, D.; Pennisi, D.; Ehrmann, I.; Ellis, P.; 
Cooper, L; Simpson, E.; Koopman, P. : An H- YDb epitope 
is encoded by a novel mouse Y chromosome gene. Nature 
Genet. 14: 474- 478, 1996. ; and 

[18007] Foresta, C.; Ferlin, A.; Moro, E. : Deletion and expression 
analysis of AZFa genes on the human Y chromosome re- 
vealed a major role for DBY in male infertility. Hum. Molec. 
Genet. 9: 1161- 11. 

[18008] Further studies establishing the function and utilities of 
UTY are found in John Hopkins OMIM database record ID 
400009, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Vacuolar protein 
sorting 26 (yeast) (VPS26, Accession NP_004887.2) is an- 
other GAM 100 target gene, herein designated TARGET 
GENE. VPS26 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by VPS26, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of VPS26 BINDING SITE, designated SEQ 
ID:11671, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[18009] Another function of GAM100 is therefore inhibition of 



Vacuolar protein sorting 26 (yeast) (VPS26, Accession 
NP_004887.2), a gene which is a sorting protein- ensures 
the proper delivery of organelle- specific proteins. Ac- 
cordingly, utilities of GAM100 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with VPS26. 
[18010] The function of VPS26 has been established by previous 
studies. Haft et al. (2000) used yeast 2- hybrid assays, 
mutation analysis, and expression in mammalian cells to 
define the binding interactions among VPS26 and other 
human orthologs of yeast vacuolar protein sorting pro- 
teins, VPS29 (OMIM Ref. No. 606932), SNX1 (OMIM Ref. 
No. 601272), and VPS 3 5 (OMIM Ref. No. 606931). Their 
results are consistent with a model in which VPS26 is 
bound to VPS35 in a multimeric complex. Haft et al. 
(2000) identified a discrete domain within VPS35 that in- 
teracts with VPS26. Gel filtration chromatography of COS- 
7 cells showed that both recombinant and endogenous 
VPS proteins coelute as a 220- to 240- kD complex, and 
in the absence of VPS35, neither VPS26 nor VPS29 is 
found in the complex. By database searching with the S. 
cerevisiae and mouse Vps26p/HB58/PEP8 sequences as 
probe, Haft et al. (2000) identified a human VPS26 EST. 



The deduced 327- amino acid protein was predicted to be 
a soluble protein. Northern blot analysis of multiple hu- 
man tissues revealed ubiquitous expression of a single 
transcript of about 3 kb. Highest expression was found in 
heart, skeletal muscle, kidney, liver, and placenta, with 
lower expression in brain, spleen, small intestine, and 
lung, and lowest expression in colon, thymus, and leuko- 
cytes. 

[18011] 

[18012] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18013] Haft, C. R.; de la Luz Sierra, M.; Bafford, R.; Lesniak, M. A.; 
Barr, V. A.; Taylor, S. I. : Human orthologs of yeast vacuo- 
lar protein sorting proteins Vps26, 29, and 35: assembly 
into multimeric complexes. Molec. Biol. Cell 11: 4105- 
4116, 2000. ; and 

[18014] Mao, M.; Fu, C; Wu, J.- S.; Zhang, Q.- H.; Zhou, J.; Kan, 
L- X.; Huang, Q.- H.; He, K.- L; Cu, B.- W.; Han, Z.- C; 
Shen, Y.; Gu, J.; Yu, Y.- P.; Xu, S.- H.; Wang, Y.- X.; Chen, 
S.-J.; Chen. 

[18015] Further studies establishing the function and utilities of 
VPS26 are found in John Hopkins OMIM database record 



ID 605506, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.WDFY3 
(Accession NP_055806.2) is another GAM100 target gene, 
herein designated TARGET GENE. WDFY3 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by WDFY3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
WDFY3 BINDING SITE, designated SEQ ID: 17077, to the 
nucleotide sequence of GAM100 RNA, herein designated 
GAM RNA, also designated SEQ ID:243. 

[18016] Another function of GAM100 is therefore inhibition of 

WDFY3 (Accession NP_055806.2) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WDFY3. 

[18017] zinc finger protein 91 homolog (mouse) (ZFP91, Accession 
NP_444251.1) is another GAM100 target gene, herein 
designated TARGET GENE. ZFP91 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ZFP91, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of ZFP91 
BINDING SITE, designated SEQ ID:2399, to the nucleotide 
sequence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[18018] Another function of GAM100 is therefore inhibition of Zinc 
finger protein 91 homolog (mouse) (ZFP91, Accession 
NP.444251.1) . Accordingly, utilities of GAM100 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZFP91. 

[18019] ziD (Accession NP_006617.1) is another GAM100 target 
gene, herein designated TARGET GENE. ZID BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by ZID, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZID BINDING 
SITE, designated SEQ ID: 19367, to the nucleotide se- 
quence of GAM 100 RNA, herein designated GAM RNA, 
also designated SEQ ID:243. 

[18020] Another function of GAM100 is therefore inhibition of ZID 
(Accession NP_006617.1) . Accordingly, utilities of 
GAM100 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ZID. 



[18021] Zinc finger protein 75a (ZNF75A, Accession NP_694573.1) 
is another GAM100 target gene, herein designated TAR- 
GET GENE. ZNF75A BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
ZNF75A, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF75A BINDING SITE, designated 
SEQ ID:6345, to the nucleotide sequence of GAM100 RNA, 
herein designated GAM RNA, also designated SEQ ID:243. 

[18022] Another function of GAM100 is therefore inhibition of Zinc 
finger protein 75a (ZNF75A, Accession NP.694573.1) . 
Accordingly, utilities of GAM100 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF75A. 

[18023] 

[18024] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 101 
(GAM 101), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18025] GAM101 is a novel bioinformatically detected regulatory, 



non protein coding, micro RNA (miRNA) gene. The method 
by which GAM101 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18026] GAM101 gene, herein designated GAM GENE, and 

GAM101 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[18027] GAM101 gene encodes a GAM101 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM101 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM101 precursor RNA is designated SEQ ID:43, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[18028] GAM101 precursor RNA folds onto itself, forming GAM101 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[18029] GAM101 precursor RN A folds onto itself, forming GAM101 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18030] Nucleotide sequence of GAM101 precursor RNA, desig- 
nated SEQ-ID: 43, and a schematic representation of a 
predicted secondary folding of GAM101 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18031] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM101 folded precursor RNA into GAM101 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM101 RNA is desig- 



nated SEQ ID:302, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18032] GAM101 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM101 target 
RNA, herein designated GAM TARGET RNA. GAM101 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[18033] GAM101 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM101 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 101 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 101 RNA may have a different number of target 



binding sites in untranslated regions of aGAMlOl target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[18034] The complementary binding of GAM101 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 101 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM101 target RNA into GAM101 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18035] it is appreciated that GAM101 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM101 target genes. The mRNA of each one of this plu- 
rality of GAM101 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM101 RNA, 
herein designated GAM RNA, and which when bound by 
GAM101 RNA causes inhibition of translation of respective 
one or more GAM 101 target proteins. 

[18036] ^ is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM101 gene, herein designated GAM GENE, on one or 
more GAM 101 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[18037] it j S appreciated that specific functions and accordingly 
utilities of GAM101 correlate with, and may be deduced 
from, the identity of the target genes which GAM101 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18038] 
[18039] 



[18040] Karyopherin alpha 6 (importin alpha 7) (KPNA6, Accession 
NM_012316.3) is a GAM101 target gene, herein desig- 
nated TARGET GENE. KPNA6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by KPNA6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KPNA6 BINDING SITE, designated 
SEQ ID: 17036, to the nucleotide sequence of GAM101 
RNA, herein designated GAM RNA, also designated SEQ 
ID:302. 

[18041] a function of GAM101 is therefore inhibition of Karyo- 
pherin alpha 6 (importin alpha 7) (KPNA6, Accession 
NM_012316.3) . Accordingly, utilities of GAM101 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KPNA6. 

[18042] reg-IV (Accession NM_032044.1) is another GAM101 tar- 
get gene, herein designated TARGET GENE. REG-IV BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by REG-IV, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of REG-IV 



BINDING SITE, designated SEQ ID:12913, to the nucleotide 
sequence of GAM101 RNA, herein designated GAM RNA, 
also designated SEQ ID:302. 

[18043] Another function of GAM101 is therefore inhibition of 

REG-IV (Accession NM_032044.1) . Accordingly, utilities of 
GAM101 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with REG-IV. 

[18044] Serine/threonine kinase 38 (STK38, Accession 

NM_007271.1) is another GAM101 target gene, herein 
designated TARGET GENE. STK38 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by STK38, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of STK38 BINDING SITE, designated 
SEQ ID: 14993, to the nucleotide sequence of GAM101 
RNA, herein designated GAM RNA, also designated SEQ 
ID:302. 

[18045] Another function of GAM101 is therefore inhibition of 
Serine/threonine kinase 38 (STK38, Accession 
NM_007271.1) . Accordingly, utilities of GAM101 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with STK38. 



[18046] ubiquitin specific protease 29 (USP29, Accession 

NM_020903.1) is another GAM101 target gene, herein 
designated TARGET GENE. USP29 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by USP29, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of USP29 BINDING SITE, designated 
SEQ ID:1408, to the nucleotide sequence of GAM101 RNA, 
herein designated GAM RNA, also designated SEQ ID:302. 

[18047] Another function of GAM101 is therefore inhibition of 
Ubiquitin specific protease 29 (USP29, Accession 
NM_020903.1) . Accordingly, utilities of GAM101 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with USP29. 

[18048] 

[18049] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 102 
(GAM 102), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18050] GAM102 is a novel bioinformatically detected regulatory, 



non protein coding, micro RNA (miRNA) gene. The method 
by which GAM102 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18051] GAM102 gene, herein designated GAM GENE, and 

GAM102 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[18052] GAM102 gene encodes a GAM102 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM102 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM102 precursor RNA is designated SEQ ID:15, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[18053] GAM102 precursor RNA folds onto itself, forming GAM102 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[18054] GAM102 precursor RN A folds onto itself, forming GAM102 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18055] Nucleotide sequence of GAM102 precursor RNA, desig- 
nated SEQ-ID: 15, and a schematic representation of a 
predicted secondary folding of GAM 102 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18056] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM102 folded precursor RNA into GAM102 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM102 RNA is desig- 



nated SEQ ID:349, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18057] GAM 102 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM102 target 
RNA, herein designated GAM TARGET RNA. GAM 102 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[18058] GAM 102 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM102 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 102 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM102 RNA may have a different number of target 



binding sites in untranslated regions of aGAM102 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[18059] The complementary binding of GAM102 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 102 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM102 target RNA into GAM102 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18060] it is appreciated that GAM102 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM102 target genes. The mRNA of each one of this plu- 
rality of GAM 102 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 102 RNA, 
herein designated GAM RNA, and which when bound by 
GAM102 RNA causes inhibition of translation of respective 
one or more GAM 102 target proteins. 

[18061] ^ is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM102 gene, herein designated GAM GENE, on one or 
more GAM 102 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[18062] it j S appreciated that specific functions and accordingly 
utilities of GAM102 correlate with, and may be deduced 
from, the identity of the target genes which GAM 102 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18063] 
[18064] 



[18065] LOC137829 (Accession XM.059923.2) is a GAM102 target 
gene, herein designated TARGET GENE. LOC137829 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by LOC137829, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC137829 BINDING SITE, designated SEQ ID:5436, to the 
nucleotide sequence of GAM102 RNA, herein designated 
GAM RNA, also designated SEQ ID:349. 

[18066] A function of GAM102 is therefore inhibition of 

LOC137829 (Accession XM.059923.2) . Accordingly, utili- 
ties of GAM102 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC137829. 

[18067] zinc finger protein 323 (ZNF323, Accession 

NM_030899.2) is another GAM102 target gene, herein 
designated TARGET GENE. ZNF323 BINDING SITE is a tar- 
get binding site found in the 5^ untranslated region of 
mRNA encoded by ZNF323, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF323 BINDING 



SITE, designated SEQ ID:8592, to the nucleotide sequence 
of GAM 102 RNA, herein designated GAM RNA, also desig- 
nated SEQID:349. 
[18068] Another function of GAM102 is therefore inhibition of Zinc 
finger protein 323 (ZNF323, Accession NM.030899.2) . 
Accordingly, utilities of GAM102 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF323. 

[18069] 

[18070] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 103 
(GAM 103), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18071] GAM103 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM103 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18072] GAM103 gene, herein designated GAM GENE, and 

GAM103 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[18073] GAM103 gene encodes a GAM 103 precursor RNA, herein 



designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM103 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM103 precursor RNA is designated SEQ ID:132, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[18074] GAM103 precursor RNA folds onto itself, forming GAM103 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[18075] GAM103 precursor RNA folds onto itself, forming GAM103 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18076] Nucleotide sequence of GAM103 precursor RNA, desig- 
nated SEQ-ID: 132, and a schematic representation of a 
predicted secondary folding of GAM 103 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18077] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM103 folded precursor RNA into GAM103 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM103 RNA is desig- 
nated SEQ ID:276, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18078] GAM 103 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM103 target 
RNA, herein designated GAM TARGET RNA. GAM 103 tar- 
get RNA comprises three regions, as is typical of mRNA of 



a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[18079] GAM 103 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM103 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 103 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM103 RNA may have a different number of target 
binding sites in untranslated regions of aGAM103 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[18080] The complementary binding of GAM103 RNA, herein des- 



ignated GAM RNA, to target binding sites on GAM 103 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 103 target RNA into GAM 103 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18081] it is appreciated that GAM103 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM103 target genes. The mRNA of each one of this plu- 
rality of GAM 103 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 103 RNA, 
herein designated GAM RNA, and which when bound by 
GAM103 RNA causes inhibition of translation of respective 
one or more GAM 103 target proteins. 

[18082] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM103 gene, herein designated GAM GENE, on one or 
more GAM 103 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 



ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[18083] it is appreciated that specific functions and accordingly 
utilities of GAM103 correlate with, and may be deduced 
from, the identity of the target genes which GAM103 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18084] 
[18085] 

[18086] FLJ13855 (Accession NM.023079.2) is a GAM103 target 
gene, herein designated TARGET GENE. FLJ13855 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ13855, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ13855 



BINDING SITE, designated SEQ ID:14225, to the nucleotide 
sequence of GAM 103 RNA, herein designated GAM RNA, 
also designated SEQ ID:276. 

[18087] A function of GAM103 is therefore inhibition of FLJ13855 
(Accession NM_023079.2) . Accordingly, utilities of 
GAM103 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ13855. 

[18088] inositol 1,4,5-triphosphate receptor, type 3 (ITPR3, Ac- 
cession NM_002224.1) is another GAM103 target gene, 
herein designated TARGET GENE. ITPR3 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by ITPR3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ITPR3 BINDING SITE, 
designated SEQ ID:4198, to the nucleotide sequence of 
GAM103 RNA, herein designated GAM RNA, also desig- 
nated SEQID:276. 

[18089] Another function of GAM103 is therefore inhibition of In- 
ositol 1,4,5-triphosphate receptor, type 3 (ITPR3, Acces- 
sion NM_002224.1), a gene which may be responsible for 
calcium release from intracellular stores. Accordingly, 
utilities of GAM103 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with ITPR3. 

[18090] The function of ITPR3 has been established by previous 
studies. See 147265. Ozcelik et al. (1991) found that a 
cDNA probe for ITPR3 hybridized to DNA from hybrid cells 
containing human chromosome 6. In one hybrid that car- 
ried 6pter- p2 1, in the absence of an intact copy of this 
chromosome, hybridization was observed, thus mapping 
the gene to 6pter- p21. ITPR3 transduces many hormonal 
signals that regulate Ca(2+)- dependent processes in the 
intestinal epithelium. Maranto (1994) described complete 
sequence of the ITPR3 polypeptide (2,671 amino acids). 
Primary structure analysis indicated a pattern of con- 
served and variable regions, characteristic of the particu- 
lar gene family. Immunocytochemical localization in the 
intestine was determined. Yamamoto- Hino et al. (1994) 
likewise mapped the ITPR3 gene to chromosome 6, 
specifically to 6p21, by isotopic in situ hybridization. They 
showed that the type 3 receptor was present in all 
hematopoietic and lymphoma cell lines tested 

[18091] 

[18092] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[18093] Maranto, A. R. : Primary structure, ligand binding, and lo- 
calization of the human type 3 inositol 1,4,5- trisphos- 
phate receptor expressed in intestinal epithelium. J. Biol. 
Chem. 269: 1222- 1230, 1994. ; and 

[18094] Ozcelik, T.; Suedhof, T. C; Francke, U. : The genes for in- 
ositol 1,4,5- triphosphate receptors 1 (ITPR1) and 3 
(ITPR3) are localized on human chromosomes 3p and 
6pter- p21, respectively. 

[18095] Further studies establishing the function and utilities of 

ITPR3 are found in John Hopkins OMIM database record ID 
147267, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.KIAA1240 
(Accession XM_039676.3) is another GAM103 target gene, 
herein designated TARGET GENE. KIAA1240 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by KIAA1240, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1240 
BINDING SITE, designated SEQ ID:5226, to the nucleotide 
sequence of GAM 103 RNA, herein designated GAM RNA, 
also designated SEQ ID:276. 



[18096] Another function of GAM103 is therefore inhibition of 

KIAA1240 (Accession XM.039676.3) . Accordingly, utili- 
ties of GAM103 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1240. 

[18097] KIAA1719 (Accession XM.042936.3) is another GAM103 
target gene, herein designated TARGET GENE. KIAA1719 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1719, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1719 BINDING SITE, designated SEQ ID:11994, to the 
nucleotide sequence of GAM103 RNA, herein designated 
GAM RNA, also designated SEQ ID:276. 

[18098] Another function of GAM103 is therefore inhibition of 

KIAA1719 (Accession XM.042936.3) . Accordingly, utili- 
ties of GAM103 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1719. 

[18099] LOC199692 (Accession NM_145295.1) is another GAM103 
target gene, herein designated TARGET GENE. LOC199692 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC199692, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199692 BINDING SITE, designated SEQ ID:7894, to 
the nucleotide sequence of GAM103 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:276. 
[18100] Another function of GAM103 is therefore inhibition of 

LOC199692 (Accession NM_145295.1) . Accordingly, utili- 
ties of GAM103 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC199692. 

[18101] 

[18102] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 104 
(GAM 104), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18103] GAM104 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM104 was detected is described hereinabove 
with reference to Figs. 8-15. 



[ 1 8104] GAM104 gene, herein designated GAM GENE, and 

GAM104 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[18105] GAM104 gene encodes aGAM104 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM104 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM104 precursor RNA is designated SEQ ID:137, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[18106] GAM104 precursor RNA folds onto itself, forming GAM104 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[18107] GAM104 precursor RNA folds onto itself, forming GAM104 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 



structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18108] Nucleotide sequence of GAM104 precursor RNA, desig- 
nated SEQ-ID: 137, and a schematic representation of a 
predicted secondary folding of GAM 104 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18109] An enzyme complex designated DICER COMPLEX, x dices x 
the CAM 104 folded precursor RNA into GAM 104 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing x of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (CAM Prediction Accuracy 
Group: B) nucleotide sequence of GAM104 RNA is desig- 
nated SEQID:355, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 



HSUO] GAM104 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM104 target 
RNA, herein designated GAM TARGET RNA. GAM 104 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

Hsm] GAM104 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM104 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 104 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM104 RNA may have a different number of target 
binding sites in untranslated regions of a GAM104 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 



example only these target binding sites may be located in 
the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[18112] The complementary binding of GAM104 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 104 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 104 target RNA into GAM 104 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18113] it is appreciated that GAM104 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM104 target genes. The mRNA of each one of this plu- 
rality of GAM 104 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 104 RNA, 
herein designated GAM RNA, and which when bound by 
GAM104 RNA causes inhibition of translation of respective 
one or more GAM 104 target proteins. 

[18114] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM104 gene, herein designated GAM GENE, on one or 



more GAM 104 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[18115] it is appreciated that specific functions and accordingly 
utilities of GAM104 correlate with, and may be deduced 
from, the identity of the target genes which GAM104 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18116] 
[18117] 

[18118] 4-aminobutyrate aminotransferase (ABAT, Accession 
NP_000654.1) is a GAM104 target gene, herein desig- 
nated TARGET GENE. ABAT BINDING SITE is a target bind- 



ing site found in the 3 X untranslated region of mRNA en- 
coded by ABAT, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ABAT BINDING SITE, designated 
SEQ ID:8488, to the nucleotide sequence of GAM104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18119] a function of GAM104 is therefore inhibition of 

4-aminobutyrate aminotransferase (ABAT, Accession 
NP_000654.1) . Accordingly, utilities of GAM104 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ABAT. 

[18120] v-abl abelson murine leukemia viral oncogene homolog 2 
(arg, abelson-related gene) (ABL2, Accession 
NP_009298.1) is another GAM104 target gene, herein 
designated TARGET GENE. ABL2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ABL2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ABL2 
BINDING SITE, designated SEQ ID:7728, to the nucleotide 
sequence of GAM 104 RNA, herein designated GAM RNA, 



also designated SEQ ID:355. 

[18121] Another function of GAM104 is therefore inhibition of V- 
abl abelson murine leukemia viral oncogene homolog 2 
(arg, abelson-related gene) (ABL2, Accession 
NP_009298.1), a gene which Cytoplasmic tyrosine kinase 
of the Abelson subfamily, and therefore may be associ- 
ated with Acute myeloid leukemia. Accordingly, utilities of 
GAM104 include diagnosis, prevention and treatment of 
Acute myeloid leukemia, and of other diseases and clinical 
conditions associated with ABL2. 

[18122] The function of ABL2 has been established by previous 

studies. Kruh et al. (1986) identified a novel oncogene re- 
lated to ABL (OMIM Ref. No. 189980) in DNA sequences 
from human plasma. The new sequence, called ARC by the 
authors, was localized by in situ hybridization and somatic 
cell analysis to human chromosome lq24- q25. The de- 
tection of a novel 12- kb transcript from this gene in hu- 
man normal and tumor cells establishes it as a new mem- 
ber of the tyrosine kinase family that is closely related to 
but distinct from ABL. A constitutional fragile site is lo- 
cated at lq24- q25. Seldin and Kruh (1989) mapped the 
mouse homolog (Abll) to chromosome 1 by analysis of 
segregation with other distal chromosome 1 genetic poly- 



morphisms in a panel of DNAs from interspecific back- 
cross mice. This defined a region of distal mouse chromo- 
some 1 homologous with human chromosome lq21- 
q32. 

[18123] 

[18124] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18125] Kruh, G. D.; King, C. R.; Kraus, M. H.; Popescu, N. C; 

Amsbaugh, S. C; McBride, W. O.; Aaronson, S. A. : A novel 
human gene closely related to the abl proto- oncogene. 
Science 234: 1545- 1548, 1986. ; and 

[18126] seldin, M. F.; Kruh, G. D. : Mapping of Abll within a con- 
served linkage group on distal mouse chromosome 1 syn- 
tenic with human chromosome 1 using an interspecific 
cross. Genomics 4: 221- . 

[18127] Further studies establishing the function and utilities of 
ABL2 are found in John Hopkins OMIM database record ID 
164690, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.V-abl abelson 
murine leukemia viral oncogene homolog 2 (arg, abelson- 
related gene) (ABL2, Accession NP_005 149.2) is another 
GAM104 target gene, herein designated TARGET GENE. 



ABL2 BINDING SITE is a target binding site found in the 3 X 
untranslated region of multiple transcripts of mRNA en- 
coded byABL2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ABL2 BINDING SITE, designated 
SEQ ID:7728, to the nucleotide sequence of GAM104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18128] Another function of GAM 104 is therefore inhibition of V- 
abl abelson murine leukemia viral oncogene homolog 2 
(arg, abelson-related gene) (ABL2, Accession 
NP.005 149.2), a gene which Cytoplasmic tyrosine kinase 
of the Abelson subfamily, and therefore may be associ- 
ated with Acute myeloid leukemia. Accordingly, utilities of 
GAM104 include diagnosis, prevention and treatment of 
Acute myeloid leukemia, and of other diseases and clinical 
conditions associated with ABL2. 

[18129] The function of ABL2 has been established by previous 

studies. Kruh et al. (1986) identified a novel oncogene re- 
lated to ABL (OMIM Ref. No. 189980) in DNA sequences 
from human plasma. The new sequence, called ARG by the 
authors, was localized by in situ hybridization and somatic 
cell analysis to human chromosome lq24- q25. The de- 



tection of a novel 12- kb transcript from this gene in hu- 
man normal and tumor cells establishes it as a new mem- 
ber of the tyrosine kinase family that is closely related to 
but distinct from ABL. A constitutional fragile site is lo- 
cated at lq24- q25. Seldin and Kruh (1989) mapped the 
mouse homolog (Abll) to chromosome 1 by analysis of 
segregation with other distal chromosome 1 genetic poly- 
morphisms in a panel of DNAs from interspecific back- 
cross mice. This defined a region of distal mouse chromo- 
some 1 homologous with human chromosome lq21- 
q32. 

[18130] 

[18131] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18132] Kruh, G. D.; King, C. R.; Kraus, M. H.; Popescu, N. C; 

Amsbaugh, S. C; McBride, W. O.; Aaronson, S. A. : A novel 
human gene closely related to the abl proto- oncogene. 
Science 234: 1545- 1548, 1986. ; and 

[18133] seldin, M. F.; Kruh, G. D. : Mapping of Abll within a con- 
served linkage group on distal mouse chromosome 1 syn- 
tenic with human chromosome 1 using an interspecific 
cross. Genomics 4: 221- . 



[18134] Further studies establishing the function and utilities of 
ABL2 are found in John Hopkins OMIM database record ID 
164690, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Adenylate cyclase 
activating polypeptide 1 (pituitary) (ADCYAP1, Accession 
NP_001108.1) is another CAM104 target gene, herein 
designated TARGET GENE. ADCYAP1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by ADCYAP1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ADCYAP1 BIND- 
ING SITE, designated SEQ ID:13625, to the nucleotide se- 
quence of GAM104 RNA, herein designated GAM RNA, 
also designated SEQ ID:355. 

[18135] Another function of GAM104 is therefore inhibition of 
Adenylate cyclase activating polypeptide 1 (pituitary) 
(ADCYAP1, Accession NP_001108.1) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with AD- 
CYAP1. 

[18136] Amyotrophic lateral sclerosis 2 (juvenile) chromosome re- 
gion, candidate 3 (ALS2CR3, Accession NP_055864.1) is 



another GAM 104 target gene, herein designated TARGET 
GENE. ALS2CR3 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
ALS2CR3, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ALS2CR3 BINDING SITE, designated 
SEQ ID:4241, to the nucleotide sequence of GAM104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18137] Another function of GAM104 is therefore inhibition of 

Amyotrophic lateral sclerosis 2 (juvenile) chromosome re- 
gion, candidate 3 (ALS2CR3, Accession NP.055864.1) . 
Accordingly, utilities of GAM104 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ALS2CR3. 

[18138] Aryl-hydrocarbon receptor nuclear translocator 2 (ARNT2, 
Accession NP_055677.1) is another GAM104 target gene, 
herein designated TARGET GENE. ARNT2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by ARNT2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ARNT2 BINDING 



SITE, designated SEQ ID:7789, to the nucleotide sequence 
of GAM 104 RNA, herein designated GAM RNA, also desig- 
nated SEQID:355. 
[18139] Another function of GAM104 is therefore inhibition of 

Aryl-hydrocarbon receptor nuclear translocator 2 (ARNT2, 
Accession NP_055677.1), a gene which specifically recog- 
nizes the xenobiotic response element (xre). Accordingly, 
utilities of GAM104 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ARNT2. 

[18140] The function of ARNT2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM67.1.BART1 (Accession NP_036238.1) is another 
GAM104 target gene, herein designated TARGET GENE. 
BART1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by BART1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of BART1 BINDING SITE, designated SEQ ID:2233, to the 
nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 



[18141] Another function of GAM104 is therefore inhibition of 

BART1 (Accession NP_036238.1) . Accordingly, utilities of 
GAM104 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BART1. 

[18142] Hla-b associated transcript 1 (BAT1, Accession 

NP_004631.1) is another GAM104 target gene, herein 
designated TARGET GENE. BAT1 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by BAT1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of BAT1 
BINDING SITE, designated SEQ ID:7126, to the nucleotide 
sequence of GAM104 RNA, herein designated GAM RNA, 
also designated SEQ ID:355. 

[18143] Another function of GAM104 is therefore inhibition of 
Hla-b associated transcript 1 (BAT1, Accession 
NP_004631.1), a gene which associates with the major 
histocompatibility complex, a negative regulator of in- 
flammation. Accordingly, utilities of GAM104 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with BAT1. 

[18144] The function of BAT1 and its association with various dis- 



eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM48.2.Bromodomain adjacent to zinc finger domain, 
2a (BAZ2A, Accession NP_038477.1) is another GAM104 
target gene, herein designated TARGET GENE. BAZ2A 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by BAZ2A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BAZ2A BINDING SITE, designated SEQ ID:6461, to the nu- 
cleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 

[18145] Another function of GAM104 is therefore inhibition of 

Bromodomain adjacent to zinc finger domain, 2a (BAZ2A, 
Accession NP_038477.1) . Accordingly, utilities of 
GAM104 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BAZ2A. 

[18146] Brca2 and cdknla interacting protein (BCCIP, Accession 
NP_057651.1) is another GAM104 target gene, herein 
designated TARGET GENE. BCCIP BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by BCCIP, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of BCCIP 
BINDING SITE, designated SEQ ID:18876, to the nucleotide 
sequence of GAM 104 RNA, herein designated GAM RNA, 
also designated SEQ ID:355. 

[18147] Another function of GAM104 is therefore inhibition of 
Brca2 and cdknla interacting protein (BCCIP, Accession 
NP_057651.1) . Accordingly, utilities of GAM104 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BCCIP. 

[18148] Baculoviral iap repeat-containing 5 (survivin) (BIRC5, Ac- 
cession NP_001159.1) is another GAM104 target gene, 
herein designated TARGET GENE. BIRC5 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by BIRC5, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of BIRC5 BINDING SITE, 
designated SEQ ID:12241, to the nucleotide sequence of 
GAM104 RNA, herein designated GAM RNA, also desig- 
nated SEQID:355. 

[18149] Another function of GAM104 is therefore inhibition of 



Baculoviral iap repeat-containing 5 (survivin) (BIRC5, Ac- 
cession NP_001159.1) . Accordingly, utilities of GAM104 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with BIRC5. 

[18150] Complement component 5 receptor 1 (c5a ligand) (C5R1, 
Accession NP_001727.1) is another GAM104 target gene, 
herein designated TARGET GENE. C5R1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by C5R1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of C5R1 BINDING SITE, 
designated SEQ ID: 18094, to the nucleotide sequence of 
GAM104 RNA, herein designated GAM RNA, also desig- 
nated SEQID:355. 

[18151] Another function of GAM104 is therefore inhibition of 

Complement component 5 receptor 1 (c5a ligand) (C5R1, 
Accession NP_001727.1), a gene which has a nonredun- 
dant function and is required for mucosal host cell de- 
fense in the lung and therefore may be associated with 
Asthma and pneumonia. Accordingly, utilities of GAM104 
include diagnosis, prevention and treatment of Asthma 
and pneumonia, and of other diseases and clinical condi- 



tions associated with C5R1. 

[18152] The function of C5R1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66.1. Deleted in azoospermia (DAZ, Accession 
NP_004072.1) is another GAM104 target gene, herein 
designated TARGET GENE. DAZ BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by DAZ, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of DAZ 
BINDING SITE, designated SEQ ID:2687, to the nucleotide 
sequence of GAM104 RNA, herein designated GAM RNA, 
also designated SEQ ID:355. 

[18153] Another function of GAM104 is therefore inhibition of 

Deleted in azoospermia (DAZ, Accession NP_004072.1), a 
gene which may play a role in the germ- cell- specific 
patterns of RNA splicing and storage and therefore may 
be associated with Male infertility. Accordingly, utilities of 
GAM104 include diagnosis, prevention and treatment of 
Male infertility., and of other diseases and clinical condi- 
tions associated with DAZ. 



[18154] The function of DAZ has been established by previous 

studies. Cooke et al. (1996) postulated that the DAZ gene 
product may play a role in the germ- cell- specific pat- 
terns of RNA splicing and storage. They isolated the 
mouse homolog of DAZ and mapped it by fluorescence in 
situ hybridization to chromosome 17 at position 25.6 cM. 
Cooke et al. (1996) reported that the predicted protein 
product of the mouse homolog is highly homologous to 
that of the human gene. By RT- PCR analysis, they estab- 
lished that transcripts occur only in mouse germ cells. 
Deletions of the azoospermia factors on the Y chromo- 
some long arm are an important cause of male infertility, 
and they may involve germ cell- specific genes or ubiqui- 
tously expressed genes. Foresta et al. (2001) hypothe- 
sized that microdeletions involving genes specifically ex- 
pressed in germ cells should not alter Sertoli cell function. 
To examine this, they evaluated the testicular hormonal 
function in infertile patients affected by severe testicu- 
lopathies with and without Yq microdeletions, with partic- 
ular emphasis on Sertoli cell function. They studied 102 
well- characterized infertile patients; 27 had Yq mi- 
crodeletions, and 75 were classified as idiopathic infer- 
tiles. Patients with Yq microdeletions had lower FSH (see 



OMIM Ref. No. 136530) and higher inhibin B (see OMIM 
Ref. No. 147290) plasma concentrations compared to pa- 
tients without microdeletions, suggesting that Sertoli cell 
function in Yq- deleted men is only partially altered. Fur- 
thermore, patients with deletions involving germ cell- 
specific genes had higher concentrations of inhibin B 
compared to patients with deletions of ubiquitously ex- 
pressed genes. The authors inferred that a specific alter- 
ation of germ cells only partially influences Sertoli cell 
function. The hormonal status of patients without dele- 
tions suggested that in such cases the cause of the sper- 
matogenic defect may have damaged both Sertoli and 
germ cells. Inhibin B production in patients with Yq dele- 
tions was about 70% higher than in nondeleted patients, 
and the functional relationship between FSH and inhibin B 
was normally preserved. 

[18155] 

[18156] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18157] Cooke, H. J.; Lee, M.; Kerr, S.; Ruggiu, M. : A murine ho- 
mologue of the human DAZ gene is autosomal and ex- 
pressed only in male and female gonads. Hum. Molec. 



Genet. 5: 513- 516, 1996. ; and 
[18158] Foresta, C; Bertella, A.; Moro, E.; Roverato, A.; Merico, M.; 
Ferlin, A. : Sertoli cell function in infertile patients with 
and without microdeletions of the azoospermia factors on 
th. 

[18159] Further studies establishing the function and utilities of 
DAZ are found in John Hopkins OMIM database record ID 
400003, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Deleted in 
azoospermia (DAZ, Accession XP_088763.3) is another 
GAM104 target gene, herein designated TARGET GENE. 
DAZ BINDING SITE is a target binding site found in the 5 X 
untranslated region of multiple transcripts of mRNA en- 
coded by DAZ, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DAZ BINDING SITE, designated SEQ 
ID:2687, to the nucleotide sequence of GAM104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18160] Another function of GAM104 is therefore inhibition of 

Deleted in azoospermia (DAZ, Accession XP_088763.3), a 
gene which may play a role in the germ- cell- specific 
patterns of RNA splicing and storage and therefore may 



be associated with Male infertility. Accordingly, utilities of 
GAM104 include diagnosis, prevention and treatment of 
Male infertility., and of other diseases and clinical condi- 
tions associated with DAZ. 
[18161] The function of DAZ has been established by previous 

studies. Cooke et al. (1996) postulated that the DAZ gene 
product may play a role in the germ- cell- specific pat- 
terns of RNA splicing and storage. They isolated the 
mouse homolog of DAZ and mapped it by fluorescence in 
situ hybridization to chromosome 17 at position 25.6 cM. 
Cooke et al. (1996) reported that the predicted protein 
product of the mouse homolog is highly homologous to 
that of the human gene. By RT- PCR analysis, they estab- 
lished that transcripts occur only in mouse germ cells. 
Deletions of the azoospermia factors on the Y chromo- 
some long arm are an important cause of male infertility, 
and they may involve germ cell- specific genes or ubiqui- 
tously expressed genes. Foresta et al. (2001) hypothe- 
sized that microdeletions involving genes specifically ex- 
pressed in germ cells should not alter Sertoli cell function. 
To examine this, they evaluated the testicular hormonal 
function in infertile patients affected by severe testicu- 
lopathies with and without Yq microdeletions, with partic- 



ular emphasis on Sertoli cell function. They studied 102 
well- characterized infertile patients; 27 had Yq mi- 
crodeletions, and 75 were classified as idiopathic infer- 
tiles. Patients with Yq microdeletions had lower FSH (see 
OMIM Ref. No. 136530) and higher inhibin B (see OMIM 
Ref. No. 147290) plasma concentrations compared to pa- 
tients without microdeletions, suggesting that Sertoli cell 
function in Yq- deleted men is only partially altered. Fur- 
thermore, patients with deletions involving germ cell- 
specific genes had higher concentrations of inhibin B 
compared to patients with deletions of ubiquitously ex- 
pressed genes. The authors inferred that a specific alter- 
ation of germ cells only partially influences Sertoli cell 
function. The hormonal status of patients without dele- 
tions suggested that in such cases the cause of the sper- 
matogenic defect may have damaged both Sertoli and 
germ cells. Inhibin B production in patients with Yq dele- 
tions was about 70% higher than in nondeleted patients, 
and the functional relationship between FSH and inhibin B 
was normally preserved. 

[18162] 

[18163] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[18164] Cooke, H. J.; Lee, M.; Kerr, S.; Ruggiu, M. : A murine ho- 
mologue of the human DAZ gene is autosomal and ex- 
pressed only in male and female gonads. Hum. Molec. 
Genet. 5: 513- 516, 1996. ; and 

[18165] Foresta, C; Bertella, A.; Moro, E.; Roverato, A.; Merico, M.; 
Ferlin, A. : Sertoli cell function in infertile patients with 
and without microdeletions of the azoospermia factors on 
th. 

[18166] Further studies establishing the function and utilities of 
DAZ are found in John Hopkins OMIM database record ID 
400003, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Deleted in 
azoospermia 2 (DAZ2, Accession NP.065096.1) is another 
GAM104 target gene, herein designated TARGET GENE. 
DAZ 2 BINDING SITE is a target binding site found in the 5 x 
untranslated region of mRNA encoded by DAZ2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DAZ 2 BINDING SITE, designated SEQ ID:2687, to the nu- 
cleotide sequence of GAM 104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 



[18167] Another function of GAM104 is therefore inhibition of 

Deleted in azoospermia 2 (DAZ2, Accession NP_065096.1) 
. Accordingly, utilities of GAM104 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with DAZ2. 

[18168] Deleted in azoospermia 3 (DAZ3, Accession NP_065097.1) 
is another GAM104 target gene, herein designated TAR- 
GET GENE. DAZ3 BINDING SITE is a target binding site 
found in the 5 x untranslated region of mRNA encoded by 
DAZ3, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DAZ3 BINDING SITE, designated SEQ 
ID:2687, to the nucleotide sequence of GAM104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18169] Another function of GAM104 is therefore inhibition of 

Deleted in azoospermia 3 (DAZ3, Accession NP_065097.1) 
. Accordingly, utilities of GAM104 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with DAZ3. 

[18170] DKFZP566D1346 (Accession NP_110443.1) is another 
GAM 104 target gene, herein designated TARGET GENE. 
DKFZP566D1346 BINDING SITE is a target binding site 



found in the 3 X untranslated region of mRNA encoded by 
DKFZP566D1346, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP566D1346 BINDING SITE, 
designated SEQ ID:9349, to the nucleotide sequence of 
GAM104 RNA, herein designated GAM RNA, also desig- 
nated SEQID:355. 

[18171] Another function of GAM104 is therefore inhibition of DK- 
FZP566D1346 (Accession NP_110443.1) . Accordingly, 
utilities of GAM104 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP566D1346. 

[18172] DKFZP586C1324 (Accession XP_045876.1) is another 
GAM104 target gene, herein designated TARGET GENE. 
DKFZP586C1324 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
DKFZP586C1324, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP586C1324 BINDING SITE, 
designated SEQ ID:2243, to the nucleotide sequence of 
GAM104 RNA, herein designated GAM RNA, also desig- 



nated SEQID:355. 

[18173] Another function of GAM104 is therefore inhibition of DK- 
FZP586C1324 (Accession XP_045876.1) . Accordingly, 
utilities of GAM104 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP586C1324. 

[18174] DKFZP586M0622 (Accession NP_056398.1) is another 
GAM104 target gene, herein designated TARGET GENE. 
DKFZP586M0622 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZP586M0622, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP586M0622 BINDING SITE, 
designated SEQ ID:15334, to the nucleotide sequence of 
GAM104 RNA, herein designated GAM RNA, also desig- 
nated SEQID:355. 

[18175] Another function of GAM104 is therefore inhibition of DK- 
FZP586M0622 (Accession NP_056398.1) . Accordingly, 
utilities of GAM104 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP586M0622. 

[18176] DKFZp761D112 (Accession NP_115673.1) is another 



GAM 104 target gene, herein designated TARGET GENE. 
DKFZp761D112 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZp761D112, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp761D112 BINDING SITE, 
designated SEQ ID: 10890, to the nucleotide sequence of 
GAM104 RNA, herein designated GAM RNA, also desig- 
nated SEQID:355. 

[18177] Another function of GAM104 is therefore inhibition of DK- 
FZp761D112 (Accession NP.115673.1) . Accordingly, util- 
ities of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761D112. 

I 1 81 78] Endothelin 3 (EDN3, Accession NP_000105.1) is another 
GAM 104 target gene, herein designated TARGET GENE. 
EDN3 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by EDN3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
EDN3 BINDING SITE, designated SEQ ID:20067, to the nu- 



cleotide sequence of GAM 104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 
[18179] Another function of GAM104 is therefore inhibition of En- 
dothelin 3 (EDN3, Accession NP_000105.1) . Accordingly, 
utilities of GAM104 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EDN3. 

[18180] Fatty-acid-coenzyme a ligase, long-chain 4 (FACL4, Ac- 
cession NP_004449.1) is another GAM 104 target gene, 
herein designated TARGET GENE. FACL4 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by FACL4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FACL4 BINDING SITE, designated SEQ ID:19125, to the nu- 
cleotide sequence of GAM 104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 

[18181] Another function of GAM104 is therefore inhibition of 

Fatty-acid-coenzyme a ligase, long-chain 4 (FACL4, Ac- 
cession NP_004449.1) . Accordingly, utilities of GAM104 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FACL4. 



[18182] Fatty-acid-coenzyme a ligase, long-chain 4 (FACL4, Ac- 
cession NP_075266.1) is another GAM104 target gene, 
herein designated TARGET GENE. FACL4 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by FACL4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FACL4 BINDING SITE, designated SEQ ID:19125, to the nu- 
cleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 

[18183] Another function of GAM104 is therefore inhibition of 

Fatty-acid-coenzyme a ligase, long-chain 4 (FACL4, Ac- 
cession NP_075266.1) . Accordingly, utilities of GAM104 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FACL4. 

[18184] FBXW8 (Accession NP.699179.2) is another GAM104 tar- 
get gene, herein designated TARGET GENE. FBXW8 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
FBXW8, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of FBXW8 BINDING SITE, designated 
SEQ ID:2739, to the nucleotide sequence of GAM104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18185] Another function of GAM104 is therefore inhibition of 

FBXW8 (Accession NP.699179.2) . Accordingly, utilities of 
GAM104 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FBXW8. 

[18186] FBXW8 (Accession NP_036306.1) is another GAM 104 tar- 
get gene, herein designated TARGET GENE. FBXW8 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
FBXW8, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FBXW8 BINDING SITE, designated 
SEQ ID:2739, to the nucleotide sequence of GAM104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18187] Another function of GAM104 is therefore inhibition of 

FBXW8 (Accession NP_036306.1) . Accordingly, utilities of 
GAM104 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FBXW8. 

[18188] FLJ10970 (Accession NP_060756.1) is another GAM104 
target gene, herein designated TARGET GENE. FLJ 10970 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10970, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10970 BINDING SITE, designated SEQ ID:11476, to the 
nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 
[18189] Another function of GAM104 is therefore inhibition of 

FLJ10970 (Accession NP.060756.1) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10970. 

[18190] FLJ14825 (Accession NP.116236.1) is another GAM104 
target gene, herein designated TARGET GENE. FLJ14825 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ14825, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14825 BINDING SITE, designated SEQ ID:7343, to the 
nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 



[18191] Another function of GAM104 is therefore inhibition of 

FLJ14825 (Accession NP_116236.1) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14825. 

[18192] FLJ20445 (Accession NP_060294.1) is another GAM104 
target gene, herein designated TARGET GENE. FLJ20445 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ20445, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20445 BINDING SITE, designated SEQ ID: 18174, to the 
nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 

[18193] Another function of GAM104 is therefore inhibition of 

FLJ20445 (Accession NP_060294.1) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20445. 

[18194] FLJ23462 (Accession NP_079119.2) is another GAM104 
target gene, herein designated TARGET GENE. FLJ23462 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ23462, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23462 BINDING SITE, designated SEQ ID:12718, to the 
nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 
[18195] Another function of GAM104 is therefore inhibition of 

FLJ23462 (Accession NP.079119.2) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ23462. 

[18196] Forkhead box e2 (FOXE2, Accession NP.036317.1) is an- 
other GAM 104 target gene, herein designated TARGET 
GENE. FOXE2 BINDING SITE is a target binding site found 
in the 5^ untranslated region of mRNA encoded by FOXE2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of FOXE2 BINDING SITE, designated SEQ 
ID:10393, to the nucleotide sequence of GAM104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18197] Another function of GAM104 is therefore inhibition of 



Forkhead box e2 (FOXE2, Accession NP_036317.1) . Ac- 
cordingly, utilities of GAM104 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with FOXE2. 

[18198] GALNT13 (Accession XP.054951.3) is another GAM104 
target gene, herein designated TARGET GENE. GALNT13 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by GALNT13, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GALNT13 BINDING SITE, designated SEQ ID:3213, to the 
nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 

[18199] Another function of GAM104 is therefore inhibition of 

GALNT13 (Accession XP_054951.3) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
GALNT13. 

[18200] colgi complex associated protein 1, 60kda (GOCAP1, Ac- 
cession NP_073572.2) is another GAM104 target gene, 
herein designated TARGET GENE. GOCAP1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 



of mRNA encoded by GOCAP1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GOCAP1 BIND- 
ING SITE, designated SEQ ID:19496, to the nucleotide se- 
quence of GAM104 RNA, herein designated GAM RNA, 
also designated SEQ ID:355. 

[18201] Another function of GAM104 is therefore inhibition of 

Golgi complex associated protein 1, 60kda (GOCAP1, Ac- 
cession NP.073572.2) . Accordingly, utilities of GAM104 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GOCAP1. 

[18202] Glutamate receptor, metabotropic 7 (GRM7, Accession 
NP_000835.1) is another GAM104 target gene, herein 
designated TARGET GENE. GRM7 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GRM7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GRM7 BINDING SITE, designated 
SEQ ID:862, to the nucleotide sequence of GAM104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18203] Another function of GAM104 is therefore inhibition of 



Glutamate receptor, metabotropic 7 (GRM7, Accession 
NP_000835.1), a gene which is mediated by a g- protein 
that inhibits adenylate cyclase activity. Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GRM7. 

[18204] The function of GRM7 has been established by previous 
studies. L- glutamate, a major excitatory neurotransmit- 
ter, interacts with both ionotropic and metabotropic glu- 
tamate receptors. See mGluR3 (OMIM Ref. No. 601115). 
The metabotropic glutamate receptors (OMIM Ref. No. 
mGluRs), which are G protein- coupled receptors, have 
been divided into 3 groups on the basis of sequence ho- 
mology, putative signal transduction mechanisms, and 
pharmacologic properties. Group II and group III mGluRs 
are linked to the inhibition of the cyclic AMP cascade, but 
differ in their agonist selectivities. Okamoto et al. (1994) 
isolated cDNAs encoding rat mGluR7. The predicted 
mGluR7 protein shares the structural profile of other 
mGluRs, with a signal peptide and a large extracellular 
domain followed by 7 membrane- spanning domains. This 
receptor shows a high degree of similarity to the group III 
receptors mGluR4 (OMIM Ref. No. 604100) and mGluR6 



(OMIM Ref. No. 604096) in terms of both amino acid se- 
quence and agonist selectivity. In situ hybridization to rat 
brain tissues indicated that the mGluR7 gene is expressed 
widely, unlike mGluR4 and mGluR6. Wu et al. (1998) and 
Makoff et al. (1996) isolated human brain cDNAs encoding 
mGluR7. They both reported that the predicted 915- 
amino acid human protein is 99% identical to rat mGluR7. 
Wu et al. (1998) stated that the group III human receptors, 
mGluR7, mGluR4, and mGluR8 (OMIM Ref. No. 601116), 
share 67 to 70% protein sequence similarity with each 
other and 42 to 45% similarity with the group I and group 
II receptors. Using in situ hybridization, Makoff et al. 
(1996) determined that mGluR7 is expressed in many ar- 
eas of the human brain, especially in the cerebral cortex, 
hippocampus, and cerebellum. 

[18205] 

[18206] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18207] okamoto, N.; Hori, S.; Akazawa, C.; Hayashi, Y.; Shige- 

moto, R.; Mizuno, N.; Nakanishi, S. : Molecular characteri- 
zation of a new metabotropic glutamate receptor mGluR7 
coupled to inhibitory cyclic AMP signal transduction. J. 



Biol. Chem. 269: 1231- 1236, 1994. ; and 
[18208] wu, S.; Wright, R. A.; Rockey, P. K.; Burgett, S. C; Arnold, 
J. S.; Rosteck, P. R., Jr.; Johnson, B. C; Schoepp, D. D.; Be- 
lagaje, R. M. : Group III human metabotropic glutamate 
recept. 

[18209] Further studies establishing the function and utilities of 

GRM7 are found in John Hopkins OMIM database record ID 
604101, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. H 17739 (Accession 
NP_542403.1) is another GAM104 target gene, herein 
designated TARGET GENE. H17739 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by H 17739, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of H17739 BINDING 
SITE, designated SEQ ID: 10958, to the nucleotide se- 
quence of GAM 104 RNA, herein designated GAM RNA, 
also designated SEQ ID:355. 

[18210] Another function of GAM104 is therefore inhibition of 

H17739 (Accession NP.542403.1) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



H17739. 

[18211] inhibitor of growth family, member 1 (ING1, Accession 
NP_005528.2) is another GAM104 target gene, herein 
designated TARGET GENE. ING1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by ING1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ING1 BINDING SITE, designated 
SEQ ID:15187, to the nucleotide sequence of GAM104 
RNA, herein designated GAM RNA, also designated SEQ 
ID:355. 

[18212] Another function of GAM104 is therefore inhibition of In- 
hibitor of growth family, member 1 (ING1, Accession 
NP_005528.2), a gene which acts as a potent growth reg- 
ulator in normal and in established cells, and therefore 
may be associated with Squamous cell carcinoma. Accord- 
ingly, utilities of GAM104 include diagnosis, prevention 
and treatment of Squamous cell carcinoma, and of other 
diseases and clinical conditions associated with ING1. 

[18213] The function of ING1 has been established by previous 

studies. Garkavtsev et al. (1996) described a new strategy 
for the isolation of tumor suppressor genes. This strategy 



was based on subtractive hybridization followed by selec- 
tion of transforming genetic suppressor elements. It was 
used to isolate a novel gene called ING1 which encodes a 
33- kD protein (294 amino acids) that displays the char- 
acteristics of a tumor suppressor gene. Garkavtsev et al. 
(1996) reported that expression of high levels of trans- 
fected constructs of this gene inhibited growth, while 
chronic expression of antisense constructs promoted cell 
transformation. They observed reduced expression of 
ING1 in some breast cancer cell lines and mutation of 
ING1 in neuroblastoma cells. Garkavtsev et al. (1997) 
showed, using indirect immunofluorescence, that the 
p33(INGl) protein is located in the nucleus, which is con- 
sistent with its proposed role as a growth regulator. By 
fluorescence in situ hybridization, they localized the ING1 
gene to 13q33- q34. Using the radiation hybrid mapping 
technique, Zeremski et al. (1997) mapped ING1 to 13q34. 

[18214] 

[18215] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18216] Garkavtsev, I.; Kazarov, A.; Gudkov, A.; Riabowol, K. : 

Suppression of the novel growth inhibitor p33(INGl) pro- 



motes neoplastic transformation. Nature Genet. 14: 415- 
420, 1996. Note: Erratum: Nature Genet. 23: 373 only, 
1999. ; and 

[18217] Gunduz, M.; Ouchida, M.; Fukushima, K.; Hanafusa, H.; 

Etani, T.; Nishioka, S.; Nishizaki, K.; Shimizu, K. : Genomic 
structure of the human ING1 gene and tumor- specific 
mutations detected. 

[18218] Further studies establishing the function and utilities of 
ING1 are found in John Hopkins OMIM database record ID 
601566, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Jun d proto- 
oncogene (JUND, Accession NP.005345.2) is another 
GAM104 target gene, herein designated TARGET GENE. 
JUND BINDING SITE1 and JUND BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by JUND, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of JUND BINDING SITE1 and JUND 
BINDING SITE2, designated SEQ ID:3027 and SEQ ID:15023 
respectively, to the nucleotide sequence of GAM 104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18219] Another function of GAM104 is therefore inhibition of Jun 



d proto-oncogene QUND, Accession NP_005345.2), a gene 
which binds an ap- 1 site. Accordingly, utilities of 
GAM104 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with JUND. 
[18220] The function of JUND has been established by previous 
studies. JUND is the most broadly expressed member of 
the JUN family and the API transcription factor complex 
(see OMIM Ref. No. 165160). Weitzman et al. (2000) found 
that primary fibroblasts lacking murine Jund displayed 
p53 (OMIM Ref. No. 191170)- dependent growth arrest, 
upregulated pl9(ARF) (see OMIM Ref. No. 600160) ex- 
pression, and premature senescence. In contrast, immor- 
talized cell lines lacking Jund showed increased prolifera- 
tion and higher cyclin Dl (CCND1; 168461) levels. These 
properties were reminiscent of the effects of oncogenic 
RAS (OMIM Ref. No. 190020) expression on primary and 
established cell cultures. Furthermore, Jund - /- fibrob- 
lasts exhibited increased p53- dependent apoptosis upon 
ultraviolet irradiation and were sensitive to the cytotoxic 
effects of tumor necrosis factor- alpha (TNF; 191160). 
The antiapoptotic role of JUND was confirmed using an in 
vivo model of TNF- mediated hepatitis. The authors pro- 
posed that JUND protects cells from senescence, or apop- 



totic responses to stress stimuli, by acting as a modulator 
of the signaling pathways that link RAS to p53. By fluores- 
cence in situ hybridization, Trask et al. (1993) assigned 
the JUND gene to 19pl3.1- pl2. Sullivan et al. (1999) 
found that the JUND gene contains no introns and is lo- 
cated about 27 kb proximal to PDE4C (OMIM Ref. No. 
600128). 

[18221] 

[18222] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18223] Sullivan, M.; Olsen, A. S.; Houslay, M. D. : Genomic organ- 
isation of the human cyclic AMP- specific phosphodi- 
esterase PDE4C gene and its chromosomal localisation to 
19pl3.1, between RAB3A and JUND. Cell. Signal. 11: 735- 
742, 1999. ; and 

[18224] weitzman, J. B.; Fiette, L; Matsuo, K.; Yaniv, M. : JunD 
protects cells from p53- dependent senescence and 
apoptosis. Molec. Cell 6: 1109- 1119, 2000. 

[18225] Further studies establishing the function and utilities of 
JUND are found in John Hopkins OMIM database record ID 
165162, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.KIAA1243 



(Accession NP_054767.1) is another GAM104 target gene, 
herein designated TARGET GENE. KIAA1243 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA1243, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1243 
BINDING SITE, designated SEQ ID:18193, to the nucleotide 
sequence of GAM 104 RNA, herein designated GAM RNA, 
also designated SEQ ID:355. 
[18226] Another function of GAM104 is therefore inhibition of 

KIAA1243 (Accession NP.054767.1) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1243. 

t^ 227 ] KIAA1456 (Accession XP.040100.3) is another GAM104 
target gene, herein designated TARGET GENE. KIAA1456 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1456, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1456 BINDING SITE, designated SEQ ID:13381, to the 



nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 
[18228] Another function of GAM104 is therefore inhibition of 

KIAA1456 (Accession XP_040100.3) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1456. 

[18229] KIAA1465 (Accession XP.027396.4) is another GAM104 
target gene, herein designated TARGET GENE. KIAA1465 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1465, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1465 BINDING SITE, designated SEQ ID: 10494, to the 
nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 

[18230] Another function of GAM104 is therefore inhibition of 

KIAA1465 (Accession XP_027396.4) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1465. 

I 1 8231] KIAA1486 (Accession XP.041126.4) is another GAM104 



target gene, herein designated TARGET GENE. KIAA1486 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1486, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1486 BINDING SITE, designated SEQ ID: 19705, to the 
nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 
[18232] Another function of GAM104 is therefore inhibition of 

KIAA1486 (Accession XP_041126.4) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1486. 

[18233] KIAA1998 (Accession XP.068710.3) is another GAM104 
target gene, herein designated TARGET GENE. KIAA1998 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1998, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1998 BINDING SITE, designated SEQ ID: 17442, to the 
nucleotide sequence of GAM104 RNA, herein designated 



GAM RNA, also designated SEQ ID:355. 
[18234] Another function of GAM104 is therefore inhibition of 

KIAA1998 (Accession XP_068710.3) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1998. 

[18235] LOC114928 (Accession NP_612446.1) is another GAM104 
target gene, herein designated TARGET GENE. LOC114928 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 14928, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC114928 BINDING SITE, designated SEQ ID:17875, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 

[18236] Another function of GAM104 is therefore inhibition of 

LOC114928 (Accession NP_612446.1) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC114928. 

[18237] LOC143891 (Accession XP_084661.3) is another GAM104 
target gene, herein designated TARGET GENE. LOC143891 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC143891, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143891 BINDING SITE, designated SEQ ID:6237, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 
[18238] Another function of GAM104 is therefore inhibition of 

LOC143891 (Accession XP.084661.3) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC143891. 

[18239] LOC158376 (Accession XP.098934.1) is another GAM104 
target gene, herein designated TARGET GENE. LOC158376 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC158376, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158376 BINDING SITE, designated SEQ ID:20082, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 



[18240] Another function of GAM104 is therefore inhibition of 

LOC158376 (Accession XP_098934.1) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158376. 

[18241] LOC282921 (Accession XP.212571.1) is another GAM104 
target gene, herein designated TARGET GENE. LOC282921 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC282921, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282921 BINDING SITE, designated SEQ ID:7126, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 

[18242] Another function of GAM104 is therefore inhibition of 

LOC282921 (Accession XP_212571.1) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282921. 

[18243] LOC282957 (Accession XP_212619.1) is another GAM104 
target gene, herein designated TARGET GENE. LOC282957 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC282957, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282957 BINDING SITE, designated SEQ ID:7126, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 
[18244] Another function of GAM104 is therefore inhibition of 

LOC282957 (Accession XP.212619.1) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282957. 

[18245] LOC282963 (Accession XP.210834.1) is another GAM104 
target gene, herein designated TARGET GENE. LOC282963 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC282963, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282963 BINDING SITE, designated SEQ ID:7981, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 

[18246] Another function of GAM104 is therefore inhibition of 



LOC282963 (Accession XP_210834.1) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282963. 

[18247] LOC283678 (Accession XP_211159.2) is another GAM104 
target gene, herein designated TARGET GENE. LOC283678 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC283678, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283678 BINDING SITE, designated SEQ ID:2214, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 

[18248] Another function of GAM104 is therefore inhibition of 

LOC283678 (Accession XP_211159.2) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283678. 

[18249] LOC284892 (Accession XP_2 11673.1) is another GAM 104 
target gene, herein designated TARGET GENE. LOC284892 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284892, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284892 BINDING SITE, designated SEQ ID: 1220, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 
[18250] Another function of GAM104 is therefore inhibition of 

LOC284892 (Accession XP_211673.1) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284892. 

[18251] LOC285837 (Accession XP.209780.1) is another GAM104 
target gene, herein designated TARGET GENE. LOC285837 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC285837, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285837 BINDING SITE, designated SEQ ID:7126, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 

[18252] Another function of GAM104 is therefore inhibition of 

LOC285837 (Accession XP_209780.1) . Accordingly, utili- 



ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285837. 

[18253] LOC285952 (Accession XP_209821.1) is another GAM104 
target gene, herein designated TARGET GENE. LOC285952 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285952, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285952 BINDING SITE, designated SEQ ID:3485, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 

[18254] Another function of GAM104 is therefore inhibition of 

LOC285952 (Accession XP_209821.1) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285952. 

[18255] LOC285953 (Accession XP_209820.1) is another GAM104 
target gene, herein designated TARGET GENE. LOC285953 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285953, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285953 BINDING SITE, designated SEQ ID:14299, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 
[18256] Another function of GAM104 is therefore inhibition of 

LOC285953 (Accession XP_209820.1) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285953. 

[18257] LOC338819 (Accession XP_290216.1) is another GAM104 
target gene, herein designated TARGET GENE. LOC338819 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC338819, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338819 BINDING SITE, designated SEQ ID:13795, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 

[18258] Another function of GAM104 is therefore inhibition of 

LOC338819 (Accession XP_290216.1) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC338819. 

[18259] LOC340628 (Accession XP.291365.1) is another GAM104 
target gene, herein designated TARGET GENE. LOC340628 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340628, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340628 BINDING SITE, designated SEQ ID:2687, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 

[18260] Another function of GAM104 is therefore inhibition of 

LOC340628 (Accession XP.291365.1) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340628. 

[18261] LOC348480 (Accession XP_302773.1) is another GAM104 
target gene, herein designated TARGET GENE. LOC348480 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348480, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC348480 BINDING SITE, designated SEQ ID:6255, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 
[18262] Another function of GAM104 is therefore inhibition of 

LOC348480 (Accession XP.302773.1) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348480. 

[18263] LOC348687 (Accession XP_302853.1) is another GAM104 
target gene, herein designated TARGET GENE. LOC348687 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348687, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348687 BINDING SITE, designated SEQ ID:6408, to 
the nucleotide sequence of GAM104 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:355. 

[18264] Another function of GAM104 is therefore inhibition of 

LOC348687 (Accession XP_302853.1) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC348687. 

[18265] LOC51136 (Accession NP_057209.2) is another GAM104 
target gene, herein designated TARGET GENE. LOC51136 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC51136, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC51136 BINDING SITE, designated SEQ ID:11206, to the 
nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 

[18266] Another function of GAM104 is therefore inhibition of 

LOC51136 (Accession NP.057209.2) . Accordingly, utili- 
ties of GAM104 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC51136. 

[18267] LoopADR (Accession NP_1 13624.1) is another GAM 104 
target gene, herein designated TARGET GENE. LoopADR 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LoopADR, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



LoopADR BINDING SITE, designated SEQ ID:3456, to the 
nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 
[18268] Another function of GAM104 is therefore inhibition of 

LoopADR (Accession NP_113624.1) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LoopADR. 

[18269] MAPKBP1 (Accession XP.031706.7) is another GAM104 
target gene, herein designated TARGET GENE. MAPKBP1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MAPKBP1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MAPKBP1 BINDING SITE, designated SEQ ID: 12 122, to the 
nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 

[18270] Another function of GAM104 is therefore inhibition of 

MAPKBP1 (Accession XP_03 1706.7) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with MAP- 
KBP1. 



[18271] Meningioma (disrupted in balanced translocation) 1 (MN1, 
Accession NP_002421.2) is another GAM 104 target gene, 
herein designated TARGET GENE. MN1 BINDING SITE1 and 
MN1 BINDING SITE2 are target binding sites found in un- 
translated regions of mRNA encoded by MN1, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MN1 BINDING SITE1 and MN1 BINDING SITE2, designated 
SEQ ID: 5008 and SEQ ID: 11831 respectively, to the nu- 
cleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 

[18272] Another function of GAM104 is therefore inhibition of 

Meningioma (disrupted in balanced translocation) 1 (MN1, 
Accession NP_002421.2) . Accordingly, utilities of 
GAM104 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MN1. 

[18273] Nucleosome assembly protein 1— like 1 (NAP1L1, Acces- 
sion NP_004528.1) is another GAM104 target gene, herein 
designated TARGET GENE. NAP1L1 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by NAP1L1, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NAP1L1 BINDING SITE, designated SEQ ID:19810, to the 
nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 

[18274] Another function of GAM104 is therefore inhibition of Nu- 
cleosome assembly protein 1-like 1 (NAP1L1, Accession 
NP_004528.1) . Accordingly, utilities of GAM104 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NAP1L1. 

[18275] Nucleosome assembly protein 1-like 1 (NAP1L1, Acces- 
sion NP_63 1946.1) is another GAM104 target gene, herein 
designated TARGET GENE. NAP1L1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by NAP1L1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NAP1L1 BINDING SITE, designated SEQ ID: 19810, to the 
nucleotide sequence of GAM104 RNA, herein designated 
GAM RNA, also designated SEQ ID:355. 

[18276] Another function of GAM104 is therefore inhibition of Nu- 
cleosome assembly protein 1-like 1 (NAP1L1, Accession 



NP_631946.1) . Accordingly, utilities of GAM104 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NAP1L1. 

[18277] Protocadherin beta 9 (PCDHB9, Accession NP.061992.2) is 
another GAM 104 target gene, herein designated TARGET 
GENE. PCDHB9 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
PCDHB9, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PCDHB9 BINDING SITE, designated 
SEQ ID:5387, to the nucleotide sequence of GAM104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18278] Another function of GAM104 is therefore inhibition of 

Protocadherin beta 9 (PCDHB9, Accession NP_061992.2), a 
gene which is a potential calcium- dependent cell- adhe- 
sion protein. Accordingly, utilities of GAM104 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with PCDHB9. 

[18279] The function of PCDHB9 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.Phospholipase c, delta 4 (PLCD4, Accession 



NP_116115.1) is another GAM104 target gene, herein 
designated TARGET GENE. PLCD4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PLCD4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PLCD4 BINDING SITE, designated 
SEQ ID:4220, to the nucleotide sequence of GAM104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18280] Another function of GAM104 is therefore inhibition of 

Phospholipase c, delta 4 (PLCD4, Accession NP_116115.1) 
. Accordingly, utilities of GAM104 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PLCD4. 

[18281] PTD012 (Accession NP.054758.2) is another GAM104 tar- 
get gene, herein designated TARGET GENE. PTD012 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by PTD012, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PTD012 
BINDING SITE, designated SEQ ID: 10079, to the nucleotide 
sequence of GAM 104 RNA, herein designated GAM RNA, 



also designated SEQ ID:355. 
[18282] Another function of GAM104 is therefore inhibition of 
PTD012 (Accession NP_054758.2) . Accordingly, utilities 
of GAM 104 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
PTD012. 

[18283] Recombination activating gene 1 (RAG1, Accession 

NP_000439.1) is another GAM104 target gene, herein 
designated TARGET GENE. RAG1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by RAG1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAG1 BINDING SITE, designated 
SEQ ID: 18485, to the nucleotide sequence of GAM104 
RNA, herein designated GAM RNA, also designated SEQ 
ID:355. 

[18284] Another function of GAM104 is therefore inhibition of Re- 
combination activating gene 1 (RAG1, Accession 
NP_000439.1) . Accordingly, utilities of GAM104 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAG1. 

[18285] Sodium channel, voltage-gated, type v, alpha polypeptide 



(long (electrocardiographic) qt syndrome 3) (SCN5A, Ac- 
cession NP_000326.2) is another GAM104 target gene, 
herein designated TARGET GENE. SCN5A BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by SCN5A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SCN5A BINDING 
SITE, designated SEQ ID: 19424, to the nucleotide se- 
quence of GAM 104 RNA, herein designated GAM RNA, 
also designated SEQ ID:355. 

[18286] Another function of GAM104 is therefore inhibition of 

Sodium channel, voltage-gated, type v, alpha polypeptide 
(long (electrocardiographic) qt syndrome 3) (SCN5A, Ac- 
cession NP_000326.2) . Accordingly, utilities of GAM104 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SCN5A. 

[18287] Splicing factor proline/glutamine rich (polypyrimidine 
tract binding protein associated) (SFPQ, Accession 
NP_005057.1) is another GAM104 target gene, herein 
designated TARGET GENE. SFPQ BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SFPQ, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SFPQ BINDING SITE, designated 
SEQ ID:9786, to the nucleotide sequence of GAM 104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18288] Another function of GAM104 is therefore inhibition of 
Splicing factor proline/glutamine rich (polypyrimidine 
tract binding protein associated) (SFPQ, Accession 
NP_005057.1), a gene which binds intronic polypyrimidine 
tracts. Accordingly, utilities of GAM104 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with SFPQ. 

[18289] The function of SFPQ and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM31.1.Testis expressed sequence 11 (TEX11, Acces- 
sion NP_112566.1) is another GAM104 target gene, herein 
designated TARGET GENE. TEX11 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded byTEXll, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TEX11 BINDING SITE, designated 



SEQ ID:12751, to the nucleotide sequence of GAM104 
RNA, herein designated GAM RNA, also designated SEQ 
ID:355. 

[18290] Another function of GAM104 is therefore inhibition of 
Testis expressed sequence 11 (TEX11, Accession 
NP_112566.1) . Accordingly, utilities of GAM104 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TEX11. 

[18291] Testis expressed sequence 14 (TEX14, Accession 

NP_112562.1) is another GAM104 target gene, herein 
designated TARGET GENE. TEX 14 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded byTEX14, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TEX14 BINDING SITE, designated 
SEQ ID:6837, to the nucleotide sequence of GAM104 RNA, 
herein designated GAM RNA, also designated SEQ ID:355. 

[18292] Another function of GAM104 is therefore inhibition of 
Testis expressed sequence 14 (TEX 14, Accession 
NP_112562.1) . Accordingly, utilities of GAM104 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TEX14. 



[18293] wd repeat domain 5 (WDR5, Accession NP.438172.1) is 
another GAM 104 target gene, herein designated TARGET 
GENE. WDR5 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by WDR5, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of WDR5 BINDING SITE, 
designated SEQ ID:9726, to the nucleotide sequence of 
GAM104 RNA, herein designated GAM RNA, also desig- 
nated SEQID:355. 

[18294] Another function of GAM 104 is therefore inhibition of Wd 
repeat domain 5 (WDR5, Accession NP.438172.1) . Ac- 
cordingly, utilities of GAM104 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with WDR5. 

[18295] zinc finger, dhhc domain containing 2 (ZDHHC2, Acces- 
sion NP_057437.1) is another GAM104 target gene, herein 
designated TARGET GENE. ZDHHC2 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by ZDHHC2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of ZDHHC2 BIND- 
ING SITE, designated SEQ ID:7683, to the nucleotide se- 
quence of GAM 104 RNA, herein designated GAM RNA, 
also designated SEQ ID:355. 

[18296] Another function of GAM104 is therefore inhibition of Zinc 
finger, dhhc domain containing 2 (ZDHHC2, Accession 
NP_057437.1) . Accordingly, utilities of GAM104 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZDHHC2. 

[18297] Zinc fi n g er protein 339 (ZNF339, Accession NP_067043.1) 
is another GAM104 target gene, herein designated TAR- 
GET GENE. ZNF339 BINDING SITE is a target binding site 
found in the 3 N untranslated region of mRNA encoded by 
ZNF339, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF339 BINDING SITE, designated 
SEQ ID: 10412, to the nucleotide sequence of GAM104 
RNA, herein designated GAM RNA, also designated SEQ 
ID:355. 

[18298] Another function of GAM104 is therefore inhibition of Zinc 
finger protein 339 (ZNF339, Accession NP_067043.1) . 
Accordingly, utilities of GAM104 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with ZNF339. 

[18299] 

[18300] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 105 
(GAM 105), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18301] GAM105 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM105 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18302] GAM105 gene, herein designated GAM GENE, and 

GAM105 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[18303] GAM105 gene encodes aGAM105 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM105 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM105 precursor RNA is designated SEQ ID:138, and is 
provided hereinbelow with reference to the sequence list- 



ing part. 

[18304] GAM105 precursor RN A folds onto itself, forming GAM105 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional 'hairpin 
structure\ As is well known in the art, this 'hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[18305] GAM105 precursor RNA folds onto itself, forming GAM105 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional 'hairpin 
structure'. As is well known in the art, this 'hairpin struc- 
ture', is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18306] Nucleotide sequence of GAM105 precursor RNA, desig- 
nated SEQ-ID: 138, and a schematic representation of a 
predicted secondary folding of GAM 105 folded precursor 
RNA are further described with reference to Table 2, 



hereby incorporated by reference. 

[18307] A n enzyme complex designated DICER COMPLEX, x dices x 
the GAM105 folded precursor RNA into GAM105 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM105 RNA is desig- 
nated SEQ ID:318, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18308] GAM 105 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM105 target 
RNA, herein designated GAM TARGET RNA. GAM 105 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5^ untranslated region, a protein 
coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[18309] GAM 105 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM105 target RNA, herein des- 



ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 105 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM105 RNA may have a different number of target 
binding sites in untranslated regions of aGAM105 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[18310] The complementary binding of GAM105 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 105 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM105 target RNA into GAM105 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 



[18311] ^ is appreciated that GAM105 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM105 target genes. The mRNA of each one of this plu- 
rality of GAM105 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 105 RNA, 
herein designated GAM RNA, and which when bound by 
GAM105 RNA causes inhibition of translation of respective 
one or more GAM 105 target proteins. 

[18312] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM105 gene, herein designated GAM GENE, on one or 
more GAM 105 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 



not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[18313] ^ is appreciated that specific functions and accordingly 
utilities of GAM105 correlate with, and may be deduced 
from, the identity of the target genes which GAM105 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18314] 
[18315] 

[18316] Atpase, class v, type lOd (ATP10D, Accession 

NM.020453.2) is a GAM105 target gene, herein desig- 
nated TARGET GENE. ATP10D BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by ATP10D, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ATP10D BINDING SITE, desig- 
nated SEQ ID: 13724, to the nucleotide sequence of 
GAM105 RNA, herein designated GAM RNA, also desig- 
nated SEQID:318. 

[18317] A function of GAM105 is therefore inhibition of Atpase, 

class v, type lOd (ATP10D, Accession NM_020453.2) . Ac- 



cordingly, utilities of GAM105 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with ATP10D. 

[18318] Collagen, type xix, alpha 1 (COL19A1, Accession 

NM_001858.2) is another GAM105 target gene, herein 
designated TARGET GENE. COL19A1 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by COL19A1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of COL19A1 BIND- 
ING SITE, designated SEQ ID:19700, to the nucleotide se- 
quence of GAM105 RNA, herein designated GAM RNA, 
also designated SEQ ID:318. 

[18319] Another function of GAM105 is therefore inhibition of 
Collagen, type xix, alpha 1 (COL19A1, Accession 
NM.001858.2), a gene which may act as a cross- bridge 
between fibrils and other extracellular matrix molecules. 
Accordingly, utilities of GAM105 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with COL19A1. 

[18320] The function of COL19A1 and its association with various 
diseases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM94.1.DKFZP727G051 (Accession XM.045308.6) is 
another GAM105 target gene, herein designated TARGET 
GENE. DKFZP727G051 BINDING SITE is a target binding 
site found in the 3 X untranslated region of mRNA encoded 
by DKFZP727G051, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP727G051 BINDING SITE, 
designated SEQ ID:6512, to the nucleotide sequence of 
GAM105 RNA, herein designated GAM RNA, also desig- 
nated SEQID:318. 

[18321] Another function of GAM105 is therefore inhibition of DK- 
FZP727G051 (Accession XM.045308.6) . Accordingly, util- 
ities of GAM105 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP727G051. 

[18322] Eyes absent homolog 3 (drosophila) (EYA3, Accession 
NM.001990.2) is another GAM105 target gene, herein 
designated TARGET GENE. EYA3 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by EYA3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of EYA3 
BINDING SITE, designated SEQ ID:15188, to the nucleotide 
sequence of GAM 105 RNA, herein designated GAM RNA, 
also designated SEQ ID:318. 

[18323] Another function of GAM105 is therefore inhibition of 
Eyes absent homolog 3 (drosophila) (EYA3, Accession 
NM.001990.2), a gene which may be involved in develop- 
ment of the eye. Accordingly, utilities of GAM105 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EYA3. 

[18324] The function of EYA3 has been established by previous 
studies. Abdelhak et al. (1997) identified 3 members of a 
novel family homologous to Drosophila 'eyes absent' gene 
(eya). One of these, EYA1 (OMIM Ref. No. 601653), was 
demonstrated to be mutant in cases of branchiootorenal 
dysplasia (BOR; 113650). EYA2 (OMIM Ref. No. 601654) 
and EYA3, like EYA1, are expressed in the ninth week of 
human development and may also underlie developmental 
defects. Xu et al. (1997) showed that in the limbs of 10.5- 
day mouse embryos, Eyal expression was largely re- 
stricted to the flexor tendons, whereas Eya2 was ex- 
pressed in the extensor tendons and probably also in the 



ligments of the phalanges. They demonstrated that the 
proline/serine/threonine- rich N- terminal regions of the 
protein products of the Eyal, Eya2, and Eya3 genes have 
transcriptional activator activity. These results supported 
a role for the Eya genes in connective tissue patterning in 
the limbs. Zimmerman et al. (1997) mapped the murine 
Eya3 gene to mouse chromosome 4 in the region syntenic 
with human lp36. In the mouse, no recombination was 
detected between the Eya3 gene and the gene encoding 
the oncogene FGR (OMIM Ref. No. 164940) which is lo- 
cated on lp36.2- p36.1. By fluorescence in situ hy- 
bridization, Zimmerman et al. (1997) established that the 
human EYA3 gene is on lp36. 

[18325] 

[18326] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18327] Abdelhak, S.; Kalatzis, V.; Heilig, R.; Compain, S.; Samson, 
D.; Vincent, C; Weil, D.; Cruaud, C; Sahly, I.; Leibovici, M.; 
Bitner- Glindzicz, M.; Francis, M.; Lacombe, D.; Vigneron, 
J.; Charachon, R.; Boven, K.; Bedbeder, P.; Van Rege- 
morter, N.; Weissenbach, J.; Petit, C. : A human homo- 
logue of the Drosophila eyes absent gene underlies bran- 



chio- oto- renal (BOR) syndrome and identifies a novel 
gene family. Nature Genet. 15: 157- 164, 1997. ; and 
[18328] XUj P.-X.; Cheng, J.; Epstein, J. A.; Maas, R. L. : Mouse Eya 
genes are expressed during limb tendon development and 
encode a transcriptional activation function. Proc. Nat. 
Acad. Sci. 

[18329] Further studies establishing the function and utilities of 
EYA3 are found in John Hopkins OMIM database record ID 
601655, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. KIAA1 5 50 
(Accession XM_039393.3) is another GAM105 target gene, 
herein designated TARGET GENE. KIAA1550 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA1550, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1550 
BINDING SITE, designated SEQ ID:16950, to the nucleotide 
sequence of GAM 105 RNA, herein designated GAM RNA, 
also designated SEQ ID:318. 

[18330] Another function of GAM105 is therefore inhibition of 

KIAA1550 (Accession XM.039393.3) . Accordingly, utili- 
ties of GAM105 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
KIAA1550. 

[18331] Solute carrier family 12 (potassium/chloride transporters), 
member 7 (SLC12A7, Accession NM_006598.1) is another 
GAM105 target gene, herein designated TARGET GENE. 
SLC12A7 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SLC12A7, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SLC12A7 BINDING SITE, designated SEQ 
ID:17473, to the nucleotide sequence of GAM105 RNA, 
herein designated GAM RNA, also designated SEQ ID:318. 

[18332] Another function of GAM105 is therefore inhibition of So- 
lute carrier family 12 (potassium/chloride transporters), 
member 7 (SLC12A7, Accession NM_006598.1), a gene 
which is a potassium/chloride- cotransporter. Accord- 
ingly, utilities of GAM105 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLC12A7. 

[18333] The function of SLC12A7 has been established by previ- 
ous studies. By searching EST databases, Mount et al. 
(1999) identified a cDNA encoding SLC12A7, which they 



initially termed KCC3 but later renamed KCC4. The de- 
duced 1,083- amino acid SLC12A7 protein contains 12 
membrane- spanning segments, 8 phosphorylation sites, 
7 of which are in the C terminus, and 4 potential N- gly- 
cosylation sites. SLC12A7 shares 65% amino acid identity 
with SLC12A4 (OMIM Ref. No. 604119) and 66% identity 
with SLC12A6 (OMIM Ref. No. 604878). Northern blot 
analysis detected a 5.3- kb SLC12A7 transcript in most 
tissues tested, with highest expression in heart and kid- 
ney and little or no expression in adult brain. Functional 
analysis confirmed that SLC12A7 is a KCC. 
[18334] Animal model experiments lend further support to the 
function of SLC12A7. Boettger et al. (2002) generated 
mice constitutively lacking KCC4, which is predominantly 
expressed in kidney, heart, lung, and liver. Kcc4 - /- mice 
were born at the expected mendelian ratio. They were vi- 
able and fertile; however, their body weight was roughly 
90% that of their littermates. Mice had normal hearing loss 
at postnatal day 14, indicated by normal auditory brain- 
stem responses. Hearing deteriorated quickly during the 
following week, after which mice were nearly deaf, with a 
hearing loss of 70 to 80 decibels. Histologic analysis re- 
vealed that the inner ear developed normally and could 



not be distinguished from those of wildtype animals at 
postnatal day 14. At postnatal day 21, however, outer hair 
cells of basal turns of the cochlea were almost totally ab- 
sent, whereas inner hair cells were still present. The de- 
generation proceeded from basal to apical turns. In adult 
knockout mice, the organ of Corti was lost completely in 
basal turns. In apical turns, some hair cells survived, ac- 
counting for the residual hearing ability in adult mice. 
Even in adult mice, there was no collapse of the Reissner 
membrane, which separates the scala media from the 
scala vestibuli, suggesting that Kcc4 is not essential for 
endolymph production. Outer hair cells of Kcc4 - /- mice 
degenerated before Deiters cells were lost, although Deit- 
ers cells and not outer hair cells normally express Kcc4 at 
this stage. This is consistent with a disturbance of extra- 
cellular homeostasis due to impaired salt uptake by Deit- 
ers cells, and may lead to death of outer hair cells by os- 
motic stress or membrane depolarization. Deafness in 
Kcc4 - /- mice was associated with renal tubular acidosis. 
The urine of knockout mice was more alkaline than that of 
wildtype littermates, whereas concentrations of sodium, 
potassium, and chloride were not changed. Blood gas 
analysis indicated a compensated metabolic acidosis with 



significantly decreased base excess. Immunofluorescence 
revealed that Kcc4 is expressed in basolateral membranes 
of several nephron segments. Intracellular chloride con- 
centration was increased in proximal tubules and particu- 
larly in alpha- intercalated cells of knockout mice. Con- 
sidering the prominent chloride/bicarbonate exchange 
activity in alpha- intercalated cells, the rise in intracellular 
chloride predicts a more alkaline intracellular pH in the 
knockout mice. This will decrease apical proton secretion 
by increasing the electrochemical gradient against which 
pumping has to occur. Thus, KCC4 joins the hydrogen 
ATPase (OMIM Ref. No. 192132) and AE1 anion exchanger 
(OMIM Ref. No. 109270) as the third transport protein of 
alpha- intercalated cells whose mutation entails renal 
tubular acidosis. Boettger et al. (2002) concluded that 
KCC4 is important for potassium recycling by siphoning 
potassium ions after their exit from outer hair cells into 
supporting Deiters cells, where potassium enters the gap 
junction pathway. 
[18335] it is appreciated that the abovementioned animal model 

for SLC12A7 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 



[18336] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18337] Mount, D. B.; Mercado, A.; Song, L; Xu, J.; George, A. L, 
Jr.; Delpire, E.; Gamba, G. : Cloning and characterization 
of KCC3 and KCC4, new members of the cation- chloride 
cotransporter gene family. J. Biol. Chem. 274: 16355- 
16362, 1999. ; and 

[18338] Boettger, T.; Hubner, C. A.; Maler, H.; Rust, M. B.; Beck, F. 
X.; Jentsch, T. J. : Deafness and renal tubular acidosis in 
mice lacking the K- CI co- transporter Kcc4. Nature 416: 
874- 878, 20. 

[18339] Further studies establishing the function and utilities of 
SLC12A7 are found in John Hopkins OMIM database 
record ID 604879, and in cited publications listed in Table 
5, which are hereby incorporated by reference. 

[18340] Fig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 106 
(GAM 106), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18341] GAM106 is a novel bioinformatically detected regulatory, 



non protein coding, micro RNA (miRNA) gene. The method 
by which GAM106 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18342] GAM106 gene, herein designated GAM GENE, and 

GAM106 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[18343] GAM106 gene encodes a GAM106 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM106 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM106 precursor RNA is designated SEQ ID:173, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 173 is located at 
position 13445376 relative to chromosome 20. 

[18344] GAM106 precursor RNA folds onto itself, forming GAM106 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 



sequence of the second half thereof. 

[18345] GAM106 precursor RN A folds onto itself, forming GAM106 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18346] Nucleotide sequence of GAM106 precursor RNA, desig- 
nated SEQ-ID: 173, and a schematic representation of a 
predicted secondary folding of GAM 106 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18347] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 106 folded precursor RNA into GAM 106 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 



Group: B) nucleotide sequence of GAM106 RNA is desig- 
nated SEQ ID:231, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18348] GAM 106 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM106 target 
RNA, herein designated GAM TARGET RNA. GAM 106 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[18349] GAM 106 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM106 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 106 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 



ing GAM106 RNA may have a different number of target 
binding sites in untranslated regions of a GAM106 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[18350] The complementary binding of GAM106 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 106 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 106 target RNA into GAM 106 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18351] it is appreciated that GAM106 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM106 target genes. The mRNA of each one of this plu- 
rality of GAM 106 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 106 RNA, 
herein designated GAM RNA, and which when bound by 
GAM106 RNA causes inhibition of translation of respective 
one or more GAM 106 target proteins. 



[18352] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM106 gene, herein designated GAM GENE, on one or 
more GAM 106 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[18353] it is appreciated that specific functions and accordingly 
utilities of GAM106 correlate with, and may be deduced 
from, the identity of the target genes which GAM106 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18354] 
[18355] 



[18356] AD024 (Accession NP_065726.1) is a GAM106 target 

gene, herein designated TARGET GENE. AD024 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by AD024, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of AD024 BIND- 
ING SITE, designated SEQ ID:14955, to the nucleotide se- 
quence of GAM 106 RNA, herein designated GAM RNA, 
also designated SEQ ID:231. 

[18357] a function of GAM106 is therefore inhibition of AD024 
(Accession NP.065726.1) . Accordingly, utilities of 
GAM106 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AD024. 

[18358] AEBP2 (Accession NP.694939.1) is another GAM 106 target 
gene, herein designated TARGET GENE. AEBP2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by AEBP2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of AEBP2 BIND- 
ING SITE, designated SEQ ID:20032, to the nucleotide se- 
quence of GAM 106 RNA, herein designated GAM RNA, 



also designated SEQ ID:231. 

[18359] Another function of GAM106 is therefore inhibition of 

AEBP2 (Accession NP.694939.1) . Accordingly, utilities of 
GAM106 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AEBP2. 

[18360] ci4orf77 (Accession XP_085101.1) is another GAM106 
target gene, herein designated TARGET GENE. C14orf77 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by C14orf77, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orf77 BINDING SITE, designated SEQ ID: 17031, to the 
nucleotide sequence of GAM106 RNA, herein designated 
GAM RNA, also designated SEQ ID:231. 

[18361] Another function of GAM106 is therefore inhibition of 

C14orf77 (Accession XP_085101.1) . Accordingly, utilities 
of GAM 106 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
C14orf77. 

[18362] Chromosome 20 open reading frame 142 (C20orfl42, Ac- 
cession XP_300782.1) is another GAM106 target gene, 
herein designated TARGET GENE. C20orfl42 BINDING SITE 



is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C20orfl42, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl42 
BINDING SITE, designated SEQ ID: 17640, to the nucleotide 
sequence of GAM106 RNA, herein designated GAM RNA, 
also designated SEQ ID:231. 



[18363] Another function of GAM106 is therefore inhibition of 

Chromosome 20 open reading frame 142 (C20orfl42, Ac- 
cession XP_300782.1) . Accordingly, utilities of GAM106 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl42. 

[18364] chromosome 20 open reading frame 147 (C20orfl47, Ac- 
cession NP.689880.1) is another GAM106 target gene, 
herein designated TARGET GENE. C20orfl47 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C20orfl47, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl47 
BINDING SITE, designated SEQ ID:4450, to the nucleotide 
sequence of GAM 106 RNA, herein designated GAM RNA, 
also designated SEQ ID:231. 

[18365] Another function of GAM106 is therefore inhibition of 

Chromosome 20 open reading frame 147 (C20orfl47, Ac- 
cession NP_689880.1) . Accordingly, utilities of GAM106 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl47. 

[18366] CYCS (Accession NP_06 1820.1) is another GAM 106 target 
gene, herein designated TARGET GENE. CYCS BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CYCS, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CYCS BIND- 
ING SITE, designated SEQ ID:6813, to the nucleotide se- 
quence of GAM106 RNA, herein designated GAM RNA, 
also designated SEQ ID:231. 

[18367] Another function of GAM106 is therefore inhibition of 

CYCS (Accession NP.061820.1) . Accordingly, utilities of 
GAM106 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CYCS. 

[18368] DKFZP564D172 (Accession NP.114431.2) is another 

GAM106 target gene, herein designated TARGET GENE. 
DKFZP564D172 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
DKFZP564D172, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP564D172 BINDING SITE, 
designated SEQ ID:4872, to the nucleotide sequence of 
GAM106 RNA, herein designated GAM RNA, also desig- 
nated SEQID:231. 



[18369] Another function of GAM106 is therefore inhibition of DK- 
FZP564D172 (Accession NP.114431.2) . Accordingly, util- 
ities of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564D172. 

[18370] DKFZp761A078 (Accession XP.089143.5) is another 

GAM106 target gene, herein designated TARGET GENE. 
DKFZp761A078 BINDING SITE is a target binding site 
found in the 5 x untranslated region of mRNA encoded by 
DKFZp761A078, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp761A078 BINDING SITE, 
designated SEQ ID:2068, to the nucleotide sequence of 
GAM106 RNA, herein designated GAM RNA, also desig- 
nated SEQID:231. 

[18371] Another function of GAM106 is therefore inhibition of DK- 
FZp761A078 (Accession XP.089143.5) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761A078. 

[18372] Fibroblast growth factor 5 (FGF5, Accession NP.149134.1) 
is another GAM106 target gene, herein designated TAR- 



GET GENE. FGF5 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by FGF5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FGF5 BINDING 
SITE, designated SEQ ID: 14955, to the nucleotide se- 
quence of GAM106 RNA, herein designated GAM RNA, 
also designated SEQ ID:231. 

[18373] Another function of GAM106 is therefore inhibition of Fi- 
broblast growth factor 5 (FGF5, Accession NP.149134.1), 
a gene which induces transformation and may regulate 
neuronal differentiation. Accordingly, utilities of GAM106 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FGF5. 

[18374] The function of FGF5 has been established by previous 
studies. Zhan et al. (1988) identified a fifth oncogene re- 
lated to fibroblast growth factors and termed it FGF5. The 
other four are FGFA (OMIM Ref. No. 131220), FGFB (OMIM 
Ref. No. 134920), INT2 (OMIM Ref. No. 164950), and HST 
(OMIM Ref. No. 164980). FGF5 was discovered when it ac- 
quired transforming potential by a DNA rearrangement 
accompanying transfection of NIH 3T3 cells with human 



tumor DNA. Two regions of the FCF5 sequence, contain- 
ing 122 of its 267 amino acid residues, were 40 to 50% 
homologous to the sequences of the 4 other members of 
the FGF oncogene family. FGF5, furthermore, was found to 
have a 3- exon structure typical for members of this fam- 
ily. FGF5 was found to be expressed in neonatal brain and 
in 3 of 13 human tumor cell lines examined. Nguyen et al. 
(1988) mapped FGF5 to 4q21 by in situ hybridization. 
Thus, it is not in the same cluster as the related HST and 
INT2 genes, which are coamplified in some tumor cells 
and were found by Nguyen et al. (1988), using pulsed 
field gel analysis, to be separated by only 40 kb. By poly- 
merase chain reaction (PCR) amplification of target se- 
quences in DNAs from somatic cell hybrids, Dionne et al. 
(1990) mapped the FGF5 gene to chromosome 4. By in 
situ chromosomal hybridization, Mattei et al. (1992) 
demonstrated that the corresponding gene in the mouse 
is on chromosome 5. Hebert et al. (1994) found that mice 
homozygous for a null allele of the Fgf5 gene, produced 
by gene targeting in embryonic stem cells, have abnor- 
mally long hair. This phenotype appeared identical to that 
of mice homozygous for the spontaneous mutation 'an- 
gora' (go). The transgenic mutant and the 'go' mutant 



failed to complement one another, and exon 1 of Fgf5 was 
found to be deleted in DNA from go homozygotes. Ex- 
pression of Fgf5 is detected in hair follicles from wildtype 
mice and is localized to the outer root sheath during the 
anagen VI phase of the hair growth cycle. The findings 
were interpreted as evidence that FGF5 functions as an in- 
hibitor of hair elongation, thus identifying a molecule 
whose normal function is apparently to regulate one step 
in the progression of the follicle through the hair growth 
cycle. It will be of interest to search for mutations in the 
FGF5 gene in hypertrichosis universalis (145700, 145701) 
as well as in other forms of hypertrichosis such as hairy 
elbows (OMIM Ref. No. 139600). 

[18375] 

[18376] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18377] Z han, X.; Bates, B.; Hu, X.; Goldfarb, M. : The human FGF- 
5 oncogene encodes a novel protein related to fibroblast 
growth factors. Molec. Cell. Biol. 8: 3487- 3495, 1988. ; 
and 

[18378] HebertJ. M.; Rosenquist, T.; GotzJ.; Martin, G. R. : FGF5 
as a regulator of the hair growth cycle: evidence from tar- 



geted and spontaneous mutations. Cell 78: 1017- 1025, 
1994. 

[18379] Further studies establishing the function and utilities of 
FGF5 are found in John Hopkins OMIM database record ID 
165190, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Fibroblast growth 
factor 5 (FGF5, Accession NP_004455.1) is another 
GAM106 target gene, herein designated TARGET GENE. 
FGF5 BINDING SITE is a target binding site found in the 3 x 
untranslated region of multiple transcripts of mRNA en- 
coded by FGF5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FGF5 BINDING SITE, designated 
SEQ ID: 14955, to the nucleotide sequence of GAM106 
RNA, herein designated GAM RNA, also designated SEQ 
ID:231. 

[18380] Another function of GAM106 is therefore inhibition of Fi- 
broblast growth factor 5 (FGF5, Accession NP_004455.1), 
a gene which induces transformation and may regulate 
neuronal differentiation. Accordingly, utilities of GAM106 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FGF5. 



[18381] The function of FGF5 has been established by previous 
studies. Zhan et al. (1988) identified a fifth oncogene re- 
lated to fibroblast growth factors and termed it FGF5. The 
other four are FGFA (OMIM Ref. No. 131220), FGFB (OMIM 
Ref. No. 134920), INT2 (OMIM Ref. No. 164950), and HST 
(OMIM Ref. No. 164980). FGF5 was discovered when it ac- 
quired transforming potential by a DNA rearrangement 
accompanying transfection of NIH 3T3 cells with human 
tumor DNA. Two regions of the FGF5 sequence, contain- 
ing 122 of its 267 amino acid residues, were 40 to 50% 
homologous to the sequences of the 4 other members of 
the FGF oncogene family. FGF5, furthermore, was found to 
have a 3- exon structure typical for members of this fam- 
ily. FGF5 was found to be expressed in neonatal brain and 
in 3 of 13 human tumor cell lines examined. Nguyen et al. 
(1988) mapped FGF5 to 4q21 by in situ hybridization. 
Thus, it is not in the same cluster as the related HST and 
INT2 genes, which are coamplified in some tumor cells 
and were found by Nguyen et al. (1988), using pulsed 
field gel analysis, to be separated by only 40 kb. By poly- 
merase chain reaction (PCR) amplification of target se- 
quences in DNAs from somatic cell hybrids, Dionne et al. 
(1990) mapped the FGF5 gene to chromosome 4. By in 



situ chromosomal hybridization, Mattei et al. (1992) 
demonstrated that the corresponding gene in the mouse 
is on chromosome 5. Hebert et al. (1994) found that mice 
homozygous for a null allele of the Fgf5 gene, produced 
by gene targeting in embryonic stem cells, have abnor- 
mally long hair. This phenotype appeared identical to that 
of mice homozygous for the spontaneous mutation 'an- 
gora' (go). The transgenic mutant and the 'go' mutant 
failed to complement one another, and exon 1 of Fgf5 was 
found to be deleted in DNA from go homozygotes. Ex- 
pression of Fgf5 is detected in hair follicles from wildtype 
mice and is localized to the outer root sheath during the 
anagen VI phase of the hair growth cycle. The findings 
were interpreted as evidence that FCF5 functions as an in- 
hibitor of hair elongation, thus identifying a molecule 
whose normal function is apparently to regulate one step 
in the progression of the follicle through the hair growth 
cycle. It will be of interest to search for mutations in the 
FGF5 gene in hypertrichosis universalis (145700, 145701) 
as well as in other forms of hypertrichosis such as hairy 
elbows (OMIM Ref. No. 139600). 

[18382] 

[18383] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[18384] Z han, X.; Bates, B.; Hu, X.; Goldfarb, M. : The human FGF- 
5 oncogene encodes a novel protein related to fibroblast 
growth factors. Molec. Cell. Biol. 8: 3487- 3495, 1988. ; 
and 

[18385] HebertJ. M.; Rosenquist, T.; GotzJ.; Martin, G. R. : FGF5 
as a regulator of the hair growth cycle: evidence from tar- 
geted and spontaneous mutations. Cell 78: 1017- 1025, 
1994. 

[18386] Further studies establishing the function and utilities of 
FGF5 are found in John Hopkins OMIM database record ID 
165190, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. FLJ 10613 (Accession 
NP_061940.1) is another GAM106 target gene, herein 
designated TARGET GENE. FLJ10613 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by FLJ 10613, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FLJ10613 BIND- 
ING SITE, designated SEQ ID:18157, to the nucleotide se- 
quence of GAM 106 RNA, herein designated GAM RNA, 



also designated SEQ ID:231. 
[18387] Another function of GAM106 is therefore inhibition of 

FLJ10613 (Accession NP_061940.1) . Accordingly, utilities 
of GAM 106 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10613. 

[18388] FLJ10815 (Accession NP_060701.1) is another GAM106 
target gene, herein designated TARGET GENE. FLJ10815 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10815, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10815 BINDING SITE, designated SEQ ID:5821, to the 
nucleotide sequence of GAM106 RNA, herein designated 
GAM RNA, also designated SEQ ID:231. 

[18389] Another function of GAM106 is therefore inhibition of 

FLJ10815 (Accession NP_060701.1) . Accordingly, utilities 
of GAM 106 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10815. 

[18390] FLJ20360 (Accession NP_060252.1) is another GAM106 
target gene, herein designated TARGET GENE. FLJ20360 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20360, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20360 BINDING SITE, designated SEQ ID:9007, to the 
nucleotide sequence of GAM106 RNA, herein designated 
GAM RNA, also designated SEQ ID:231. 
[18391] Another function of GAM106 is therefore inhibition of 

FLJ20360 (Accession NP.060252.1) . Accordingly, utilities 
of GAM 106 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20360. 

[18392] FLJ38716 (Accession NP_689580.1) is another GAM106 
target gene, herein designated TARGET GENE. FLJ38716 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ38716, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ38716 BINDING SITE, designated SEQ ID:19701, to the 
nucleotide sequence of GAM106 RNA, herein designated 
GAM RNA, also designated SEQ ID:231. 



[18393] Another function of GAM106 is therefore inhibition of 

FLJ38716 (Accession NP_689580.1) . Accordingly, utilities 
of GAM 106 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ38716. 

[18394] Fms-related tyrosine kinase 3 (FLT3, Accession 

NP_004110.1) is another GAM106 target gene, herein 
designated TARGET GENE. FLT3 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by FLT3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLT3 BINDING SITE, designated 
SEQ ID:20091, to the nucleotide sequence of GAM106 
RNA, herein designated GAM RNA, also designated SEQ 
ID:231. 

[18395] Another function of GAM106 is therefore inhibition of 
Fms-related tyrosine kinase 3 (FLT3, Accession 
NP_004110.1) . Accordingly, utilities of GAM106 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FLT3. 

[18396] Gap junction protein, alpha 4, 37kda (connexin 37) (GJA4, 
Accession NP_002051.1) is another GAM106 target gene, 



herein designated TARGET GENE. GJA4 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by GJA4, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of GJA4 BINDING SITE, 
designated SEQ ID: 17924, to the nucleotide sequence of 
GAM106 RNA, herein designated GAM RNA, also desig- 
nated SEQID:231. 
[18397] Another function of GAM 106 is therefore inhibition of Gap 
junction protein, alpha 4, 37kda (connexin 37) (GJA4, Ac- 
cession NP_002051.1), a gene which has a role in inter- 
cellular transport and communication. Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GJA4. 

[18398] The function of GJA4 has been established by previous 

studies. See 121011. Reed et al. (1993) used PCR amplifi- 
cation and cDNA library screening to clone DNA encoding 
the connexin 37 gap junction protein. The derived 
polypeptide contained 333 amino acids, with a predicted 
molecular mass of about 37 kD. RNA blots demonstrated 
that CX37 is expressed in multiple organs and tissues, in- 



eluding heart, uterus, ovary, and blood vessel endothe- 
lium, and in primary cultures of vascular endothelial cells. 
Reed et al. (1993) demonstrated that CX37 can form func- 
tional cell- to- cell channels that have unique voltage- 
dependence and unitary conductance properties. Willecke 
et al. (1990) used a mouse cDNA probe in Southern analy- 
sis of human- mouse somatic cell hybrids to map the hu- 
man CX37 gene to lpter- ql2. CX40 (OMIM Ref. No. 
121013) was assigned to the same region of chromosome 
1. Haefliger et al. (1992) showed that the homologs of 
CX37 and one other connexin gene are located on rat 
chromosome 4. 

[18399] 

[18400] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18401] Haefliger, J.- A.; Bruzzone, R.; Jenkins, N. A.; Gilbert, D.J.; 
Copeland, N. C; Paul, D. L : Four novel members of the 
connexin family of gap junction proteins: molecular 
cloning, expression, and chromosome mapping. J. Biol. 
Chem. 267: 2057- 2064, 1992. ; and 

[18402] Reed, k. E.; Westphale, E. M.; Larson, D. M.; Wang, H.- Z.; 
Veenstra, R. D.; Beyer, E. C. : Molecular cloning and func- 



tional expression of human connexin37, an endothelial 
cell gap jun. 

[18403] Further studies establishing the function and utilities of 
GJA4 are found in John Hopkins OMIM database record ID 
121012, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Gastrin-releasing 
peptide receptor (GRPR, Accession NP_005305.1) is an- 
other GAM 106 target gene, herein designated TARGET 
GENE. GRPR BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by GRPR, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GRPR BINDING SITE, designated SEQID:10332, 
to the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 

[18404] Another function of GAM106 is therefore inhibition of 
Gastrin-releasing peptide receptor (GRPR, Accession 
NP_005305.1), a gene which mediates its action by asso- 
ciation with g proteins that activate a phosphatidylinosi- 
tol- calcium second messenger system. Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



GRPR. 

[18405] The function of GRPR has been established by previous 
studies. Expression of gastrin- releasing polypeptide 
(GRP; 137260) and its receptor in tumors suggests that 
these molecules are part of an autocrine loop for growth. 
Spindel et al. (1990) cloned the human GRP receptor cDNA 
from a library made from a small cell lung carcinoma cell 
line using the mouse GRP receptor. The cDNA was in turn 
used to screen a human genomic library. Schantz et al. 
(1991) designed PCR primers that span the exon encoding 
amino acids 139 to 256 of the GRP receptor and used 
these for the analysis of somatic cell hybrids. In this way 
they found that the GRPR gene is located on the X chro- 
mosome. A panel of hybrids with translocations of the X 
chromosome permitted regionalization of the gene to 
Xpll- qll. Maslen and Boyd (1993) found that GRPR 
maps to Xp22.3- p21.2 rather than to the Xpll- qll in- 
terval as previously reported. The assignment of GRPR to 
distal Xp was supported by the comparative map position 
in the mouse. The mapping in the human was done by 
means of PCR amplification from a panel of somatic cell 
hybrids that retained reduced portions of the X chromo- 
some; the mapping in the mouse was done by linkage 



studies in interspecific backcross matings. Shiraishi et al. 
(1996) noted that within the haploid genome there are 
approximately 1,000 copies of the human endogenous 
retrovirus- like sequence, HERV- H. Although these se- 
quences are scattered throughout the genome, in situ hy- 
bridization experiments showed discrete clusters posi- 
tioned on lp and 7q. Shiraishi et al. (1996) located 3 
HERV- H sequences that were unexpectedly clustered 
within a 300- kb region close to the GRPR locus on the X 
chromosome. 

[18406] 

[18407] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18408] shiraishi, M.; Alitalo, T.; Sekiya, T. : The chromosomal or- 
ganization of the human endogenous retrovirus- like se- 
quence HERV- H: clustering of the HERV- H sequences in 
a 300- kb region close to the GRPR locus on the X chro- 
mosome. DNA Res. 3: 425- 429, 1996. ; and 

[18409] spindel, E. R.; Giladi, E.; Brehm, P.; Goodman, R. H.; 

Segerson, T. P. : Cloning and functional characterization 
of a complementary DNA encoding the murine fibroblast 
bombesin/gastrin- re. 



[18410] Further studies establishing the function and utilities of 
GRPR are found in John Hopkins OMIM database record ID 
305670, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Integrin, alpha 9 
(ITGA9, Accession NP.002198.1) is another GAM106 tar- 
get gene, herein designated TARGET GENE. ITGA9 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by ITGA9, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ITGA9 
BINDING SITE, designated SEQ ID:4333, to the nucleotide 
sequence of GAM106 RNA, herein designated GAM RNA, 
also designated SEQ ID:231. 

[18411] Another function of GAM106 is therefore inhibition of In- 
tegrin, alpha 9 (ITGA9, Accession NP_002198.1), a gene 
which recognizes the sequence a- e- i- d- g- i- e- I in 
cytotactin. and therefore may be associated with Lung 
cancer. Accordingly, utilities of GAM106 include diagno- 
sis, prevention and treatment of Lung cancer, and of other 
diseases and clinical conditions associated with ITGA9. 

[18412] The function of ITGA9 has been established by previous 
studies. The integrins are a large family of cell surface 



glycoproteins that mediate cell- cell adhesion and cell- 
matrix adhesion. Integrins are heterodimers composed of 
an alpha and a beta subunit bound noncovalently to each 
other. Alpha integrins contain a large N- terminal extra- 
cellular domain with 7 conserved repeats of putative metal 
binding domains, a transmembrane segment, and a short 
C- terminal cytoplasmic tail. Some alpha integrins also 
contain an approximately 200- amino acid insertion (I) 
domain, and some undergo cleavage near the transmem- 
brane domain. Integrin alpha- 4 (ITGA4; 192975) defines 
a distinct subfamily of alpha integrins because it is not 
cleaved and lacks an I domain. See 600536. Erie et al. 
(1991) isolated a partial cDNA encoding a novel alpha in- 
tegrin, which they designated alpha- A, from guinea pig 
epithelial cells. By a combination of techniques, Palmer et 
al. (1993) isolated cDNAs encoding integrin alpha- 9, the 
human homolog of alpha- A. The predicted alpha- 9 pro- 
tein contains 1,006 amino acids and is structurally similar 
to alpha- 4. Overall, the alpha- 4 and alpha- 9 proteins 
are 39% identical. Immunoprecipitation studies demon- 
strated that alpha- 9 forms an integrin heterodimer with 
beta- 1 (OMIM Ref. No. 135630). Using immunohisto- 
chemistry, Palmer et al. (1993) found that the alpha- 9 



protein was expressed in human airway and in various 
mouse tissues, including airway epithelial cells, basal lay- 
ers of squamous epithelium, smooth muscle, skeletal 
muscle, and hepatocytes. By analysis of a cloned segment 
from 3p22- p21.3, Daigo et al. (1999) determined that 
the integrin- alpha- RLC gene contains 28 exons and is 
located in this region. Yamakawa et al. (1993) identified a 
region of homozygous deletions on chromosome 3p21.3 
in lung cancer cell lines. Hibi et al. (1994) determined that 
this region includes the ITCA9 gene, which they referred 
to as alpha- RLC (alpha related to the development of 
lung cancer). The predicted alpha- RLC protein contains 
1,035 amino acids with a putative 29- amino acid N- ter- 
minal signal sequence. Northern blot analysis revealed 
that the alpha- RLC gene was expressed as 9.5- and 4.1- 
kb transcripts in all fetal tissues tested, and at lower levels 
in most adult tissues. Hibi et al. (1994) suggested that the 
2 transcripts result from the use of alternative polyadeny- 
lation signals. Alpha- RLC expression was aberrantly up- 
regulated in both cell lines and primary tumors of small 
cell lung cancer (SCLC; 182280), indicating that altered 
expression of alpha- RLC may contribute to the malignant 
phenotype of SCLC 



[18413] 

[18414] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18415] Daigo, Y.; Isomura, M.; Nishiwaki, T.; Tamari, M.; 

Ishikawa, S.; Kai, M.; Murata, Y.; Takeuchi, K.; Yamane, Y.; 
Hayashi, R.; Minami, M.; Fujino, M. A.; Hojo, Y.; Uchiyama, 
I.; Takagi, T.; Nakamura, Y. : Characterization of a 1200- 
kb genomic segment of chromosome 3p22- p21.3. DNA 
Res. 6: 37- 44, 1999. ; and 

[18416] Erie, D.J.; Sheppard, D.; BreussJ.; Ruegg, C; Pytela, R. : 
Novel integrin alpha and beta subunit cDNAs identified in 
airway epithelial cells and lung leukocytes using the poly- 
merase. 

[18417] Further studies establishing the function and utilities of 
ITGA9 are found in John Hopkins OMIM database record 
ID 603963, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. KIAA1 143 
(Accession XP_044014.1) is another GAM 106 target gene, 
herein designated TARGET GENE. KIAA1143 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA1143, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1143 
BINDING SITE, designated SEQ ID:2396, to the nucleotide 
sequence of GAM 106 RNA, herein designated GAM RNA, 
also designated SEQ ID:231. 
[18418] Another function of GAM106 is therefore inhibition of 

KIAA1143 (Accession XP.044014.1) . Accordingly, utilities 
of GAM106 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1143. 

H8419] KIAA1198 (Accession NP_065765.1) is another GAM106 
target gene, herein designated TARGET GENE. KIAA1198 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1198, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1198 BINDING SITE, designated SEQ ID:20133, to the 
nucleotide sequence of GAM106 RNA, herein designated 
GAM RNA, also designated SEQ ID:231. 

[18420] Another function of GAM106 is therefore inhibition of 

KIAA1198 (Accession NP_065765.1) . Accordingly, utilities 
of GAM 106 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA1198. 

I 1 8421] KIAA1765 (Accession XP_047355.1) is another GAM106 
target gene, herein designated TARGET GENE. KIAA1765 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1765, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1765 BINDING SITE, designated SEQ ID:18828, to the 
nucleotide sequence of GAM106 RNA, herein designated 
GAM RNA, also designated SEQ ID:231. 

[18422] Another function of GAM106 is therefore inhibition of 

KIAA1765 (Accession XP_047355.1) . Accordingly, utilities 
of GAM 106 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1765. 

[18423] LOC145786 (Accession XP_096860.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC145786 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC145786, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC145786 BINDING SITE, designated SEQ ID:823, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 
[18424] Another function of GAM106 is therefore inhibition of 

LOC145786 (Accession XP_096860.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145786. 

[18425] LOC146489 (Accession XP.047734.7) is another GAM106 
target gene, herein designated TARGET GENE. LOC146489 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146489, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146489 BINDING SITE, designated SEQ ID:4016, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 

[18426] Another function of GAM106 is therefore inhibition of 

LOC146489 (Accession XP_047734.7) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC146489. 

[18427] LOC146733 (Accession XP_097076.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC146733 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146733, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146733 BINDING SITE, designated SEQ ID:14955, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 

[18428] Another function of GAM106 is therefore inhibition of 

LOC146733 (Accession XP_097076.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146733. 

[18429] LOC154084 (Accession XP_098468.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC154084 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC154084, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC154084 BINDING SITE, designated SEQ ID:4793, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 
[18430] Another function of GAM106 is therefore inhibition of 

LOC154084 (Accession XP_098468.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154084. 

[18431] LOC165324 (Accession XP_092518.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC165324 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by LOC165324, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC165324 BINDING SITE, designated SEQ ID:18910, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 

[18432] Another function of GAM106 is therefore inhibition of 

LOC165324 (Accession XP_092518.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC165324. 



[18433] LOC283633 (Accession XP_208762.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC283633 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283633, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283633 BINDING SITE, designated SEQ ID:2396, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 

[18434] Another function of GAM106 is therefore inhibition of 

LOC283633 (Accession XP_208762.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283633. 

[18435] LOC284409 (Accession XP_2 11447.1) is another GAM 106 
target gene, herein designated TARGET GENE. LOC284409 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284409, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284409 BINDING SITE, designated SEQ ID:9942, to 



the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 
[18436] Another function of GAM106 is therefore inhibition of 

LOC284409 (Accession XP_211447.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284409. 

[18437] LOC284997 (Accession XP_211723.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC284997 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284997, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284997 BINDING SITE, designated SEQ ID:12650, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 

[18438] Another function of GAM106 is therefore inhibition of 

LOC284997 (Accession XP_211723.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284997. 

[18439] LOC285153 (Accession XP_211786.1) is another GAM106 



target gene, herein designated TARGET GENE. LOC285153 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285153, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285153 BINDING SITE, designated SEQ ID:3357, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 
[18440] Another function of GAM106 is therefore inhibition of 

LOC285153 (Accession XP_211786.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285153. 

[18441] LOC286356 (Accession XP_212290.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC286356 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286356, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286356 BINDING SITE, designated SEQ ID:14955, to 
the nucleotide sequence of GAM106 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:231. 
[18442] Another function of GAM106 is therefore inhibition of 

LOC286356 (Accession XP_212290.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286356. 

[18443] LOC286435 (Accession XP_2 10047.1) is another GAM 106 
target gene, herein designated TARGET GENE. LOC286435 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286435, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286435 BINDING SITE, designated SEQ ID:18372, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 

[18444] Another function of GAM106 is therefore inhibition of 

LOC286435 (Accession XP_2 10047.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286435. 

[18445] LOC339832 (Accession XP_295079.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC339832 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339832, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339832 BINDING SITE, designated SEQ ID:13768, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 
[18446] Another function of GAM106 is therefore inhibition of 

LOC339832 (Accession XP_295079.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339832. 

[18447] LOC339865 (Accession XP_295089.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC339865 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC339865, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339865 BINDING SITE, designated SEQ ID:14955, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 



[18448] Another function of GAM106 is therefore inhibition of 

LOC339865 (Accession XP_295089.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339865. 

[18449] LOC348264 (Accession XP_302706.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC348264 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC348264, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348264 BINDING SITE, designated SEQ ID: 13642, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 

[18450] Another function of GAM106 is therefore inhibition of 

LOC348264 (Accession XP_302706.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348264. 

[18451] LOC348265 (Accession XP_302705.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC348265 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC348265, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348265 BINDING SITE, designated SEQ ID: 13642, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 
[18452] Another function of GAM106 is therefore inhibition of 

LOC348265 (Accession XP_302705.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348265. 

[18453] LOC348721 (Accession XP_300822.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC348721 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC348721, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348721 BINDING SITE, designated SEQ ID: 1854, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 

[18454] Another function of GAM106 is therefore inhibition of 



LOC348721 (Accession XP_300822.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348721. 

[18455] LOC349430 (Accession XP_301084.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC349430 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC349430, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349430 BINDING SITE, designated SEQ ID: 18372, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 

[18456] Another function of GAM106 is therefore inhibition of 

LOC349430 (Accession XP_301084.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349430. 

[18457] LOC349432 (Accession XP_301086.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC349432 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349432, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349432 BINDING SITE, designated SEQ ID: 18372, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 
[18458] Another function of GAM106 is therefore inhibition of 

LOC349432 (Accession XP_301086.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349432. 

[18459] LOC57086 (Accession NP.065084.1) is another GAM106 
target gene, herein designated TARGET GENE. LOC57086 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC57086, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC57086 BINDING SITE, designated SEQ ID:14955, to the 
nucleotide sequence of GAM106 RNA, herein designated 
GAM RNA, also designated SEQ ID:231. 

[18460] Another function of GAM106 is therefore inhibition of 

LOC57086 (Accession NP_065084.1) . Accordingly, utili- 



ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC57086. 

[18461] Leucine zipper and ctnnbipl domain containing (LZIC, Ac- 
cession NP.115744.2) is another GAM106 target gene, 
herein designated TARGET GENE. LZIC BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by LZIC, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LZIC BINDING SITE, desig- 
nated SEQ ID: 14665, to the nucleotide sequence of 
GAM106 RNA, herein designated GAM RNA, also desig- 
nated SEQID:231. 

[18462] Another function of GAM106 is therefore inhibition of 

Leucine zipper and ctnnbipl domain containing (LZIC, Ac- 
cession NP_115744.2) .Accordingly, utilities of GAM106 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LZIC. 

[18463] Mitogen-activated protein kinase kinase kinase 7 interact- 
ing protein 2 (MAP3K7IP2, Accession NP_663317.1) is an- 
other GAM 106 target gene, herein designated TARGET 
GENE. MAP3K7IP2 BINDING SITE is a target binding site 



found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by MAP3K7IP2, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MAP3K7IP2 
BINDING SITE, designated SEQ ID:17213, to the nucleotide 
sequence of GAM106 RNA, herein designated GAM RNA, 
also designated SEQ ID:231. 

[18464] Another function of GAM106 is therefore inhibition of Mi- 
togen-activated protein kinase kinase kinase 7 interacting 
protein 2 (MAP3K7IP2, Accession NP_663317.1) . Accord- 
ingly, utilities of GAM106 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with MAP3K7IP2. 

[18465] Mitogen-activated protein kinase kinase kinase 7 interact- 
ing protein 2 (MAP3K7IP2, Accession NP_055908.1) is an- 
other GAM 106 target gene, herein designated TARGET 
GENE. MAP3K7IP2 BINDING SITE is a target binding site 
found in the 3^ untranslated region of multiple transcripts 
of mRNA encoded by MAP3K7IP2, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MAP3K7IP2 



BINDING SITE, designated SEQ ID:17213, to the nucleotide 
sequence of GAM 106 RNA, herein designated GAM RNA, 
also designated SEQ ID:231. 

[18466] Another function of GAM106 is therefore inhibition of Mi- 
togen-activated protein kinase kinase kinase 7 interacting 
protein 2 (MAP3K7IP2, Accession NP_05 5908.1) . Accord- 
ingly, utilities of GAM106 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with MAP3K7IP2. 

[18467] MGC11386 (Accession NP_116322.1) is another GAM106 
target gene, herein designated TARGET GENE. MGC11386 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC11386, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC11386 BINDING SITE, designated SEQ ID:5748, to the 
nucleotide sequence of GAM106 RNA, herein designated 
GAM RNA, also designated SEQ ID:231. 

[18468] Another function of GAM106 is therefore inhibition of 

MGC11386 (Accession NP_116322.1) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



MGC11386. 

[18469] MGC27005 (Accession NP.689795.2) is another GAM106 
target gene, herein designated TARGET GENE. MGC27005 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC27005, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC27005 BINDING SITE, designated SEQ ID:14955, to 
the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 

[18470] Another function of GAM106 is therefore inhibition of 

MGC27005 (Accession NP.689795.2) . Accordingly, utili- 
ties of GAM106 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC27005. 

[18471] Machado-joseph disease (spinocerebellar ataxia 3, olivo- 
pontocerebellar ataxia 3, autosomal dominant, ataxin 3) 
(MJD, Accession NP.004984.2) is another GAM 106 target 
gene, herein designated TARGET GENE. MJD BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of multiple transcripts of mRNA encoded by MJD, 
corresponding to a target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MJD BINDING SITE, designated SEQ ID:18203, 
to the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 

[18472] Another function of GAM106 is therefore inhibition of 

Machado-joseph disease (spinocerebellar ataxia 3, olivo- 
pontocerebellar ataxia 3, autosomal dominant, ataxin 3) 
(MJD, Accession NP.004984.2) . Accordingly, utilities of 
GAM106 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MJD. 

[18473] Machado-joseph disease (spinocerebellar ataxia 3, olivo- 
pontocerebellar ataxia 3, autosomal dominant, ataxin 3) 
(MJD, Accession NP.109376.1) is another GAM106 target 
gene, herein designated TARGET GENE. MJD BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of multiple transcripts of mRNA encoded by MJD, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MJD BINDING SITE, designated SEQ ID:18203, 
to the nucleotide sequence of GAM106 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:231. 



[18474] Another function of GAM106 is therefore inhibition of 

Machado-joseph disease (spinocerebellar ataxia 3, olivo- 
pontocerebellar ataxia 3, autosomal dominant, ataxin 3) 
(MJD, Accession NP.109376.1) . Accordingly, utilities of 
GAM106 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MJD. 

[18475] oiigophrenin 1 (OPHN1, Accession NP_002538.1) is an- 
other GAM 106 target gene, herein designated TARGET 
GENE. OPHN1 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
OPHN1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of OPHN1 BINDING SITE, designated 
SEQ ID: 14955, to the nucleotide sequence of GAM106 
RNA, herein designated GAM RNA, also designated SEQ 
ID:231. 

[18476] Another function of GAM106 is therefore inhibition of 
Oiigophrenin 1 (OPHN1, Accession NP_002538.1) . Ac- 
cordingly, utilities of GAM106 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with OPHN1. 

[18477] Phosphodiesterase 10a (PDE10A, Accession NP_006652.1) 



is another GAM106 target gene, herein designated TAR- 
GET GENE. PDE10A BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
PDE10A, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PDE10A BINDING SITE, designated 
SEQ ID: 13919, to the nucleotide sequence of GAM106 
RNA, herein designated GAM RNA, also designated SEQ 
ID:231. 

[18478] Another function of GAM106 is therefore inhibition of 

Phosphodiesterase 10a (PDE10A, Accession NP_006652.1) 
. Accordingly, utilities of GAM106 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PDE10A. 

[18479] phosphorylase kinase, alpha 1 (muscle) (PHKA1, Accession 
NP_002628.1) is another GAM106 target gene, herein 
designated TARGET GENE. PHKA1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PHKA1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PHKA1 BINDING SITE, designated 



SEQ ID:9297, to the nucleotide sequence of GAM106 RNA, 
herein designated GAM RNA, also designated SEQ ID:231. 

[18480] Another function of GAM106 is therefore inhibition of 

Phosphorylase kinase, alpha 1 (muscle) (PHKA1, Accession 
NP_002628.1) . Accordingly, utilities of GAM106 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PHKA1. 

[18481] Prostaglandin-endoperoxide synthase 2 (prostaglandin g/ 
h synthase and cyclooxygenase) (PTGS2, Accession 
NP_000954.1) is another GAM106 target gene, herein 
designated TARGET GENE. PTGS2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PTGS2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PTGS2 BINDING SITE, designated 
SEQ ID: 10976, to the nucleotide sequence of GAM106 
RNA, herein designated GAM RNA, also designated SEQ 
ID:231. 

[18482] Another function of GAM106 is therefore inhibition of 

Prostaglandin-endoperoxide synthase 2 (prostaglandin g/ 
h synthase and cyclooxygenase) (PTGS2, Accession 
NP_000954.1), a gene which may have a role as a major 



mediator of inflammation and/or a role for prostanoid 
signaling in activity- dependent plasticity, and therefore 
may be associated with Inflammatory diseases such as 
rheumatoid arthritis. Accordingly, utilities of GAM106 in- 
clude diagnosis, prevention and treatment of Inflamma- 
tory diseases such as rheumatoid arthritis., and of other 
diseases and clinical conditions associated with PTGS2. 

[18483] The function of PTGS2 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM100.1.Rab3a interacting protein (rabin3) (RAB3IP, 
Accession NP.071901.2) is another GAM106 target gene, 
herein designated TARGET GENE. RAB3IP BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by RAB3IP, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RAB3IP BINDING 
SITE, designated SEQ ID:13725, to the nucleotide se- 
quence of GAM 106 RNA, herein designated GAM RNA, 
also designated SEQ ID:231. 

[18484] Another function of GAM106 is therefore inhibition of 
Rab3a interacting protein (rabin3) (RAB3IP, Accession 



NP_071901.2) . Accordingly, utilities of GAM106 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB3IP. 

[18485] RASGRP3 (Accession NP_733772.1) is another GAM106 
target gene, herein designated TARGET GENE. RASGRP3 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by RASGRP3, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of RASGRP3 BINDING SITE, designated 
SEQ ID:9577, to the nucleotide sequence of GAM106 RNA, 
herein designated GAM RNA, also designated SEQ ID:231. 

[18486] Another function of GAM106 is therefore inhibition of 

RASGRP3 (Accession NP.733772.1) . Accordingly, utilities 
of GAM 106 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with RAS- 
GRP3. 

[18487] retNLB (Accession NP_115968.1) is another GAM106 tar- 
get gene, herein designated TARGET GENE. RETNLB BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by RETNLB, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RETNLB 
BINDING SITE, designated SEQ ID:14955, to the nucleotide 
sequence of GAM 106 RNA, herein designated GAM RNA, 
also designated SEQ ID:231. 

[18488] Another function of GAM106 is therefore inhibition of 

RETNLB (Accession NP_115968.1) . Accordingly, utilities of 
GAM106 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RETNLB. 

[18489] Rhomboid, veinlet-like 1 (drosophila) (RHBDL, Accession 
NP.003952.1) is another GAM106 target gene, herein 
designated TARGET GENE. RHBDL BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by RHBDL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RHBDL BINDING SITE, designated 
SEQ ID:4596, to the nucleotide sequence of GAM106 RNA, 
herein designated GAM RNA, also designated SEQ ID:231. 

[18490] Another function of GAM106 is therefore inhibition of 

Rhomboid, veinlet-like 1 (drosophila) (RHBDL, Accession 
NP_003952.1) . Accordingly, utilities of GAM106 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with RHBDL. 

I 1 8491] Ring finger protein 32 (RNF32, Accession NP_112198.1) is 
another GAM 106 target gene, herein designated TARGET 
GENE. RNF32 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by RNF32, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RNF32 BINDING SITE, designated SEQ 
ID:14433, to the nucleotide sequence of GAM106 RNA, 
herein designated GAM RNA, also designated SEQ ID:231. 

[18492] Another function of GAM106 is therefore inhibition of 

Ring finger protein 32 (RNF32, Accession NP_112198.1) . 
Accordingly, utilities of GAM106 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RNF32. 

[18493] siOO calcium binding protein, beta (neural) (S100B, Ac- 
cession NP_006263.1) is another GAM106 target gene, 
herein designated TARGET GENE. S100B BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by S100B, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 



ity of the nucleotide sequences of S100B BINDING SITE, 
designated SEQ ID: 14463, to the nucleotide sequence of 
GAM106 RNA, herein designated GAM RNA, also desig- 
nated SEQID:231. 

[18494] Another function of GAM106 is therefore inhibition of 
S100 calcium binding protein, beta (neural) (S100B, Ac- 
cession NP_006263.1), a gene which weakly binds calcium 
but binds zinc very tightly- distinct binding sites with dif- 
ferent affinities exist for both ions on each monomer. Ac- 
cordingly, utilities of GAM106 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with S100B. 

[18495] The function of S100B and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM49.1.STAF42 (Accession NP_444281.1) is another 
GAM106 target gene, herein designated TARGET GENE. 
STAF42 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by STAF42, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of STAF42 BINDING SITE, designated SEQ ID:565, to the 



nucleotide sequence of GAM106 RNA, herein designated 
GAM RNA, also designated SEQ ID:231. 

[18496] Another function of GAM106 is therefore inhibition of 

STAF42 (Accession NP_444281.1) . Accordingly, utilities of 
GAM106 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with STAF42. 

[18497] Syntaxin 7 (STX7, Accession NP.003 560.1) is another 
GAM106 target gene, herein designated TARGET GENE. 
STX7 BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by STX7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
STX7 BINDING SITE, designated SEQ ID: 10787, to the nu- 
cleotide sequence of GAM106 RNA, herein designated 
GAM RNA, also designated SEQ ID:231. 

[18498] Another function of GAM106 is therefore inhibition of 

Syntaxin 7 (STX7, Accession NP.003 560.1) . Accordingly, 
utilities of GAM106 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with STX7. 

[18499] surfeit 5 (SURF5, Accession NP_852468.1) is another 
GAM106 target gene, herein designated TARGET GENE. 



SURF5 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by SURF5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SURF5 BINDING SITE, designated 
SEQ ID:6232, to the nucleotide sequence of GAM106 RNA, 
herein designated GAM RNA, also designated SEQ ID:231. 
[18500] Another function of GAM106 is therefore inhibition of 
Surfeit 5 (SURF5, Accession NP.852468.1) . Accordingly, 
utilities of GAM106 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SURF5. 

[18501] jbcl domain family, member 2 (TBC1D2, Accession 
NP_060891.1) is another GAM106 target gene, herein 
designated TARGET GENE. TBC1D2 BINDING SITE is a tar- 
get binding site found in the 5^ untranslated region of 
mRNA encoded by TBC1D2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TBC1D2 BINDING 
SITE, designated SEQ ID:4122, to the nucleotide sequence 
of GAM 106 RNA, herein designated GAM RNA, also desig- 



nated SEQID:231. 

[18502] Another function of GAM106 is therefore inhibition of 
Tbcl domain family, member 2 (TBC1D2, Accession 
NP_060891.1) . Accordingly, utilities of GAM106 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TBC1D2. 

[18503] Tolloid-like 1 (TLL1, Accession NP.036596.3) is another 
GAM106 target gene, herein designated TARGET GENE. 
TLL1 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by TLL1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TLL1 BINDING SITE, designated SEQ ID:5091, to the nu- 
cleotide sequence of GAM106 RNA, herein designated 
GAM RNA, also designated SEQ ID:231. 

[18504] Another function of GAM106 is therefore inhibition of 
Tolloid-like 1 (TLL1, Accession NP.036596.3), a gene 
which is involved in bone morphogenesis. Accordingly, 
utilities of GAM106 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TLL1. 

[18505] The function of TLL1 has been established by previous 



studies. Scott et al. (1999) compared enzymatic activities 
and expression domains of 4 mammalian BMP1/TLD- like 
proteases and found differences in their ability to process 
fibrillar collagen precursors and to cleave chordin (OMIM 
Ref. No. 603475). As previously demonstrated for BMP1 
and TLD, TLL1 specifically processes procollagen C- 
propeptides at the physiologically relevant site, whereas 
TLL2 (OMIM Ref. No. 606743) lacks this activity. BMP1 and 
TLL1 cleave chordin, at sites similar to procollagen C- 
propeptide cleavage sites, and counteract dorsalizing ef- 
fects of chordin upon overexpression on Xenopus em- 
bryos. Proteases TLD and TLL2 do not cleave chordin. 

[18506] Animal model experiments lend further support to the 
function of TLL1. Clark et al. (1999) used gene targeting 
in embryonic stem cells to produce mice with a disrupted 
allele for Till. Homozygous mutants were embryonic 
lethal, with death at midgestation from cardiac failure and 
a constellation of developmental defects confined to the 
heart. Constant features were incomplete formation of the 
muscular interventricular septum and an abnormal and 
novel positioning of the heart and aorta. 

[18507] it j S appreciated that the abovementioned animal model 
for TLL1 is acknowledged by those skilled in the art as a 



scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[18508] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18509] scott, I. C; Blitz, I. L; Pappano, W. N.; Imamura, Y.; Clark, 
T. C; Steiglitz, B. M.; Thomas, C. L; Maas, S. A.; Takahara, 
K.; Cho, K. W. Y.; Greenspan, D. S. : Mammalian BMP- 
1/tolloid- related metalloproteinases, including novel 
family member mammalian tolloid- like 2, have differen- 
tial enzymatic activities and distributions of expression 
relevant to patterning and skeletogenesis. Dev. Biol. 213: 
283- 300, 1999. ; and 

[18510] ciark, T. C; Conway, S. J.; Scott, I. C; Labosky, P. A.; Win- 
nier, C; Bundy, J.; Hogan, B. L. M.; Greenspan, D. S. : The 
mammalian Tolloid- like 1 gene, Till, is necessary for 
normal s. 

[18511] Further studies establishing the function and utilities of 
TLL1 are found in John Hopkins OMIM database record ID 
606742, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. 

[18512] Fig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 



ferred to here as Genomic Address Messenger 107 
(GAM 107), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18513] GAM107 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM107 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18514] GAM107 gene, herein designated GAM GENE, and 

GAM107 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[18515] GAM107 gene encodes a GAM107 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM107 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM107 precursor RNA is designated SEQ ID:79, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[18516] GAM107 precursor RNA folds onto itself, forming GAM107 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[18517] GAM107 precursor RNA folds onto itself, forming GAM107 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional "hairpin 
structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18518] Nucleotide sequence of GAM107 precursor RNA, desig- 
nated SEQ-ID: 79, and a schematic representation of a 
predicted secondary folding of GAM 107 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18519] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM107 folded precursor RNA into GAM107 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM107 RNA is desig- 
nated SEQ ID:341, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18520] GAM 107 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM107 target 
RNA, herein designated GAM TARGET RNA. GAM 107 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

I 1 8521] GAM107 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM107 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 107 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 



target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM107 RNA may have a different number of target 
binding sites in untranslated regions of a GAM107 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[18522] The complementary binding of GAM107 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 107 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM107 target RNA into GAM107 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18523] it is appreciated that GAM107 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM107 target genes. The mRNA of each one of this plu- 
rality of GAM 107 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 



which is at least partly complementary to GAM 107 RNA, 
herein designated GAM RNA, and which when bound by 
GAM107 RNA causes inhibition of translation of respective 
one or more GAM 107 target proteins. 

[18524] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM107 gene, herein designated GAM GENE, on one or 
more GAM 107 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[18525] it j S appreciated that specific functions and accordingly 
utilities of GAM107 correlate with, and may be deduced 
from, the identity of the target genes which GAM107 



binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18526] 
[18527] 

[18528] Butyrophilin, subfamily 2, member a2 (BTN2A2, Accession 
NM.006995.2) is a GAM107 target gene, herein desig- 
nated TARGET GENE. BTN2A2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by BTN2A2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of BTN2A2 BINDING SITE, desig- 
nated SEQ ID: 19308, to the nucleotide sequence of 
GAM107 RNA, herein designated GAM RNA, also desig- 
nated SEQID:341. 

[18529] a function of GAM107 is therefore inhibition of Buty- 
rophilin, subfamily 2, member a2 (BTN2A2, Accession 
NM_006995.2) . Accordingly, utilities of GAM107 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BTN2A2. 

[18530] Distal-less homeobox 4 (DLX4, Accession NM_138281.1) 
is another GAM107 target gene, herein designated TAR- 



GET GENE. DLX4 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by DLX4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DLX4 BINDING 
SITE, designated SEQ ID:489, to the nucleotide sequence 
of GAM107 RNA, herein designated GAM RNA, also desig- 
nated SEQID:341. 

[18531] Another function of GAM107 is therefore inhibition of 

Distal-less homeobox 4 (DLX4, Accession NM.138281.1), 
a gene which may regulate gene expression, morphogen- 
esis, and differentiation. Accordingly, utilities of GAM107 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DLX4. 

[18532] The function of DLX4 has been established by previous 
studies. Using degenerate PCR, Nakamura et al. (1996) 
cloned a gene, which they referred to as DLX7, from hu- 
man and mouse that may represent the mammalian or- 
tholog of the newt gene NuHBox- 5. They isolated a hu- 
man cDNA predicting a 167- amino acid protein. The 
homeodomains of these genes are highly similar to those 
of all other vertebrate DLX genes, but there is divergence 



upstream of the homeodomain between the human and 
mouse DLX7 genes and between DLX7 and other DLX 
genes. They presented evidence that the mouse Dlx7 gene 
is alternatively spliced. By Northern blot analysis, Naka- 
mura et al. (1996) found that DLX7 is expressed as a 2.3- 
kb transcript in several human cell lines. By fluorescence 
in situ hybridization (FISH), Nakamura et al. (1996) 
mapped DLX7 to 17q21.3- q22. They stated that the hu- 
man DLX7 and DLX3 (OMIM Ref. No. 600525) genes are 
10 kb apart and are arranged in a tail- to- tail tandem 
orientation, similarly to that found in mouse. Using dual- 
color FISH, Nakamura et al. (1996) determined that human 
DLX7 and HOX9B (OMIM Ref. No. 142964) lie within 2 Mb 
of one another. Quinn et al. (1997) undertook a DNA 
binding site screen of a 32- week human placental cDNA 
library using a consensus homeodomain binding site as a 
probe. They claimed that this study represented the first 
library screen carried out to isolate homeo box genes 
from the human placenta. They found that 3 homeo box 
genes known to be expressed in embryo, HB24 (OMIM Ref. 
No. 142995), GAX (OMIM Ref. No. 600535), and MSX2 
(OMIM Ref. No. 123101), are also expressed in the pla- 
centa. They also identified a novel homeo box gene, des- 



ignated DLX4 by them, that showed 85% sequence identity 
with the homeodomain encoded by the Drosophila 'distal- 
less' gene. Using FISH, they assigned DLX4 to 17q21- 
q22. This placed DLX4 in the same region of chromosome 
17 as a member of the distal- less family gene DLX3 
(OMIM Ref. No. 600525) and the HOXB homeo box gene 
cluster (see OMIM Ref. No. HOXB1; 142968). DLX1 (OMIM 
Ref. No. 600029) and DLX2 (OMIM Ref. No. 126255) are 
closely linked on chromosome 2; DLX5 (OMIM Ref. No. 
600028) and DLX6 (OMIM Ref. No. 600030) are closely 
linked on chromosome 7. Thus, Quinn et al. (1997) pre- 
dicted that DLX3 and DLX4 are closely linked and that they 
arose through gene duplication and divergence from a 
common ancestral precursor. 

[18533] 

[18534] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18535] Morasso, M. I.; Yonescu, R.; Griffin, C. A.; Sargent, T. D. : 
Localization of human DLX8 to chromosome 17q21.3- 
q22 by fluorescence in situ hybridization. Mammalian 
Genome 8: 302- 303, 1997. ; and 

[18536] Nakamura, S.; Stock, D. W.; Wydner, K. L; Bollekens, J. A.; 



Takeshita, K.; Nagai, B. M.; Chiba, S.; Kitamura, T.; Free- 
land, T. M.; Zhao, Z.; Minowada, J.; Lawrence, J. B.; Weiss, 
K. M. 

[18537] Further studies establishing the function and utilities of 
DLX4 are found in John Hopkins OMIM database record ID 
601911, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. LOC12 7534 
(Accession ) is another GAM107 target gene, herein desig- 
nated TARGET GENE. LOC127534 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by LOC127534, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LOC127534 BINDING 
SITE, designated SEQ ID:8266, to the nucleotide sequence 
of GAM107 RNA, herein designated GAM RNA, also desig- 
nated SEQID:341. 

[18538] Another function of GAM107 is therefore inhibition of 
LOC127534 (Accession ) . Accordingly, utilities of 
GAM107 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC127534. 

[18539] 



[18540] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 108 
(GAM 108), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18541] GAM108 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM108 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18542] GAM108 gene, herein designated GAM GENE, and 

GAM 108 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[18543] GAM108 gene encodes a GAM108 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM108 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM108 precursor RNA is designated SEQ ID:171, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[18544] GAM108 precursor RNA folds onto itself, forming GAM108 
folded precursor RNA, herein designated GAM FOLDED 



PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[18545] GAM108 precursor RNA folds onto itself, forming GAM108 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18546] Nucleotide sequence of GAM108 precursor RNA, desig- 
nated SEQ-ID: 171, and a schematic representation of a 
predicted secondary folding of CAM 108 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18547] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM108 folded precursor RNA into GAM108 RNA, 



herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM108 RNA is desig- 
nated SEQ ID:298, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18548] GAM 108 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM108 target 
RNA, herein designated GAM TARGET RNA. GAM 108 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[18549] GAM 108 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM108 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 108 
RNA is an accurate or a partial inversed-reversed se- 



quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM108 RNA may have a different number of target 
binding sites in untranslated regions of a GAM108 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[18550] jhe complementary binding of GAM108 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 108 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 108 target RNA into GAM 108 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18551] it is appreciated that GAM108 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM108 target genes. The mRNA of each one of this plu- 



rality of GAM 108 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 108 RNA, 
herein designated GAM RNA, and which when bound by 
GAM108 RNA causes inhibition of translation of respective 
one or more GAM 108 target proteins. 

[18552] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM108 gene, herein designated GAM GENE, on one or 
more GAM 108 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[18553] ^ is appreciated that specific functions and accordingly 



utilities of GAM108 correlate with, and may be deduced 
from, the identity of the target genes which GAM108 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18554] 
[18555] 

[18556] FLJ21276 (Accession ) is a GAM108 target gene, herein 

designated TARGET GENE. FLJ21276 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by FLJ21276, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FLJ21276 BIND- 
ING SITE, designated SEQ ID:532, to the nucleotide se- 
quence of GAM108 RNA, herein designated GAM RNA, 
also designated SEQ ID:298. 

[18557] a function of GAM108 is therefore inhibition of FLJ21276 
(Accession ) . Accordingly, utilities of GAM108 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with FLJ21276. 

[18558] Forkhead box el (thyroid transcription factor 2) (FOXE1, 
Accession NM_004473.3) is another GAM108 target gene, 



herein designated TARGET GENE. F0XE1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by FOXE1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FOXE1 BINDING SITE, 
designated SEQ ID:9989, to the nucleotide sequence of 
GAM108 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:298. 

[18559] Another function of GAM108 is therefore inhibition of 
Forkhead box el (thyroid transcription factor 2) (FOXE1, 
Accession NM.004473.3) . Accordingly, utilities of 
GAM108 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FOXE1. 

[18560] Protein kinase (camp-dependent, catalytic) inhibitor 
gamma (PKIG, Accession NM_007066.2) is another 
GAM108 target gene, herein designated TARGET GENE. 
PKIG BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by PKIG, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PKIG BINDING SITE, designated SEQ ID: 15790, to the nu- 



cleotide sequence of GAM108 RNA, herein designated 
GAM RNA, also designated SEQ ID:298. 
[18561] Another function of GAM108 is therefore inhibition of 
Protein kinase (camp-dependent, catalytic) inhibitor 
gamma (PKIG, Accession NM.007066.2) . Accordingly, 
utilities of GAM108 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PKIG. 

[18562] 

[18563] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 109 
(GAM 109), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18564] GAM109 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM109 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18565] GAM109 gene, herein designated GAM GENE, and 

GAM109 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[18566] GAM109 gene encodes a GAM 109 precursor RNA, herein 



designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM109 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM109 precursor RNA is designated SEQ ID:90, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[18567] GAM109 precursor RNA folds onto itself, forming GAM109 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[18568] GAM109 precursor RNA folds onto itself, forming GAM109 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18569] Nucleotide sequence of GAM109 precursor RNA, desig- 
nated SEQ-ID: 90, and a schematic representation of a 
predicted secondary folding of GAM 109 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18570] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM109 folded precursor RNA into GAM109 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM109 RNA is desig- 
nated SEQ ID:290, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18571] GAM109 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM109 target 
RNA, herein designated GAM TARGET RNA. GAM 109 tar- 
get RNA comprises three regions, as is typical of mRNA of 



a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[18572] GAM 109 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM109 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 109 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM109 RNA may have a different number of target 
binding sites in untranslated regions of a GAM109 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[18573] The complementary binding of GAM109 RNA, herein des- 



ignated GAM RNA, to target binding sites on GAM 109 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 109 target RNA into GAM 109 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18574] | t j S appreciated that GAM109 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM109 target genes. The mRNA of each one of this plu- 
rality of GAM 109 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 109 RNA, 
herein designated GAM RNA, and which when bound by 
GAM109 RNA causes inhibition of translation of respective 
one or more GAM 109 target proteins. 

[18575] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM109 gene, herein designated GAM GENE, on one or 
more GAM 109 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 



ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[18576] ^ is appreciated that specific functions and accordingly 
utilities of GAM109 correlate with, and may be deduced 
from, the identity of the target genes which GAM109 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18577] 
[18578] 

[18579] Adisintegrin and metalloproteinase domain 10 (ADAM 10, 
Accession NM_001110.1) is a GAM109 target gene, herein 
designated TARGET GENE. ADAM 10 BINDING SITE is a tar- 
get binding site found in the 5^ untranslated region of 
mRNA encoded by ADAM 10, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of ADAM10 BIND- 
ING SITE, designated SEQ ID:14240, to the nucleotide se- 
quence of GAM 109 RNA, herein designated GAM RNA, 
also designated SEQ ID:290. 

[18580] a function of GAM109 is therefore inhibition of Adisinte- 
grin and metalloproteinase domain 10 (ADAM 10, Acces- 
sion NM_001110.1), a gene which Member of ADAM fam- 
ily of zinc metalloproteases. Accordingly, utilities of 
GAM109 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ADAM10. 

[18581] The function of ADAM10 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Atpase, h+ transporting, lysosomal 21kda, vO 
subunit c" (ATP6V0B, Accession NM.004047.2) is another 
GAM109 target gene, herein designated TARGET GENE. 
ATP6V0B BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by ATP6V0B, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ATP6V0B BINDING SITE, designated SEQ 
ID:18127, to the nucleotide sequence of GAM109 RNA, 



herein designated GAM RNA, also designated SEQ ID:290. 
[18582] Another function of GAM 109 is therefore inhibition of At- 
pase, h+ transporting, lysosomal 21kda, vO subunit c M 
(ATP6V0B, Accession NM_004047.2) . Accordingly, utilities 
of GAM 109 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ATP6V0B. 

[18583] BMF (Accession NM.033503.2) is another GAM109 target 
gene, herein designated TARGET GENE. BMF BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by BMF, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BMF BINDING 
SITE, designated SEQ ID: 13824, to the nucleotide se- 
quence of GAM109 RNA, herein designated GAM RNA, 
also designated SEQ ID:290. 

[18584] Another function of GAM109 is therefore inhibition of BMF 
(Accession NM_033503.2) . Accordingly, utilities of 
GAM109 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BMF. 

[18585] BOP (Accession XM.097915.2) is another GAM109 target 
gene, herein designated TARGET GENE. BOP BINDING SITE 



is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by BOP, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BOP BINDING 
SITE, designated SEQ ID:6290, to the nucleotide sequence 
of GAM109 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:290. 

[18586] Another function of GAM109 is therefore inhibition of BOP 
(Accession XM_097915.2) . Accordingly, utilities of 
GAM109 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BOP. 

[18587] chromosome 20 open reading frame 124 (C20orfl24, Ac- 
cession XM_300247.1) is another GAM109 target gene, 
herein designated TARGET GENE. C20orfl24 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C20orfl24, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl24 
BINDING SITE, designated SEQ ID:14412, to the nucleotide 
sequence of GAM 109 RNA, herein designated GAM RNA, 
also designated SEQ ID:290. 



[18588] Another function of GAM109 is therefore inhibition of 

Chromosome 20 open reading frame 124 (C20orfl24, Ac- 
cession XM_300247.1) . Accordingly, utilities of GAM109 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl24. 

[18589] Core-binding factor, runt domain, alpha subunit 2; 

translocated to, 2 (CBFA2T2, Accession NM_175864.1) is 
another GAM 109 target gene, herein designated TARGET 
GENE. CBFA2T2 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by CBFA2T2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CBFA2T2 BIND- 
ING SITE, designated SEQ ID:2361, to the nucleotide se- 
quence of GAM109 RNA, herein designated GAM RNA, 
also designated SEQ ID:290. 

[18590] Another function of GAM109 is therefore inhibition of 
Core-binding factor, runt domain, alpha subunit 2; 
translocated to, 2 (CBFA2T2, Accession NM_175864.1), a 
gene which is a putative transcription factor. Accordingly, 
utilities of GAM109 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with CBFA2T2. 

[18591] The function of CBFA2T2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.1.FLJ21709 (Accession ) is another GAM109 
target gene, herein designated TARGET GENE. FLJ21709 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ21709, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21709 BINDING SITE, designated SEQ ID: 15800, to the 
nucleotide sequence of GAM109 RNA, herein designated 
GAM RNA, also designated SEQ ID:290. 

[18592] Another function of GAM109 is therefore inhibition of 
FLJ21709 (Accession ) . Accordingly, utilities of GAM 109 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FLJ21709. 

[18593] KIAA1110 (Accession ) is another GAM 109 target gene, 

herein designated TARGET GENE. KIAA1110 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA1110, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1110 
BINDING SITE, designated SEQ ID:12180, to the nucleotide 
sequence of GAM 109 RNA, herein designated GAM RNA, 
also designated SEQ ID:290. 

[18594] Another function of GAM109 is therefore inhibition of 

KIAA1110 (Accession ) . Accordingly, utilities of GAM109 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1110. 

[18595] KIAA1466 (Accession XM.050285.2) is another GAM109 
target gene, herein designated TARGET GENE. KIAA1466 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1466, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1466 BINDING SITE, designated SEQ ID: 15690, to the 
nucleotide sequence of GAM109 RNA, herein designated 
GAM RNA, also designated SEQ ID:290. 

[18596] Another function of GAM109 is therefore inhibition of 

KIAA1466 (Accession XM.050285.2) . Accordingly, utili- 
ties of GAM109 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



KIAA1466. 

I 1 8597] KIAA1879 (Accession XM.056635.4) is another GAM109 
target gene, herein designated TARGET GENE. KIAA1879 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1879, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1879 BINDING SITE, designated SEQ ID:5187, to the 
nucleotide sequence of GAM109 RNA, herein designated 
GAM RNA, also designated SEQ ID:290. 

[18598] Another function of GAM109 is therefore inhibition of 

KIAA1879 (Accession XM.056635.4) . Accordingly, utili- 
ties of GAM109 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1879. 

[18599] LOC131873 (Accession XM.067585.7) is another GAM109 
target gene, herein designated TARGET GENE. LOC131873 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC131873, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC131873 BINDING SITE, designated SEQ ID:14590, to 
the nucleotide sequence of GAM109 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:290. 
[18600] Another function of GAM109 is therefore inhibition of 

LOC131873 (Accession XM.067585.7) . Accordingly, utili- 
ties of GAM109 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC131873. 

[18601] LOC203297 (Accession ) is another GAM109 target gene, 
herein designated TARGET GENE. LOC203297 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC203297, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC203297 BINDING SITE, designated SEQ ID:2084, to the 
nucleotide sequence of GAM109 RNA, herein designated 
GAM RNA, also designated SEQ ID:290. 

[18602] Another function of GAM109 is therefore inhibition of 
LOC203297 (Accession ) . Accordingly, utilities of 
GAM109 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC203297. 



[18603] LOC221922 (Accession XM_166555.1) is another GAM109 
target gene, herein designated TARGET GENE. LOC221922 
BINDING SITE1 and LOC221922 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC221922, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC221922 BINDING SITE1 
and LOC221922 BINDING SITE2, designated SEQ ID:15720 
and SEQ ID:4591 respectively, to the nucleotide sequence 
of GAM109 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:290. 

[18604] Another function of GAM109 is therefore inhibition of 

LOC221922 (Accession XM.166555.1) . Accordingly, utili- 
ties of GAM109 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221922. 

[18605] LOC91266 (Accession XM.037268.7) is another GAM109 
target gene, herein designated TARGET GENE. LOC91266 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91266, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
LOC91266 BINDING SITE, designated SEQ ID:4492, to the 
nucleotide sequence of GAM109 RNA, herein designated 
GAM RNA, also designated SEQ ID:290. 
[18606] Another function of GAM109 is therefore inhibition of 

LOC91266 (Accession XM.037268.7) . Accordingly, utili- 
ties of GAM109 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91266. 

[18607] Transmembrane, prostate androgen induced rna (TMEPAI, 
Accession NM_020182.2) is another GAM109 target gene, 
herein designated TARGET GENE. TMEPAI BINDING SITE is 
a target binding site found in the 3 N untranslated region 
of mRNA encoded by TMEPAI, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TMEPAI BINDING 
SITE, designated SEQ ID:1160, to the nucleotide sequence 
of GAM109 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:290. 

[18608] Another function of GAM109 is therefore inhibition of 

Transmembrane, prostate androgen induced rna (TMEPAI, 
Accession NM_020182.2) . Accordingly, utilities of 



GAM109 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TMEPAI. 

[18609] VEZATIN (Accession NM.017599.2) is another GAM109 
target gene, herein designated TARGET GENE. VEZATIN 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by VEZATIN, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
VEZATIN BINDING SITE, designated SEQ ID:3317, to the 
nucleotide sequence of GAM109 RNA, herein designated 
GAM RNA, also designated SEQ ID:290. 

[18610] Another function of GAM109 is therefore inhibition of 

VEZATIN (Accession NM_017599.2) . Accordingly, utilities 
of GAM109 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
VEZATIN. 

[18611] ZFP106 (Accession NM.022473.1) is another GAM109 tar- 
get gene, herein designated TARGET GENE. ZFP106 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ZFP106, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of ZFP106 
BINDING SITE, designated SEQ ID:11274, to the nucleotide 
sequence of GAM 109 RNA, herein designated GAM RNA, 
also designated SEQ ID:290. 
[18612] Another function of GAM109 is therefore inhibition of 

ZFP106 (Accession NM.022473.1) . Accordingly, utilities 
of GAM109 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ZFP106. 

[18613] 

[18614] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 110 
(GAM 110), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18615] GAM110 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM 110 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18616] GAM110 gene, herein designated GAM GENE, and 

GAM110 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 



[18617] GAM110 gene encodes a GAM110 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM110 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM110 precursor RNA is designated SEQ ID:115, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 115 is located at 
position 6152245 relative to chromosome 19. 

[18618] GAM110 precursor RNA folds onto itself, forming GAM110 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[18619] GAM110 precursor RNA folds onto itself, forming GAM110 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18620] Nucleotide sequence of GAM110 precursor RNA, desig- 
nated SEQ-ID: 115, and a schematic representation of a 
predicted secondary folding of GAM 110 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18621] A n enzyme complex designated DICER COMPLEX, x dices x 
the GAM110 folded precursor RNA into GAM110 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing v of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM110 RNA is desig- 
nated SEQ ID:375, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18622] GAM 110 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM110 target 



RNA, herein designated GAM TARGET RNA. GAM 110 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5^ untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[18623] GAM 110 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM110 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 110 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 110 RNA may have a different number of target 
binding sites in untranslated regions of a GAM110 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[18624] The complementary binding of GAM110 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 110 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 110 target RNA into GAM 110 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18625] ^ is appreciated that GAM 110 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM110 target genes. The mRNA of each one of this plu- 
rality of GAM 110 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 110 RNA, 
herein designated GAM RNA, and which when bound by 
GAM110 RNA causes inhibition of translation of respective 
one or more GAM 110 target proteins. 

[18626] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM110 gene, herein designated GAM GENE, on one or 
more GAM 110 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 



As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[18627] | t j S appreciated that specific functions and accordingly 
utilities of GAM110 correlate with, and may be deduced 
from, the identity of the target genes which GAM 110 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18628] 
[18629] 

[18630] LOC147670 (Accession XM_097265.6) is a GAM110 target 
gene, herein designated TARGET GENE. LOC147670 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by LOC147670, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC147670 BINDING SITE, designated SEQ ID:10171, to 
the nucleotide sequence of GAM110 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:375. 
[18631] a function of GAM110 is therefore inhibition of 

LOC147670 (Accession XM.097265.6) . Accordingly, utili- 
ties of GAM110 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147670. 

[18632] 

[18633] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 111 
(GAM 111), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18634] GAM111 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM111 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18635] GAM111 gene, herein designated GAM GENE, and 

GAM111 target gene, herein designated TARGET GENE, 



are human genes contained in the human genome. 
[18636] GAM111 gene encodes a CAM111 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM111 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM111 precursor RNA is designated SEQ ID:3, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[18637] GAM111 precursor RNA folds onto itself, forming GAM111 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[18638] GAM111 precursor RNA folds onto itself, forming GAM111 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18639] Nucleotide sequence of GAM111 precursor RNA, desig- 
nated SEQ-ID: 3, and a schematic representation of a pre- 
dicted secondary folding of GAM111 folded precursor RNA 
are further described with reference to Table 2, hereby in- 
corporated by reference. 

[18640] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM111 folded precursor RNA into GAM111 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing v of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM111 RNA is desig- 
nated SEQID:311, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

I 1 8641] GAM111 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM111 target 



RNA, herein designated GAM TARGET RNA. GAM111 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5^ untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[18642] GAM111 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM111 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM111 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM111 RNA may have a different number of target 
binding sites in untranslated regions of aGAMlll target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[18643] The complementary binding of GAM111 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM111 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM111 target RNA into GAM111 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18644] it j S appreciated that GAM111 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM111 target genes. The mRNA of each one of this plu- 
rality of GAM111 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM111 RNA, 
herein designated GAM RNA, and which when bound by 
GAM111 RNA causes inhibition of translation of respective 
one or more GAM111 target proteins. 

[18645] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM111 gene, herein designated GAM GENE, on one or 
more GAM111 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 



As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[18646] it is appreciated that specific functions and accordingly 
utilities of GAM111 correlate with, and may be deduced 
from, the identity of the target genes which GAM111 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18647] 
[18648] 

[18649] HA-1 (Accession XM.037574.3) is a GAM111 target gene, 
herein designated TARGET GENE. HA-1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by HA-1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of HA-1 BINDING SITE, 
designated SEQ ID:8389, to the nucleotide sequence of 
GAM111 RNA, herein designated GAM RNA, also desig- 
nated SEQID:311. 

[18650] a function of GAM111 is therefore inhibition of HA-1 
(Accession XM_037574.3) . Accordingly, utilities of 
GAM111 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HA-1. 

[18651] LOC219513 (Accession ) is another GAM111 target gene, 
herein designated TARGET GENE. LOC219513 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC219513, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC219513 BINDING SITE, designated SEQ ID:3411, to the 
nucleotide sequence of GAM111 RNA, herein designated 
GAM RNA, also designated SEQ ID:311. 

[18652] Another function of GAM111 is therefore inhibition of 
LOC219513 (Accession ) . Accordingly, utilities of 
GAM111 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



LOC219513. 

[18653] LOC257442 (Accession ) is another GAM111 target gene, 
herein designated TARGET GENE. LOC257442 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC2 57442, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC257442 BINDING SITE, designated SEQ ID:6598, to the 
nucleotide sequence of GAM111 RNA, herein designated 
GAM RNA, also designated SEQ ID:311. 

[18654] Another function of GAM111 is therefore inhibition of 
LOC257442 (Accession ) . Accordingly, utilities of 
GAM111 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC257442. 

[18655] LOC91947 (Accession XM.041721.3) is another GAM111 
target gene, herein designated TARGET GENE. LOC91947 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91947, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



LOC91947 BINDING SITE, designated SEQ ID:14120, to the 
nucleotide sequence of GAM111 RNA, herein designated 
GAM RNA, also designated SEQ ID:311. 
[18656] Another function of GAM111 is therefore inhibition of 

LOC91947 (Accession XM.041721.3) . Accordingly, utili- 
ties of GAM111 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91947. 

[18657] Maltase-glucoamylase (alpha-glucosidase) (MGAM, Acces- 
sion NM.004668.1) is another GAM111 target gene, 
herein designated TARGET GENE. MGAM BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by MGAM, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MGAM BINDING SITE, 
designated SEQ ID:11018, to the nucleotide sequence of 
GAM111 RNA, herein designated GAM RNA, also desig- 
nated SEQID:311. 

[18658] Another function of GAM111 is therefore inhibition of 

Maltase-glucoamylase (alpha-glucosidase) (MGAM, Acces- 
sion NM_004668.1), a gene which plays a role in the final 
steps of digestion of starch. Accordingly, utilities of 



GAM111 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGAM. 
[18659] The function of MGAM has been established by previous 
studies. Maltase- glucoamylase (MGA; EC 3.2.1.20) is a 
brush border membrane enzyme that plays a role in the 
final steps of digestion of starch. Nairn et al. (1988) 
showed that it is synthesized as a single- chain polypep- 
tide precursor, acquires N- and O- linked carbohydrates, 
and does not undergo intracellular or extracellular prote- 
olytic cleavage. Nichols et al. (1998) purified and partially 
sequenced the human maltase- glucoamylase protein. By 
RT- PCR using degenerate oligonucleotides based on the 
MGA protein sequence, they isolated human small intes- 
tine MGA cDNAs. The deduced 1,857- amino acid MGA 
protein has a putative type II membrane anchor, 2 
WIDMNE catalytic sites, which are characteristic of carbo- 
hydrate hydrolases such as sucrase- isomaltase (SI; 
222900), and 2 glycosyl hydrolase family 31 signature 2 
sequences. MGA also has 19 potential N- glycosylation 
sites and 253 potential O- glycosylation sites. The MGA 
protein shares 59% sequence identity with SI. RT- PCR de- 
tected MGA expression in human small intestine, granulo- 
cyte, and kidney but not in salivary gland or pancreas. 



[18660] 

[18661] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18662] N a j mj H. Y.; Sterchi, E. E.; Lentze, M.J. : Structure, biosyn- 
thesis, and glycosylation of human small intestinal mal- 
tase- glucoamylase. J. Biol. Chem. 263: 19709- 19717, 
1988. ; and 

[18663] Nichols, B. L; Eldering, J.; Avery, S.; Hahn, D.; Quaroni, A.; 
Sterchi, E. : Human small intestinal maltase- glucoamylase 
cDNA cloning: homology to sucrase- isomaltase. J. Biol. 
Chem. 273: 3. 

[18664] Further studies establishing the function and utilities of 
MGAM are found in John Hopkins OMIM database record 
ID 154360, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Peroxisome 
proliferative activated receptor, alpha (PPARA, Accession 
NM_005036.2) is another CAM111 target gene, herein 
designated TARGET GENE. PPARA BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by PPARA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of PPARA BINDING SITE, designated 
SEQ ID:5628, to the nucleotide sequence of GAM111 RNA, 
herein designated GAM RNA, also designated SEQ ID:311. 

[18665] Another function of GAM111 is therefore inhibition of 

Peroxisome proliferative activated receptor, alpha (PPARA, 
Accession NM_005036.2), a gene which controls the per- 
oxisomal beta- oxidation pathway of fatty acids by acti- 
vating transcription of acyl- coa oxidase gene, and there- 
fore may be associated with Obesity. Accordingly, utilities 
of GAM111 include diagnosis, prevention and treatment 
of Obesity, and of other diseases and clinical conditions 
associated with PPARA. 

[18666] The function of PPARA has been established by previous 
studies. Kersten et al. (2000) reviewed the roles of PPARs 
in health and disease 

[18667] Animal model experiments lend further support to the 

function of PPARA. Adenovirus- induced hyperleptinemia 
(see OMIM Ref. No. leptin; 164160) causes rapid disap- 
pearance of body fat in normal rats, presumably by up- 
regulating fatty acid oxidation within white adipocytes. To 
determine the role of PPARA expression, which was in- 
creased during the rapid loss of fat, Lee et al. (2002) in- 
fused adenovirus- leptin into PPARA- null and PPARA- 



wildtype mice. Despite similar degrees of hyperleptinemia 
and reduction in food intake, epididymal fat pad weight 
declined 55% in wildtype but only 6% in null mice; liver tri- 
acylglycerol fell 39% in the wildtype group but was un- 
changed in the null group. Carnitine palmitoyltransferase- 
1 (OMIM Ref. No. 600528) mRNA rose 52% in the wildtype 
mice but did not increase in the null mice. The most strik- 
ing transcription difference was the 3- fold rise in PGC1- 
alpha (PPARGC1; 604517) mRNA in white adipose tissue 
that occurred in PPARA- wildtype but not in PPARA- null 
mice. Moreover, baseline expression of PGC1- alpha in 
the null mice was below normal. The role of the PGC1 
coactivator in mitochondrial biogenesis, thermogenesis, 
and gluconeogenesis is well established. Lee et al. (2002) 
found the most plausible interpretation of the findings in 
white adipose tissue to be that leptin induces, through 
upregulation of PGC1- alpha expression, a PPARA- de- 
pendent increase in mitochondrial biogenesis that in- 
creases fatty acid oxidation sufficiently to deplete triglyc- 
eride stores with a relatively modest increase in the tran- 
scription and/or activities of the enzymes of fatty acid ox- 
idation. During the sustained hyperleptinemia induced by 
adenovirus transfer of the leptin gene, white adipocytes 



acquire features of brown adipocytes and are converted 
from fat- storing to fat- burning cells, in large part 
through upregulation of PGC1- alpha. 

[18668] it is appreciated that the abovementioned animal model 
for PPARA is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[18669] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18670] Kersten, S.; Desvergne, B.; Wahli, W. : Roles of PPARs in 
health and disease. Nature 405: 421- 424, 2000. ; and 

[18671] Leej v.; Yu, X.; Gonzales, F.; Mangelsdorf, D. J.; Wang, M.- 
Y.; Richardson, C; Witters, L A.; Unger, R. H. : PPAR- al- 
pha is necessary for the lipopenic action of hyperleptine- 
mia on whi. 

[18672] Further studies establishing the function and utilities of 
PPARA are found in John Hopkins OMIM database record 
ID 170998, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. 

[18673] Fig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 112 



(GAM 112), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18674] GAM112 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM 112 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18675] GAM112 gene, herein designated GAM GENE, and 

GAM112 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[18676] GAM112 gene encodes aGAM112 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM112 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM112 precursor RNA is designated SEQ ID:195, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 195 is located at 
position 47490563 relative to chromosome X. 

[18677] GAM112 precursor RNA folds onto itself, forming GAM112 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[18678] GAM112 precursor RNA folds onto itself, forming GAM112 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional "hairpin 
structure". As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18679] Nucleotide sequence of GAM112 precursor RNA, desig- 
nated SEQ-ID: 195, and a schematic representation of a 
predicted secondary folding of GAM 112 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18680] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 112 folded precursor RNA into GAM 112 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 



hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: B) nucleotide sequence of GAM112 RNA is desig- 
nated SEQ ID:263, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18681] GAM112 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM112 target 
RNA, herein designated GAM TARGET RNA. GAM 112 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[18682] GAM 112 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM112 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 112 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 



target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 112 RNA may have a different number of target 
binding sites in untranslated regions of aGAM112 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[18683] The complementary binding of GAM112 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 112 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 112 target RNA into GAM 112 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18684] | t j S appreciated that GAM112 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM112 target genes. The mRNA of each one of this plu- 
rality of GAM 112 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 



which is at least partly complementary to GAM 112 RNA, 
herein designated GAM RNA, and which when bound by 
GAM112 RNA causes inhibition of translation of respective 
one or more GAM 112 target proteins. 

[18685] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM112 gene, herein designated GAM GENE, on one or 
more GAM 112 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[18686] it is appreciated that specific functions and accordingly 
utilities of GAM112 correlate with, and may be deduced 
from, the identity of the target genes which GAM112 



binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18687] 
[18688] 

[18689] Arpl actin-related protein 1 homolog a, centractin alpha 
(yeast) (ACTR1A, Accession NP_005727.1) is a GAM112 
target gene, herein designated TARGET GENE. ACTR1A 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by ACTR1A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ACTR1A BINDING SITE, designated SEQ ID: 16686, to the 
nucleotide sequence of GAM112 RNA, herein designated 
GAM RNA, also designated SEQ ID:263. 

[18690] a function of GAM112 is therefore inhibition of Arpl 

actin-related protein 1 homolog a, centractin alpha (yeast) 
(ACTR1A, Accession NP_005727.1) . Accordingly, utilities 
of GAM 112 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ACTR1A. 

[18691] APRIN (Accession NP_055847.1) is another GAM112 target 



gene, herein designated TARGET GENE. APRIN BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by APRIN, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of APRIN BINDING SITE, designated SEQ 
ID:18895, to the nucleotide sequence of GAM112 RNA, 
herein designated GAM RNA, also designated SEQ ID:263. 

[18692] Another function of GAM112 is therefore inhibition of 

APRIN (Accession NP_055847.1) . Accordingly, utilities of 
GAM112 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APRIN. 

[18693] Atpase, na+/k+ transporting, alpha 2 (+) polypeptide 
(ATP1A2, Accession NP_000693.1) is another GAM 112 
target gene, herein designated TARGET GENE. ATP1A2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by ATP1A2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ATP1A2 BINDING SITE, designated SEQ ID:4788, to the nu- 
cleotide sequence of GAM112 RNA, herein designated 



GAM RNA, also designated SEQ ID:263. 
[18694] Another function of GAM 112 is therefore inhibition of At- 
pase, na+/k+ transporting, alpha 2 (+) polypeptide 
(ATP1A2, Accession NP_000693.1) . Accordingly, utilities 
of GAM112 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ATP1A2. 

[18695] Caudal type homeo box transcription factor 2 (CDX2, Ac- 
cession NP_001256.1) is another GAM112 target gene, 
herein designated TARGET GENE. CDX2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by CDX2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CDX2 BINDING SITE, 
designated SEQ ID:6285, to the nucleotide sequence of 
GAM112 RNA, herein designated GAM RNA, also desig- 
nated SEQID:263. 

[18696] Another function of GAM112 is therefore inhibition of 

Caudal type homeo box transcription factor 2 (CDX2, Ac- 
cession NP_001256.1), a gene which is involved in the 
transciptional regulation of multiple genes expressed in 
the intestinal epithelium. Accordingly, utilities of GAM112 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CDX2. 
[18697] The function of CDX2 has been established by previous 

studies. The level and beta- cell specificity of insulin gene 
expression are regulated by a set of nuclear proteins that 
bind to specific sequences within the promoter of the in- 
sulin gene (INS; 176730) and interact with RNA poly- 
merase to activate or repress transcription. The proteins 
LMX1 (OMIM Ref. No. 600298) and CDX3 are home- 
odomain proteins that bind an A/T- rich sequence in the 
insulin promoter and stimulate its transcription. German 
et al. (1994) demonstrated by fluorescence in situ hy- 
bridization that the CDX3 gene is located on 13ql2.3. The 
gene encoding another insulin- regulating transcription 
factor, ISL1 (OMIM Ref. No. 600366), maps to 5q. In 
Drosophila, disturbing the expression of the homeo box 
gene 'caudal' causes a severe disruption in body segmen- 
tation and global body patterning. In the mouse, 3 ho- 
mologs of Drosophila 'caudal' were identified: Cdxl 
(OMIM Ref. No. 600746), Cdx2, and Cdx4 (OMIM Ref. No. 
300025). By homologous recombination in embryonic 
stem (ES) cells, Chawengsaksophak et al. (1997) generated 
a null mutation of murine Cdx2. Homozygote null mutants 



died between 3.5 and 5.5 days postcoitum. Heterozygous 
mutants exhibited a variable phenotype, with many show- 
ing tail abnormalities or stunted growth. Skeletal analysis 
demonstrated a homeotic shift of vertebrae and compati- 
ble malformations of the ribs. Within the first 3 months of 
life, 90% of Cdx2 heterozygotes developed multiple in- 
testinal adenomatous polyps, particularly in the proximal 
colon. These polyps occasionally contained areas of true 
metaplasia. In contrast to the surrounding intestinal ep- 
ithelium, the neoplastic cells did not express Cdx2 from 
the remaining allele. These results suggested that Cdx2 
mutation is the primary event in the genesis of these in- 
testinal tumors, a 2- hit phenomenon having been in- 
volved in their pathogenesis. 

[18698] 

[18699] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18700] German, M. S.; Wang, J.; Fernald, A. A.; Espinosa, R., Ill; Le 
Beau, M. M.; Bell, G. I. : Localization of the genes encoding 
two transcription factors, LMX1 and CDX3, regulating in- 
sulin gene expression to human chromosomes 1 and 13. 
Genomics 24: 403- 404, 1994. ; and 



[18701] Chawengsaksophak, K.; James, R.; Hammond, V. E.; Kont- 
gen, F.; Beck, F. : Homeosis and intestinal tumours in 
Cdx2 mutant mice. Nature 386: 84- 87, 1997. 

[18702] Further studies establishing the function and utilities of 

CDX2 are found in John Hopkins OMIM database record ID 
600297, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. Carbamoyl-phosphate synthetase 1, mitochondrial 
(CPS1, Accession NP.001866.2) is another GAM112 target 
gene, herein designated TARGET GENE. CPS1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by CPS1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CPS1 BINDING 
SITE, designated SEQ ID:7610, to the nucleotide sequence 
of GAM 112 RNA, herein designated GAM RNA, also desig- 
nated SEQID:263. 

[18703] Another function of GAM112 is therefore inhibition of 

Carbamoyl-phosphate synthetase 1, mitochondrial (CPS1, 
Accession NP_001866.2) . Accordingly, utilities of 
GAM112 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CPS1. 



[18704] Cytochrome p450, subfamily viia (cholesterol 7 alpha- 
monooxygenase), polypeptide 1 (CYP7A1, Accession 
NP_000771.1) is another GAM112 target gene, herein 
designated TARGET GENE. CYP7A1 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by CYP7A1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CYP7A1 BINDING 
SITE, designated SEQ ID:7483, to the nucleotide sequence 
of GAM 112 RNA, herein designated GAM RNA, also desig- 
nated SEQID:263. 

[18705] Another function of GAM112 is therefore inhibition of Cy- 
tochrome p450, subfamily viia (cholesterol 7 alpha- 
monooxygenase), polypeptide 1 (CYP7A1, Accession 
NP_000771.1), a gene which functions in cholesterol and 
bile acid metabolism . and therefore may be associated 
with Metabolic liver disease. Accordingly, utilities of 
GAM112 include diagnosis, prevention and treatment of 
Metabolic liver disease, and of other diseases and clinical 
conditions associated with CYP7A1. 

[18706] The function of CYP7A1 and its association with various 
diseases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAMlOO.l.Cysteinyl leukotriene receptor 2 (CYSLTR2, 
Accession NP_065 110.1) is another GAM 112 target gene, 
herein designated TARGET GENE. CYSLTR2 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by CYSLTR2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CYSLTR2 BIND- 
ING SITE, designated SEQ ID:8375, to the nucleotide se- 
quence of GAM 112 RNA, herein designated GAM RNA, 
also designated SEQ ID:263. 

[18707] Another function of GAM112 is therefore inhibition of 
Cysteinyl leukotriene receptor 2 (CYSLTR2, Accession 
NP_065110.1) . Accordingly, utilities of GAM112 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CYSLTR2. 

[18708] Erythrocyte membrane protein band 4.1 like 4b 

(EPB41L4B, Accession NP_061987.2) is another GAM112 
target gene, herein designated TARGET GENE. EPB41L4B 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by EPB41L4B, corresponding to a target binding site such 



as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of EPB41L4B BINDING SITE, designated 
SEQ ID:9787, to the nucleotide sequence of GAM112 RNA, 
herein designated GAM RNA, also designated SEQ ID:263. 

[18709] Another function of GAM112 is therefore inhibition of Ery- 
throcyte membrane protein band 4.1 like 4b (EPB41L4B, 
Accession NP_061987.2) . Accordingly, utilities of 
GAM112 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EPB41L4B. 

[18710] FLJ10378 (Accession NP.115615.2) is another GAM112 
target gene, herein designated TARGET GENE. FLJ10378 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ10378, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10378 BINDING SITE, designated 
SEQ ID: 1040, to the nucleotide sequence of GAM 112 RNA, 
herein designated GAM RNA, also designated SEQ ID:263. 

[18711] Another function of GAM112 is therefore inhibition of 

FLJ10378 (Accession NP_115615.2) . Accordingly, utilities 
of GAM 112 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
FLJ10378. 

[18712] FLJ11710 (Accession NP_079122.1) is another GAM112 
target gene, herein designated TARGET GENE. FLJ11710 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11710, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11710 BINDING SITE, designated SEQ ID:16607, to the 
nucleotide sequence of GAM112 RNA, herein designated 
GAM RNA, also designated SEQ ID:263. 

[18713] Another function of GAM112 is therefore inhibition of 

FLJ11710 (Accession NP.079122.1) . Accordingly, utilities 
of GAM112 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ11710. 

[18714] FLJ12921 (Accession NP_079151.1) is another GAM112 
target gene, herein designated TARGET GENE. FLJ 12921 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 12921, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ12921 BINDING SITE, designated SEQ ID:8731, to the 
nucleotide sequence of GAM112 RNA, herein designated 
GAM RNA, also designated SEQ ID:263. 
[18715] Another function of GAM112 is therefore inhibition of 

FLJ12921 (Accession NP.079151.1) . Accordingly, utilities 
of GAM112 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12921. 

[18716] FLJ22029 (Accession NP_079225.2) is another GAM112 
target gene, herein designated TARGET GENE. FLJ22029 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ22029, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22029 BINDING SITE, designated SEQ ID:9484, to the 
nucleotide sequence of GAM112 RNA, herein designated 
GAM RNA, also designated SEQ ID:263. 

[18717] Another function of GAM112 is therefore inhibition of 

FLJ22029 (Accession NP_079225.2) . Accordingly, utilities 
of GAM 112 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



FLJ22029. 

[18718] FLJ36812 (Accession NP.694992.1) is another GAM112 
target gene, herein designated TARGET GENE. FLJ36812 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ36812, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ36812 BINDING SITE, designated SEQ ID:9912, to the 
nucleotide sequence of GAM112 RNA, herein designated 
GAM RNA, also designated SEQ ID:263. 

[18719] Another function of GAM112 is therefore inhibition of 

FLJ36812 (Accession NP.694992.1) . Accordingly, utilities 
of GAM112 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ36812. 

[18720] Grb2-associated binding protein 2 (GAB2, Accession 
NP_536739.1) is another GAM112 target gene, herein 
designated TARGET GENE. GAB2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by GAB2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of GAB2 
BINDING SITE, designated SEQ ID:4928, to the nucleotide 
sequence of GAM 112 RNA, herein designated GAM RNA, 
also designated SEQ ID:263. 

[18721] Another function of GAM112 is therefore inhibition of 
Grb2-associated binding protein 2 (GAB2, Accession 
NP.536739.1), a gene which act as adapters for transmit- 
ting various signals. Accordingly, utilities of GAM112 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GAB2. 

[18722] The function of GAB2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Grb2-associated binding protein 2 (GAB2, 
Accession NP_036428.1) is another GAM112 target gene, 
herein designated TARGET GENE. GAB2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by GAB2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GAB2 BINDING SITE, designated SEQ ID:4928, to the nu- 
cleotide sequence of GAM112 RNA, herein designated 



GAM RNA, also designated SEQ ID:263. 

[18723] Another function of GAM112 is therefore inhibition of 
Grb2-associated binding protein 2 (GAB2, Accession 
NP.036428.1), a gene which act as adapters for transmit- 
ting various signals. Accordingly, utilities of GAM112 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GAB2. 

[18724] The function of GAB2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Gephyrin (GPHN, Accession NP_065857.1) is 
another GAM 112 target gene, herein designated TARGET 
GENE. GPHN BINDING SITE is a target binding site found in 
the 3 x untranslated region of mRNA encoded by GPHN, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GPHN BINDING SITE, designated SEQ ID:7304, 
to the nucleotide sequence of GAM112 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:263. 

[18725] Another function of GAM112 is therefore inhibition of 
Gephyrin (GPHN, Accession NP_065857.1) . Accordingly, 
utilities of GAM112 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with GPHN. 

[18726] GPP34R (Accession NP.060648.2) is another GAM 112 tar- 
get gene, herein designated TARGET GENE. GPP34R BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by GPP34R, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GPP34R 
BINDING SITE, designated SEQ ID:7889, to the nucleotide 
sequence of GAM 112 RNA, herein designated GAM RNA, 
also designated SEQ ID:263. 

[18727] Another function of GAM112 is therefore inhibition of 

GPP34R (Accession NP_060648.2) . Accordingly, utilities of 
GAM112 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GPP34R. 

[18728] Hira interacting protein 3 (HIRIP3, Accession 

NP_003600.2) is another GAM112 target gene, herein 
designated TARGET GENE. HIRIP3 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by HIRIP3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of HIRIP3 BINDING SITE, designated 
SEQ ID:7164, to the nucleotide sequence of GAM112 RNA, 
herein designated GAM RNA, also designated SEQ ID:263. 

[18729] Another function of GAM112 is therefore inhibition of Hira 
interacting protein 3 (HIRIP3, Accession NP_003600.2) . 
Accordingly, utilities of GAM112 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with HIRIP3. 

[18730] Heterogeneous nuclear ribonucleoprotein a/b (HNRPAB, 
Accession NP_004490.1) is another GAM 112 target gene, 
herein designated TARGET GENE. HNRPAB BINDING SITE is 
a target binding site found in the 3 V untranslated region 
of multiple transcripts of mRNA encoded by HNRPAB, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of HNRPAB BINDING SITE, designated SEQ ID: 1037, to the 
nucleotide sequence of GAM112 RNA, herein designated 
GAM RNA, also designated SEQ ID:263. 

[18731] Another function of GAM112 is therefore inhibition of 
Heterogeneous nuclear ribonucleoprotein a/b (HNRPAB, 
Accession NP_004490.1) . Accordingly, utilities of 
GAM112 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with HNRPAB. 

[18732] Heterogeneous nuclear ribonucleoprotein a/b (HNRPAB, 
Accession NP_112556.1) is another GAM112 target gene, 
herein designated TARGET GENE. HNRPAB BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by HNRPAB, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of HNRPAB BINDING SITE, designated SEQ ID: 1037, to the 
nucleotide sequence of GAM112 RNA, herein designated 
GAM RNA, also designated SEQ ID:263. 

[18733] Another function of GAM112 is therefore inhibition of 
Heterogeneous nuclear ribonucleoprotein a/b (HNRPAB, 
Accession NP_112556.1) . Accordingly, utilities of 
GAM112 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HNRPAB. 

I 1 8734] KIAA0493 (Accession XP.034717.1) is another GAM112 
target gene, herein designated TARGET GENE. KIAA0493 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0493, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA0493 BINDING SITE, designated SEQ ID:5227, to the 
nucleotide sequence of GAM112 RNA, herein designated 
GAM RNA, also designated SEQ ID:263. 
[18735] Another function of GAM112 is therefore inhibition of 

KIAA0493 (Accession XP.034717.1) . Accordingly, utilities 
of GAM112 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0493. 

t 1 8736] KIAA0564 (Accession XP.038664.6) is another GAM 112 
target gene, herein designated TARGET GENE. KIAA0564 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0564, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0564 BINDING SITE, designated SEQ ID: 15894, to the 
nucleotide sequence of GAM112 RNA, herein designated 
GAM RNA, also designated SEQ ID:263. 

[18737] Another function of GAM112 is therefore inhibition of 

KIAA0564 (Accession XP_038664.6) . Accordingly, utilities 
of GAM 112 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA0564. 

I 1 8738] KIAA1796 (Accession XP.166146.3) is another GAM112 
target gene, herein designated TARGET GENE. KIAA1796 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1796, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1796 BINDING SITE, designated SEQ ID:12645, to the 
nucleotide sequence of GAM112 RNA, herein designated 
GAM RNA, also designated SEQ ID:263. 

[18739] Another function of GAM112 is therefore inhibition of 

KIAA1796 (Accession XP.166146.3) . Accordingly, utilities 
of GAM112 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1796. 

[18740] LAP IB (Accession NP.056417.1) is another GAM112 target 
gene, herein designated TARGET GENE. LAP IB BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LAP1B, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LAP1B BIND- 



ING SITE, designated SEQ ID:1138, to the nucleotide se- 
quence of GAM 112 RNA, herein designated GAM RNA, 
also designated SEQ ID:263. 

[18741] Another function of GAM112 is therefore inhibition of 

LAP IB (Accession NP_056417.1) . Accordingly, utilities of 
GAM112 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LAP IB. 

[18742] Lim anc | S h3 protein 1 (LASP1, Accession NP_006139.1) is 
another GAM 112 target gene, herein designated TARGET 
GENE. LASP1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by LASP1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LASP1 BINDING SITE, designated SEQ 
ID:13445, to the nucleotide sequence of GAM112 RNA, 
herein designated GAM RNA, also designated SEQ ID:263. 

[18743] Another function of GAM112 is therefore inhibition of Lim 
and sh3 protein 1 (LASP1, Accession NP_006139.1) . Ac- 
cordingly, utilities of GAM112 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with LASP1. 

[18744] LOC145231 (Accession XP_096740.1) is another GAM112 



target gene, herein designated TARGET GENE. LOC145231 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145231, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145231 BINDING SITE, designated SEQ ID:13603, to 
the nucleotide sequence of GAM112 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:263. 
[18745] Another function of GAM112 is therefore inhibition of 

LOC145231 (Accession XP_096740.1) . Accordingly, utili- 
ties of GAM112 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145231. 

[18746] LOC146346 (Accession XP_085430.1) is another GAM112 
target gene, herein designated TARGET GENE. LOC146346 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC146346, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146346 BINDING SITE, designated SEQ ID: 10788, to 
the nucleotide sequence of GAM112 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:263. 
[18747] Another function of GAM112 is therefore inhibition of 

LOC146346 (Accession XP_085430.1) . Accordingly, utili- 
ties of GAM112 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146346. 

[18748] LOC283547 (Accession XP_211120.1) is another GAM112 
target gene, herein designated TARGET GENE. LOC283547 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC283547, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283547 BINDING SITE, designated SEQ ID:18815, to 
the nucleotide sequence of GAM112 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:263. 

[18749] Another function of GAM112 is therefore inhibition of 

LOC283547 (Accession XP_211120.1) . Accordingly, utili- 
ties of GAM112 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283547. 

[18750] LOC284378 (Accession XP_209131.1) is another GAM112 
target gene, herein designated TARGET GENE. LOC284378 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2843 78, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284378 BINDING SITE, designated SEQ ID:13825, to 
the nucleotide sequence of GAM112 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:263. 
[18751] Another function of GAM112 is therefore inhibition of 

LOC284378 (Accession XP_209131.1) . Accordingly, utili- 
ties of GAM112 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284378. 

[18752] LOC284568 (Accession XP.209263.1) is another GAM112 
target gene, herein designated TARGET GENE. LOC284568 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC284568, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284568 BINDING SITE, designated SEQ ID:5227, to 
the nucleotide sequence of GAM112 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:263. 



[18753] Another function of GAM112 is therefore inhibition of 

LOC284568 (Accession XP_209263.1) . Accordingly, utili- 
ties of GAM112 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284568. 

[18754] LOC284805 (Accession XP_209371.1) is another GAM112 
target gene, herein designated TARGET GENE. LOC284805 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284805, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284805 BINDING SITE, designated SEQ ID:7153, to 
the nucleotide sequence of GAM112 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:263. 

[18755] Another function of GAM112 is therefore inhibition of 

LOC284805 (Accession XP_209371.1) . Accordingly, utili- 
ties of GAM112 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284805. 

[18756] LOC284955 (Accession XP_208268.1) is another GAM112 
target gene, herein designated TARGET GENE. LOC284955 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC284955, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284955 BINDING SITE, designated SEQ ID:20187, to 
the nucleotide sequence of GAM112 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:263. 
[18757] Another function of GAM112 is therefore inhibition of 

LOC284955 (Accession XP_208268.1) . Accordingly, utili- 
ties of GAM112 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284955. 

[18758] LOC286207 (Accession XP_209941.1) is another GAM112 
target gene, herein designated TARGET GENE. LOC286207 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC286207, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286207 BINDING SITE, designated SEQ ID:5356, to 
the nucleotide sequence of GAM112 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:263. 

[18759] Another function of GAM112 is therefore inhibition of 



LOC286207 (Accession XP_209941.1) . Accordingly, utili- 
ties of GAM112 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286207. 

[18760] LOC345610 (Accession XP.298913.2) is another GAM112 
target gene, herein designated TARGET GENE. LOC345610 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC345610, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC345610 BINDING SITE, designated SEQ ID:19831, to 
the nucleotide sequence of GAM112 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:263. 

[18761] Another function of GAM112 is therefore inhibition of 

LOC345610 (Accession XP.298913.2) . Accordingly, utili- 
ties of GAM112 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC345610. 

[18762] LOC346625 (Accession XP_299603.1) is another GAM112 
target gene, herein designated TARGET GENE. LOC346625 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC346625, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC346625 BINDING SITE, designated SEQ ID:11576, to 
the nucleotide sequence of GAM112 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:263. 
[18763] Another function of GAM112 is therefore inhibition of 

LOC346625 (Accession XP_299603.1) . Accordingly, utili- 
ties of GAM112 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC346625. 

[18764] LOC348416 (Accession XP.300733.1) is another GAM112 
target gene, herein designated TARGET GENE. LOC348416 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC348416, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348416 BINDING SITE, designated SEQ ID:2541, to 
the nucleotide sequence of GAM112 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:263. 

[18765] Another function of GAM112 is therefore inhibition of 

LOC348416 (Accession XP_300733.1) . Accordingly, utili- 



ties of GAM112 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348416. 

[18766] LOC348836 (Accession XP_300859.1) is another GAM112 
target gene, herein designated TARGET GENE. LOC348836 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC348836, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348836 BINDING SITE, designated SEQ ID:533, to 
the nucleotide sequence of GAM112 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:263. 

[18767] Another function of GAM112 is therefore inhibition of 

LOC348836 (Accession XP_300859.1) . Accordingly, utili- 
ties of GAM112 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348836. 

[18768] |_j m domain containing preferred translocation partner in 
lipoma (LPP, Accession NP_005569.1) is another GAM112 
target gene, herein designated TARGET GENE. LPP BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by LPP, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LPP BINDING 
SITE, designated SEQ ID:11376, to the nucleotide se- 
quence of GAM 112 RNA, herein designated GAM RNA, 
also designated SEQ ID:263. 
[18769] Another function of GAM112 is therefore inhibition of Lim 
domain containing preferred translocation partner in 
lipoma (LPP, Accession NP_005569.1) . Accordingly, utili- 
ties of GAM112 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LPP. 

[18770] MGC4677 (Accession NP_443103.1) is another GAM112 
target gene, herein designated TARGET GENE. MGC4677 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by MGC4677, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4677 BINDING SITE, designated SEQ ID:20187, to the 
nucleotide sequence of GAM112 RNA, herein designated 
GAM RNA, also designated SEQ ID:263. 

[18771] Another function of GAM112 is therefore inhibition of 



MGC4677 (Accession NP_443103.1) . Accordingly, utilities 
of GAM 112 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC4677. 

[18772] Midline 1 (opitz/bbb syndrome) (MIDI, Accession 

NP_150633.1) is another GAM112 target gene, herein 
designated TARGET GENE. MIDI BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MIDI, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MIDI 
BINDING SITE, designated SEQ ID:3318, to the nucleotide 
sequence of GAM 112 RNA, herein designated GAM RNA, 
also designated SEQ ID:263. 

[18773] Another function of GAM112 is therefore inhibition of 
Midline 1 (opitz/bbb syndrome) (MIDI, Accession 
NP_150633.1) . Accordingly, utilities of GAM112 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MIDI. 

[18774] Midline 1 (opitz/bbb syndrome) (MIDI, Accession 

NP_000372.1) is another GAM112 target gene, herein 
designated TARGET GENE. MIDI BINDING SITE is a target 



binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MIDI, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MIDI 
BINDING SITE, designated SEQ ID:3318, to the nucleotide 
sequence of GAM 112 RNA, herein designated GAM RNA, 
also designated SEQ ID:263. 

[18775] Another function of GAM112 is therefore inhibition of 
Midline 1 (opitz/bbb syndrome) (MIDI, Accession 
NP_000372.1) . Accordingly, utilities of GAM112 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MIDI. 

[18776] pieiomorphic adenoma gene 1 (PLAG1, Accession 

NP_002646.1) is another GAM112 target gene, herein 
designated TARGET GENE. PLAG1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PLAG1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PLAG1 BINDING SITE, designated 
SEQ ID:11279, to the nucleotide sequence of GAM112 
RNA, herein designated GAM RNA, also designated SEQ 



ID:263. 

[18777] Another function of GAM112 is therefore inhibition of 
Pleiomorphic adenoma gene 1 (PLAG1, Accession 
NP_002646.1), a gene which contains a zinc finger do- 
main. Accordingly, utilities of GAM112 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with PLAG1. 

[18778] The function of PLAG1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Sp2 transcription factor (SP2, Accession 
NP_003101.2) is another GAM112 target gene, herein 
designated TARGET GENE. SP2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by SP2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SP2 BINDING SITE, designated 
SEQ ID:9721, to the nucleotide sequence of GAM112 RNA, 
herein designated GAM RNA, also designated SEQ ID:263. 

[18779] Another function of GAM112 is therefore inhibition of Sp2 
transcription factor (SP2, Accession NP_003 101.2) . Ac- 
cordingly, utilities of GAM112 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with SP2. 
[18780] Z i nc fi n g er protein 216 (ZNF216, Accession NP_005998.1) 
is another GAM112 target gene, herein designated TAR- 
GET GENE. ZNF216 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
ZNF216, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF216 BINDING SITE, designated 
SEQ ID:14718, to the nucleotide sequence of GAM112 
RNA, herein designated GAM RNA, also designated SEQ 
ID:263. 

[18781] Another function of GAM112 is therefore inhibition of Zinc 
finger protein 216 (ZNF216, Accession NP.005998.1) . 
Accordingly, utilities of GAM112 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF216. 

[18782] 

[18783] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 113 
(GAM 113), which modulates expression of respective tar- 



get genes thereof, the function and utility of which target 
genes is known in the art. 

[18784] GAM113 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM 113 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18785] GAM113 gene, herein designated GAM GENE, and 

GAM113 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[18786] GAM113 gene encodes aGAM113 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM113 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM113 precursor RNA is designated SEQ ID:74, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[18787] GAM113 precursor RNA folds onto itself, forming GAM113 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 



half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[18788] GAM113 precursor RNA folds onto itself, forming GAM113 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18789] Nucleotide sequence of GAM113 precursor RNA, desig- 
nated SEQ-ID: 74, and a schematic representation of a 
predicted secondary folding of GAM 113 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18790] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 113 folded precursor RNA into GAM 113 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 



comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM113 RNA is desig- 
nated SEQ ID:233, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18791] GAM113 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM113 target 
RNA, herein designated GAM TARGET RNA. GAM 113 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 N untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[18792] GAM 113 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM113 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 113 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 



that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 113 RNA may have a different number of target 
binding sites in untranslated regions of aGAM113 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[18793] The complementary binding of GAM113 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 113 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM113 target RNA into GAM113 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18794] | t j S appreciated that GAM113 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM113 target genes. The mRNA of each one of this plu- 
rality of GAM 113 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 113 RNA, 
herein designated GAM RNA, and which when bound by 



GAM113 RNA causes inhibition of translation of respective 
one or more GAM 113 target proteins. 

[18795] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM113 gene, herein designated GAM GENE, on one or 
more GAM 113 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[18796] it is appreciated that specific functions and accordingly 
utilities of GAM113 correlate with, and may be deduced 
from, the identity of the target genes which GAM113 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 



[18797] 
[18798] 

[18799] Chromosome 20 open reading frame 27 (C20orf27, Ac- 
cession NM_017874.1) is a GAM113 target gene, herein 
designated TARGET GENE. C20orf27 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by C20orf27, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C20orf27 BIND- 
ING SITE, designated SEQ ID:12502, to the nucleotide se- 
quence of GAM 113 RNA, herein designated GAM RNA, 
also designated SEQ ID:233. 

[18800] a function of GAM113 is therefore inhibition of Chromo- 
some 20 open reading frame 27 (C20orf27, Accession 
NM_017874.1) . Accordingly, utilities of GAM113 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C20orf27. 

[18801] LOC255975 (Accession XM.171083.2) is another GAM113 
target gene, herein designated TARGET GENE. LOC255975 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC255975, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255975 BINDING SITE, designated SEQ ID:16326, to 
the nucleotide sequence of GAM113 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:233. 
[18802] Another function of GAM113 is therefore inhibition of 

LOC255975 (Accession XM.171083.2) . Accordingly, utili- 
ties of GAM113 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255975. 

[18803] LOC92017 (Accession XM.042234.3) is another GAM113 
target gene, herein designated TARGET GENE. LOC92017 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC92017, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92017 BINDING SITE, designated SEQ ID:12778, to the 
nucleotide sequence of GAM113 RNA, herein designated 
GAM RNA, also designated SEQ ID:233. 

[18804] Another function of GAM113 is therefore inhibition of 

LOC92017 (Accession XM_042234.3) . Accordingly, utili- 



ties of GAM113 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92017. 

[18805] 

[18806] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 114 
(GAM 114), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18807] GAM114 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM 114 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18808] GAM114 gene, herein designated GAM GENE, and 

GAM114 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[18809] GAM114 gene encodes a GAM114 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM114 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM114 precursor RNA is designated SEQ ID:75, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[18810] GAM114 precursor RNA folds onto itself, forming GAM114 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

t 1881 1 ] GAM114 precursor RNA folds onto itself, forming GAM114 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18812] Nucleotide sequence of GAM114 precursor RNA, desig- 
nated SEQ-ID: 75, and a schematic representation of a 
predicted secondary folding of GAM 114 folded precursor 



RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18813] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 114 folded precursor RNA into GAM 114 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM114 RNA is desig- 
nated SEQ ID:288, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18814] CAM114 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM114 target 
RNA, herein designated GAM TARGET RNA. GAM 114 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5^ untranslated region, a protein 
coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[18815] GAM114 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 



untranslated regions of GAM114 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 114 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 114 RNA may have a different number of target 
binding sites in untranslated regions of a GAM114 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[18816] The complementary binding of GAM114 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 114 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 114 target RNA into GAM 114 tar- 
get protein, herein designated GAM TARGET PROTEIN. 



GAM target protein is therefore outlined by a broken line. 

[18817] it j S appreciated that GAM114 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM114 target genes. The mRNA of each one of this plu- 
rality of GAM 114 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 114 RNA, 
herein designated GAM RNA, and which when bound by 
GAM114 RNA causes inhibition of translation of respective 
one or more GAM 114 target proteins. 

[18818] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM114 gene, herein designated GAM GENE, on one or 
more GAM 114 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 



plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[18819] it is appreciated that specific functions and accordingly 
utilities of GAM114 correlate with, and may be deduced 
from, the identity of the target genes which GAM 114 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18820] 
[18821] 

[18822] ATP10C (Accession ) is a GAM114 target gene, herein 

designated TARGET GENE. ATP10C BINDING SITE is a tar- 
get binding site found in the 3 N untranslated region of 
mRNA encoded by ATP10C, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ATP10C BINDING 
SITE, designated SEQ ID: 17918, to the nucleotide se- 
quence of GAM 114 RNA, herein designated GAM RNA, 
also designated SEQ ID:288. 

[18823] a function of GAM114 is therefore inhibition of ATP10C 
(Accession ), a gene which is phosphorylated in their in- 



termediate state, drives uphill transport of ions across 
membranes and therefore may be associated with Angel- 
man syndrome, obesity resembling that of prader- willi 
syndrome. Accordingly, utilities of GAM114 include diag- 
nosis, prevention and treatment of Angelman syndrome, 
obesity resembling that of prader- willi syndrome, and of 
other diseases and clinical conditions associated with 
ATP10C. 

[18824] The function of ATP10C has been established by previous 
studies. Meguro et al. (2001) reported that the ATP10C 
gene is maternally expressed, that it maps within the 
most common interval of deletion responsible for Angel- 
man syndrome (AS; 105830) (15qll- ql3), and that 
ATP10C expression is virtually absent from Angelman 
syndrome patients with imprinting mutations, as well as 
from patients with maternal deletions of 15qll- ql3. 
Previously, although AS patients infrequently have muta- 
tions in the UBE3A gene (OMIM Ref. No. 601623), which 
encodes a ubiquitin ligase required for long- term synap- 
tic potentiation (LTP), most cases were attributable to de 
novo maternal deletions of the critical 15q region. Herzing 
et al. (2001) reported that ATP10C maps within 200 kb 
distal to UBE3A and, like UBE3A, demonstrates imprinted, 



preferential maternal expression in human brain. They 
suggested that ATP10C is a candidate for chromosome 
15- associated autism as well as the Angelman syndrome 
phenotype. 

[18825] Animal model experiments lend further support to the 

function of ATP10C. Dhar et al. (2000) reported that ma- 
ternal inheritance of deletions of the mouse AtplOc gene 
resulted in increased body fat. The obese phenotype was 
consistently observed in the mouse model for Angelman 
syndrome with paternal uniparental disomy (Cattanach et 
al., 1997). Meguro et al. (2001) speculated that ATP10C 
may be an aminophospholipid translocase involved in 
phospholipid transport. 

[18826] it is appreciated that the abovementioned animal model 
for ATP10C is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[18827] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18828] Meguro, M.; Kashiwagi, A.; Mitsuya, K.; Nakao, M.; Kondo, 
I.; Saitoh, S.; Oshimura, M. : A novel maternally expressed 
gene, ATP10C, encodes a putative aminophospholipid 



translocase associated with Angelman syndrome. Nature 
Genet. 28: 19- 20, 2001. ; and 
[18829] Cattanach, B. M.; Barr, J. A.; Beechey, C. V.; Martin, J.; 
Noebels, J.; Jones, J. : A candidate model for Angelman 
syndrome in the mouse. Mammalian Genome 8: 472- 
478, 1997. 

[18830] Further studies establishing the function and utilities of 
ATP10C are found in John Hopkins OMIM database record 
ID 605855, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. 

[18831] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 115 
(GAM 115), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18832] GAM115 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM115 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18833] GAM115 gene, herein designated GAM GENE, and 

GAM115 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 



[18834] GAM115 gene encodes a CAM115 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM115 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM115 precursor RNA is designated SEQ ID:103, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 103 is located at 
position 80233984 relative to chromosome 17. 

[18835] GAM115 precursor RNA folds onto itself, forming GAM115 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[18836] GAM115 precursor RNA folds onto itself, forming GAM115 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18837] Nucleotide sequence of GAM115 precursor RNA, desig- 
nated SEQ-ID: 103, and a schematic representation of a 
predicted secondary folding of GAM115 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18838] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM115 folded precursor RNA into GAM115 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing v of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM115 RNA is desig- 
nated SEQ ID:229, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18839] GAM115 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM115 target 



RNA, herein designated GAM TARGET RNA. GAM115 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5^ untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[18840] GAM115 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM115 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 115 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM115 RNA may have a different number of target 
binding sites in untranslated regions of aGAM115 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[18841] The complementary binding of GAM115 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 115 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM115 target RNA into GAM115 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18842] it j S appreciated that GAM115 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM115 target genes. The mRNA of each one of this plu- 
rality of GAM115 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM115 RNA, 
herein designated GAM RNA, and which when bound by 
GAM115 RNA causes inhibition of translation of respective 
one or more GAM 115 target proteins. 

[18843] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM115 gene, herein designated GAM GENE, on one or 
more GAM 115 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 



As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[18844] | t j S appreciated that specific functions and accordingly 
utilities of GAM115 correlate with, and may be deduced 
from, the identity of the target genes which GAM115 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18845] 
[18846] 

[18847] FLJ20257 (Accession NM_019606.3) is a GAM115 target 
gene, herein designated TARGET GENE. FLJ20257 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by FLJ20257, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ20257 
BINDING SITE, designated SEQ ID:3143, to the nucleotide 
sequence of GAM115 RNA, herein designated GAM RNA, 
also designated SEQ ID:229. 

[18848] A function of GAM115 is therefore inhibition of FLJ20257 
(Accession NM_019606.3) . Accordingly, utilities of 
GAM115 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ20257. 

[18849] LOC201627 (Accession ) is another GAM115 target gene, 
herein designated TARGET GENE. LOC201627 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC201627, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC201627 BINDING SITE, designated SEQ ID:10333, to 
the nucleotide sequence of GAM115 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:229. 

[18850] Another function of GAM115 is therefore inhibition of 
LOC201627 (Accession ) . Accordingly, utilities of 
GAM115 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



LOC201627. 

[18851] LOC51015 (Accession ) is another GAM115 target gene, 

herein designated TARGET GENE. LOC51015 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC51015, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC51015 
BINDING SITE, designated SEQ ID: 14480, to the nucleotide 
sequence of GAM115 RNA, herein designated GAM RNA, 
also designated SEQ ID:229. 

[18852] Another function of GAM115 is therefore inhibition of 

LOC51015 (Accession ) . Accordingly, utilities of GAM115 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC51015. 

[18853] Protease, serine, 21 (testisin) (PRSS21, Accession 

NM.006799.2) is another GAM115 target gene, herein 
designated TARGET GENE. PRSS21 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PRSS21, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig.8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 



PRSS21 BINDING SITE, designated SEQ ID:3015, to the nu- 
cleotide sequence of GAM115 RNA, herein designated 
GAM RNA, also designated SEQ ID:229. 
[18854] Another function of GAM115 is therefore inhibition of 
Protease, serine, 21 (testisin) (PRSS21, Accession 
NM_006799.2) . Accordingly, utilities of GAM115 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PRSS21. 

[18855] 

[18856] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 116 
(GAM 116), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[18857] GAM116 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM 116 was detected is described hereinabove 
with reference to Figs. 8-15. 

[18858] GAM116 gene, herein designated GAM GENE, and 

GAM 116 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[18859] GAM116 gene encodes a GAM116 precursor RNA, herein 



designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM116 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM116 precursor RNA is designated SEQ ID:100, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[18860] GAM116 precursor RNA folds onto itself, forming GAM116 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[18861] GAM116 precursor RNA folds onto itself, forming GAM116 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[18862] Nucleotide sequence of GAM116 precursor RNA, desig- 
nated SEQ-ID: 100, and a schematic representation of a 
predicted secondary folding of GAM 116 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[18863] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM116 folded precursor RNA into GAM116 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: A) nucleotide sequence of GAM116 RNA is desig- 
nated SEQ ID:301, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[18864] GAM 116 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM116 target 
RNA, herein designated GAM TARGET RNA. GAM 116 tar- 
get RNA comprises three regions, as is typical of mRNA of 



a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[18865] GAM 116 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM116 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 116 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 116 RNA may have a different number of target 
binding sites in untranslated regions of a GAM116 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[18866] The complementary binding of GAM116 RNA, herein des- 



ignated GAM RNA, to target binding sites on GAM 116 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 116 target RNA into GAM 116 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[18867] | t j S appreciated that GAM116 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM116 target genes. The mRNA of each one of this plu- 
rality of GAM 116 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 116 RNA, 
herein designated GAM RNA, and which when bound by 
GAM116 RNA causes inhibition of translation of respective 
one or more GAM 116 target proteins. 

[18868] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM116 gene, herein designated GAM GENE, on one or 
more GAM 116 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 



ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[18869] it is appreciated that specific functions and accordingly 
utilities of GAM116 correlate with, and may be deduced 
from, the identity of the target genes which GAM116 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[18870] 
[18871] 

[18872] Acyl-coenzyme a dehydrogenase, long chain (ACADL, Ac- 
cession NP_001599.1) is a GAM116 target gene, herein 
designated TARGET GENE. ACADL BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ACADL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of ACADL BINDING SITE, designated 
SEQ ID:2475, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[18873] a function of GAM 116 is therefore inhibition of Acyl- 

coenzyme a dehydrogenase, long chain (ACADL, Acces- 
sion NP_001599.1) . Accordingly, utilities of GAM116 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ACADL. 

[18874] AD023 (Accession NP.065730.2) is another GAM116 tar- 
get gene, herein designated TARGET GENE. AD023 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of m RNA encoded byAD023, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of AD023 
BINDING SITE, designated SEQ ID:12888, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[18875] Another function of GAM116 is therefore inhibition of 

AD023 (Accession NP_065730.2) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AD023. 

[18876] Adenosine kinase (ADK, Accession NP_001114.1) is an- 



other GAM 116 target gene, herein designated TARGET 
GENE. ADK BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ADK, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ADK BINDING SITE, desig- 
nated SEQ ID: 19386, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[18877] Another function of GAM116 is therefore inhibition of 

Adenosine kinase (ADK, Accession NP_001 114.1), a gene 
which Adenosine kinase; catalyzes conversion of adeno- 
sine to AMP. Accordingly, utilities of GAM116 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with ADK. 

[18878] The function of ADK has been established by previous 
studies. Adenosine kinase (ATP:adenosine 5- prime- 
phosphotransferase; EC 2.7.1.20) is an abundant enzyme 
in mammalian tissues that catalyzes the transfer of the 
gamma- phosphate from ATP to adenosine, thereby serv- 
ing as a potentially important regulator of concentrations 
of both extracellular adenosine and intracellular adenine 



nucleotides. Adenosine has widespread effects on the car- 
diovascular, nervous, respiratory, and immune systems 
and inhibitors of ADK could play an important pharmaco- 
logical role in increasing intravascular adenosine concen- 
trations and acting as antiinflammatory agents. Spychala 
et al. (1996) obtained full- length cDNA clones encoding 
catalytically active ADK from lymphocyte, placental, and 
liver cDNA libraries. On Northern blots of all tissues ex- 
amined, they identified mRNA species of 1.3 and 1.8 kb, 
attributable to alternative polyadenylation sites at the 3- 
prime end of the gene. The encoded protein consisted of 
345 amino acids with a calculated molecular size of 38.7 
kD and without any sequence similarities to other well- 
characterized mammalian nucleoside kinases. In contrast, 
2 regions were identified with significant sequence iden- 
tity to microbial ribokinase and fructokinases and a bacte- 
rial inosine/guanosine kinase. Thus, ADK is a structurally 
distinct mammalian nucleoside kinase that appears to be 
akin to sugar kinases of microbial origin. McNally et al. 
(1997) also cloned human cDNAs encoding adenosine ki- 
nase. They found cDNAs encoding both the 345- amino 
acid form and a 362- amino acid form of the enzyme. 
These 2 alternately spliced forms differed only at the 5- 



prime end. When expressed, both isoforms of the enzyme 
phosphorylated adenosine with identical kinetics and both 
required Mg2+ for activity. The structural gene for this 
enzyme was tentatively assigned to chromosome 10 by 
somatic cell hybrid studies (Klobutcher et al., 1976). By 
the principle of gene dosage, Francke and Thompson 
(1979) concluded by exclusion that ADK must be in the 
region lOqll- 10q24. In a case of trisomy lOp, Snyder et 
al. (1984) found normal levels of ADK. 
[18879] Animal model experiments lend further support to the 

function of ADK. Boison et al. (2002) pursued the hypoth- 
esis that a deficit in adenosine- dependent metabolism is 
a causative factor for the development of microvesicular 
hepatic steatosis. A deficiency of adenosine kinase, the 
major adenosine- removing enzyme of postnatal liver, 
was expected to affect liver function on 3 levels: availabil- 
ity of adenine nucleotides; disruption of the futile cycle 
between AMP and adenosine; and maintenance of trans- 
methylation reactions. In homozygous Adk - /- mice, 
generated through Adk- targeting, embryonic stem cells 
developed normally during embryogenesis. However, 
within 4 days after birth they displayed microvesicular 
hepatic steatosis and died within 14 days with fatty liver. 



Adenine nucleotides were decreased and S- adenosylho- 
mocysteine, a potent inhibitor of transmethylation reac- 
tions, was increased in the mutant liver. 

[18880] it is appreciated that the abovementioned animal model 
for ADK is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[18881] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18882] McNally, T.; Helfrich, R. J.; Cowart, M.; Dorwin, S. A.; 
Meuth, J. L; Idler, K. B.; Klute, K. A.; Simmer, R. L; 
Kowaluk, E. A.; Halbert, D. N. : Cloning and expression of 
the adenosine kinase gene from rat and human tissues. 
Biochem. Biophys. Res. Commun. 231: 645- 650, 1997. ; 
and 

[18883] Boison, D.; Scheurer, L; Zumsteg, V.; Rulicke, T.; Litynski, 
P.; Fowler, B.; Brandner, S.; Mohler, H. : Neonatal hepatic 
steatosis by disruption of the adenosine kinase gene. 
Proc. Nat. 

[18884] Further studies establishing the function and utilities of 
ADK are found in John Hopkins OMIM database record ID 
102750, and in cited publications listed in Table 5, which 



are hereby incorporated by reference.Adenosine kinase 
(ADK, Accession NP_006712.1) is another GAM116 target 
gene, herein designated TARGET GENE. ADK BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by ADK, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ADK BINDING SITE, designated SEQ ID:19386, 
to the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[18885] Another function of GAM116 is therefore inhibition of 

Adenosine kinase (ADK, Accession NP_006712.1), a gene 
which Adenosine kinase; catalyzes conversion of adeno- 
sine to AMP. Accordingly, utilities of GAM116 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with ADK. 

[18886] The function of ADK has been established by previous 
studies. Adenosine kinase (ATP:adenosine 5- prime- 
phosphotransferase; EC 2.7.1.20) is an abundant enzyme 
in mammalian tissues that catalyzes the transfer of the 
gamma- phosphate from ATP to adenosine, thereby serv- 
ing as a potentially important regulator of concentrations 



of both extracellular adenosine and intracellular adenine 
nucleotides. Adenosine has widespread effects on the car- 
diovascular, nervous, respiratory, and immune systems 
and inhibitors of ADK could play an important pharmaco- 
logical role in increasing intravascular adenosine concen- 
trations and acting as antiinflammatory agents. Spychala 
et al. (1996) obtained full- length cDNA clones encoding 
catalytically active ADK from lymphocyte, placental, and 
liver cDNA libraries. On Northern blots of all tissues ex- 
amined, they identified mRNA species of 1.3 and 1.8 kb, 
attributable to alternative polyadenylation sites at the 3- 
prime end of the gene. The encoded protein consisted of 
345 amino acids with a calculated molecular size of 38.7 
kD and without any sequence similarities to other well- 
characterized mammalian nucleoside kinases. In contrast, 
2 regions were identified with significant sequence iden- 
tity to microbial ribokinase and fructokinases and a bacte- 
rial inosine/guanosine kinase. Thus, ADK is a structurally 
distinct mammalian nucleoside kinase that appears to be 
akin to sugar kinases of microbial origin. McNally et al. 
(1997) also cloned human cDNAs encoding adenosine ki- 
nase. They found cDNAs encoding both the 345- amino 
acid form and a 362- amino acid form of the enzyme. 



These 2 alternately spliced forms differed only at the 5- 
prime end. When expressed, both isoforms of the enzyme 
phosphorylated adenosine with identical kinetics and both 
required Mg2+ for activity. The structural gene for this 
enzyme was tentatively assigned to chromosome 10 by 
somatic cell hybrid studies (Klobutcher et al., 1976). By 
the principle of gene dosage, Francke and Thompson 
(1979) concluded by exclusion that ADK must be in the 
region lOqll- 10q24. In a case of trisomy lOp, Snyder et 
al. (1984) found normal levels of ADK. 
[18887] Animal model experiments lend further support to the 

function of ADK. Boison et al. (2002) pursued the hypoth- 
esis that a deficit in adenosine- dependent metabolism is 
a causative factor for the development of microvesicular 
hepatic steatosis. A deficiency of adenosine kinase, the 
major adenosine- removing enzyme of postnatal liver, 
was expected to affect liver function on 3 levels: availabil- 
ity of adenine nucleotides; disruption of the futile cycle 
between AMP and adenosine; and maintenance of trans- 
methylation reactions. In homozygous Adk - /- mice, 
generated through Adk- targeting, embryonic stem cells 
developed normally during embryogenesis. However, 
within 4 days after birth they displayed microvesicular 



hepatic steatosis and died within 14 days with fatty liver. 
Adenine nucleotides were decreased and S- adenosylho- 
mocysteine, a potent inhibitor of transmethylation reac- 
tions, was increased in the mutant liver. 

[18888] it is appreciated that the abovementioned animal model 
for ADK is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[18889] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18890] McNally, T.; Helfrich, R. J.; Cowart, M.; Dorwin, S. A.; 
Meuth, J. L; Idler, K. B.; Klute, K. A.; Simmer, R. L; 
Kowaluk, E. A.; Halbert, D. N. : Cloning and expression of 
the adenosine kinase gene from rat and human tissues. 
Biochem. Biophys. Res. Commun. 231: 645- 650, 1997. ; 
and 

[18891] Boison, D.; Scheurer, L; Zumsteg, V.; Rulicke, T.; Litynski, 
P.; Fowler, B.; Brandner, S.; Mohler, H. : Neonatal hepatic 
steatosis by disruption of the adenosine kinase gene. 
Proc. Nat. 

[18892] Further studies establishing the function and utilities of 
ADK are found in John Hopkins OMIM database record ID 



102750, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence.Aminomethyltransferase (glycine cleavage system 
protein t) (AMT, Accession NP_000472.1) is another 
GAM116 target gene, herein designated TARGET GENE. 
AMT BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by AMT, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
AMT BINDING SITE, designated SEQ ID:16729, to the nu- 
cleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[18893] Another function of GAM116 is therefore inhibition of 

Aminomethyltransferase (glycine cleavage system protein 
t) (AMT, Accession NP_000472.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AMT. 

[18894] ANAPC1 (Accession NP_073153.1) is another GAM116 tar- 
get gene, herein designated TARGET GENE. ANAPC1 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by ANAPC1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ANAPC1 
BINDING SITE, designated SEQ ID:14212, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 
[18895] Another function of GAM116 is therefore inhibition of 

ANAPC1 (Accession NP_073153.1) . Accordingly, utilities 
of GAM116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ANAPC1. 

[18896] Apl gamma subunit binding protein 1 (AP1GBP1, Acces- 
sion NP.009178.2) is another GAM116 target gene, herein 
designated TARGET GENE. AP1GBP1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by AP1GBP1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
AP1GBP1 BINDING SITE, designated SEQ ID:1791, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[18897] Another function of GAM116 is therefore inhibition of Apl 
gamma subunit binding protein 1 (AP1GBP1, Accession 



NP_009178.2) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AP1GBP1. 

[18898] Apl gamma subunit binding protein 1 (AP1GBP1, Acces- 
sion NP_542117.1) is another GAM116 target gene, herein 
designated TARGET GENE. AP1GBP1 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by AP1GBP1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
AP1GBP1 BINDING SITE, designated SEQ ID:1791, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[18899] Another function of GAM116 is therefore inhibition of Apl 
gamma subunit binding protein 1 (AP1GBP1, Accession 
NP_542117.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AP1GBP1. 

[18900] Rho guanine nucleotide exchange factor (gef) 4 (ARHGEF4, 
Accession NP_127462.1) is another GAM116 target gene, 
herein designated TARGET GENE. ARHGEF4 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 



gion of multiple transcripts of mRNA encoded by 
ARHGEF4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ARHGEF4 BINDING SITE, designated 
SEQ ID:12767, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[18901] Another function of GAM116 is therefore inhibition of Rho 
guanine nucleotide exchange factor (gef) 4 (ARHGEF4, Ac- 
cession NP_127462.1) . Accordingly, utilities of GAM116 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ARHGEF4. 

[18902] Rho guanine nucleotide exchange factor (gef) 4 (ARHGEF4, 
Accession NP.056135.2) is another GAM116 target gene, 
herein designated TARGET GENE. ARHGEF4 BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of multiple transcripts of mRNA encoded by 
ARHGEF4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ARHGEF4 BINDING SITE, designated 
SEQ ID: 12767, to the nucleotide sequence of GAM116 



RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[18903] Another function of GAM116 is therefore inhibition of Rho 
guanine nucleotide exchange factor (gef) 4 (ARHGEF4, Ac- 
cession NP.056135.2) . Accordingly, utilities of GAM116 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ARHGEF4. 

[18904] Aryl-hydrocarbon receptor nuclear translocator 2 (ARNT2, 
Accession NP_055677.1) is another GAM116 target gene, 
herein designated TARGET GENE. ARNT2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by ARNT2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ARNT2 BINDING 
SITE, designated SEQ ID:6462, to the nucleotide sequence 
of GAM 116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[18905] Another function of GAM116 is therefore inhibition of 

Aryl-hydrocarbon receptor nuclear translocator 2 (ARNT2, 
Accession NP_055677.1), a gene which specifically recog- 
nizes the xenobiotic response element (xre). Accordingly, 
utilities of GAM116 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with ARNT2. 

[18906] The function of ARNT2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM67.1.ARP5 (Accession NP.114123.2) is another 
GAM 116 target gene, herein designated TARGET GENE. 
ARP5 BINDING SITE1 and ARP5 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by ARP5, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ARP5 BINDING SITE1 and ARP5 
BINDING SITE2, designated SEQ ID:6833 and SEQ ID:5338 
respectively, to the nucleotide sequence of GAM 116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[18907] Another function of GAM116 is therefore inhibition of 

ARP5 (Accession NP.114123.2) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ARP5. 

[18908] ATP6V1A (Accession NP_001681.2) is another GAM116 
target gene, herein designated TARGET GENE. ATP6V1A 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by ATP6V1A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ATP6V1A BINDING SITE, designated SEQ ID:6211, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[18909] Another function of GAM116 is therefore inhibition of 

ATP6V1A (Accession NP_001681.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ATP6V1A. 

[18910] Attractin (ATRN, Accession NP.647537.1) is another 

GAM116 target gene, herein designated TARGET GENE. 
ATRN BINDING SITE is a target binding site found in the 3 X 
untranslated region of multiple transcripts of mRNA en- 
coded by ATRN, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ATRN BINDING SITE, designated 
SEQ ID:8323, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[18911] Another function of GAM116 is therefore inhibition of At- 



tractin (ATRN, Accession NP_647537.1), a gene which is 
involved in the initial immune cell clustering during in- 
flammatory response. Accordingly, utilities of GAM116 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ATRN. 

[18912] The function of ATRN and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Udp-gal:betaglcnac beta 1,4- galactosyl- 
transferase, polypeptide 3 (B4GALT3, Accession 
NP_003770.1) is another GAM116 target gene, herein 
designated TARGET GENE. B4GALT3 BINDING SITE is a tar- 
get binding site found in the 3 N untranslated region of 
mRNA encoded by B4GALT3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of B4GALT3 BIND- 
ING SITE, designated SEQ ID:13333, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[18913] Another function of GAM116 is therefore inhibition of 
Udp-gal:betaglcnac beta 1,4- galactosyltransferase, 
polypeptide 3 (B4GALT3, Accession NP_003770.1) . Ac- 



cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with B4GALT3. 

[18914] udp-gal:betaglcnac beta 1,4- galactosyltransferase, 

polypeptide 4 (B4GALT4, Accession NP_003769.1) is an- 
other GAM 116 target gene, herein designated TARGET 
GENE. B4GALT4 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
B4GALT4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of B4GALT4 BINDING SITE, designated 
SEQ ID:5385, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[18915] Another function of GAM116 is therefore inhibition of 
Udp-gal:betaglcnac beta 1,4- galactosyltransferase, 
polypeptide 4 (B4GALT4, Accession NP_003769.1) . Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with B4GALT4. 

[18916] B-cell cll/lymphoma 6 (zinc finger protein 51) (BCL6, Ac- 
cession NP_620309.1) is another GAM116 target gene, 
herein designated TARGET GENE. BCL6 BINDING SITE is a 



target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by BCL6, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BCL6 BINDING SITE, designated SEQ ID:14159, to the nu- 
cleotide sequence of GAM 116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[18917] Another function of GAM116 is therefore inhibition of B- 
cell cll/lymphoma 6 (zinc finger protein 51) (BCL6, Acces- 
sion NP_620309.1), a gene which is involved in the gener- 
ation and maintenance of both T and B cells during im- 
mune responses and therefore may be associated with B- 
cell non- hodgkin lymphoma, diffuse large cell lym- 
phomas and follicular lymphomas. Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
B- cell non- hodgkin lymphoma, diffuse large cell lym- 
phomas and follicular lymphomas, and of other diseases 
and clinical conditions associated with BCL6. 

[18918] The function of BCL6 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM90.1.B-cell cll/lymphoma 6 (zinc finger protein 51) 



(BCL6, Accession NP.001697.2) is another GAM116 target 
gene, herein designated TARGET GENE. BCL6 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of multiple transcripts of mRNA encoded by BCL6, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of BCL6 BINDING SITE, designated SEQ ID:14159, 
to the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[18919] Another function of GAM116 is therefore inhibition of B- 
cell cll/lymphoma 6 (zinc finger protein 51) (BCL6, Acces- 
sion NP.001697.2), a gene which is involved in the gener- 
ation and maintenance of both T and B cells during im- 
mune responses and therefore may be associated with B- 
cell non- hodgkin lymphoma, diffuse large cell lym- 
phomas and follicular lymphomas. Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
B- cell non- hodgkin lymphoma, diffuse large cell lym- 
phomas and follicular lymphomas, and of other diseases 
and clinical conditions associated with BCL6. 

[18920] The function of BCL6 and its association with various dis- 
eases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM90.1.B lymphoma mo-mlv insertion region (mouse) 
(BMI1, Accession NP_005171.4) is another GAM116 target 
gene, herein designated TARGET GENE. BMI1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by BMI1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BMI1 BINDING 
SITE, designated SEQ ID:5333, to the nucleotide sequence 
of GAM 116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[18921] Another function of GAM116 is therefore inhibition of B 

lymphoma mo-mlv insertion region (mouse) (BMI1, Acces- 
sion NP_005171.4) . Accordingly, utilities of GAM116 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with BMI1. 

[18922] Btg family, member 2 (BTG2, Accession NP_006754.1) is 
another GAM 116 target gene, herein designated TARGET 
GENE. BTG 2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by BTG2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of BTG2 BINDING SITE, designated SEQ ID:8685, 
to the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[18923] Another function of GAM116 is therefore inhibition of Btg 
family, member 2 (BTG 2, Accession NP_006754.1) . Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BTG2. 

[18924] ci6orf5 (Accession NP_037531.1) is another GAM116 tar- 
get gene, herein designated TARGET GENE. C16orf5 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by C16orf5, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of C16orf5 
BINDING SITE, designated SEQ ID:20128, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[18925] Another function of GAM116 is therefore inhibition of 

C16orf5 (Accession NP_037531.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



C16orf5. 

[18926] Chromosome 1 open reading frame 9 (Clorf9, Accession 
NP_055098.1) is another GAM116 target gene, herein 
designated TARGET GENE. Clorf9 BINDING SITE1 and 
Clorf9 BINDING SITE2 are target binding sites found in 
untranslated regions of multiple transcripts of mRNA en- 
coded by Clorf9, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of Clorf9 BINDING SITE1 and 
Clorf9 BINDING SITE2, designated SEQ ID: 15293 and SEQ 
ID: 17492 respectively, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[18927] Another function of GAM 116 is therefore inhibition of 

Chromosome 1 open reading frame 9 (Clorf9, Accession 
NP_055098.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with Clorf9. 

[18928] Chromosome 1 open reading frame 9 (Clorf9, Accession 
NP_057311.1) is another GAM116 target gene, herein 
designated TARGET GENE. Clorf9 BINDING SITE1 and 
Clorf9 BINDING SITE2 are target binding sites found in 



untranslated regions of multiple transcripts of mRNA en- 
coded by Clorf9, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of Clorf9 BINDING SITE1 and 
Clorf9 BINDING SITE2, designated SEQ ID:15293 and SEQ 
ID: 15419 respectively, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[18929] Another function of GAM116 is therefore inhibition of 

Chromosome 1 open reading frame 9 (Clorf9, Accession 
NP_057311.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with Clorf9. 

[18930] Chromosome 21 open reading frame 108 (C21orfl08, Ac- 
cession XP_114191.2) is another GAM116 target gene, 
herein designated TARGET GENE. C21orfl08 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C21orfl08, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C21orfl08 
BINDING SITE, designated SEQ ID:19399, to the nucleotide 



sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[18931] Another function of GAM116 is therefore inhibition of 

Chromosome 21 open reading frame 108 (C21orfl08, Ac- 
cession XP_114191.2) . Accordingly, utilities of GAM116 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C21orfl08. 

[18932] C5orfl3 (Accession NP_004763.1) is another GAM116 tar- 
get gene, herein designated TARGET GENE. C5orfl3 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by C5orfl3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of C5orfl3 
BINDING SITE, designated SEQ ID:900, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[18933] Another function of GAM116 is therefore inhibition of 

C5orfl3 (Accession NP_004763.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
C5orfl3. 

[18934] CABINl (Accession NP_036427.1) is another GAM116 tar- 



get gene, herein designated TARGET GENE. CABIN1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by CABIN1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CABIN1 
BINDING SITE, designated SEQ ID:16423, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[18935] Another function of GAM116 is therefore inhibition of 

CABIN1 (Accession NP_036427.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CABIN1. 

[18936] Caspase 8, apoptosis-related cysteine protease (CASP8, 
Accession NP_203521.1) is another GAM116 target gene, 
herein designated TARGET GENE. CASP8 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by CASP8, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CASP8 BINDING SITE, designated SEQ ID:10011, to the nu- 
cleotide sequence of GAM116 RNA, herein designated 



GAM RNA, also designated SEQ ID:301. 

[18937] Another function of GAM116 is therefore inhibition of 
Caspase 8, apoptosis-related cysteine protease (CASP8, 
Accession NP_203521.1), a gene which is an apoptosis- 
related caspase and an upstream component of Fas re- 
ceptor and tumor necrosis factor (TNF) receptor- induced 
apoptosis. and therefore may be associated with Hunting- 
ton- related neurodegenerative diseases. Accordingly, 
utilities of GAM116 include diagnosis, prevention and 
treatment of Huntington- related neurodegenerative dis- 
eases, and of other diseases and clinical conditions asso- 
ciated with CASP8. 

[18938] The function of CASP8 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.Cyclin dl (pradl: parathyroid adenomatosis 
1) (CCND1, Accession NP.444284.1) is another GAM116 
target gene, herein designated TARGET GENE. CCND1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by CCND1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



CCND1 BINDING SITE, designated SEQ ID:6838, to the nu- 
cleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[18939] Another function of GAM 116 is therefore inhibition of Cy- 
clin dl (pradl: parathyroid adenomatosis 1) (CCND1, Ac- 
cession NP.444284.1), a gene which is involved in the 
control of cell cycle and is required for Schwann cell pro- 
liferation to proceed normally during Wallerian degenera- 
tion, and therefore may be associated with T(llql3)- 
bearing b- lymphoid and lymphoid tumors . Accordingly, 
utilities of GAM116 include diagnosis, prevention and 
treatment of T(llql3)- bearing b- lymphoid and lym- 
phoid tumors ., and of other diseases and clinical condi- 
tions associated with CCND1. 

[18940] The function of CCND1 has been established by previous 
studies. Tsujimoto et al. (1984) cloned the chromosomal 
breakpoint of chronic lymphocytic leukemia (CLL; OMIM 
Ref. No. 151400) cells of the B- cell type carrying 
t(ll;14)(ql3;q32). The breakpoint was in the joining seg- 
ment of the heavy chain locus on chromosome 14. A 
probe that is specific for chromosome 11 and maps im- 
mediately 5- prime to the breakpoint on 14q+ was iso- 
lated. The probe detected a rearrangement of the homol- 



ogous genomic DNA segment in CLL cells and in DNA 
from a diffuse large cell lymphoma with the t(ll;14) 
translocation. This rearranged DNA segment was not 
present in Burkitt lymphoma cells with the t(8;14) translo- 
cation or in nonneoplastic human lymphoblastoid cells. 
The probe thus can be used to identify and characterize a 
gene located on llql3 involved in the malignant trans- 
formation of B cells in the t(ll;14) translocation. Tsuji- 
moto et al. (1984) referred to this gene as BCL1. In 2 dif- 
ferent cases of B- cell chronic lymphatic leukemia, Tsuji- 
moto et al. (1985) found that the breakpoints on chromo- 
some 11 were within 8 nucleotides of each other and on 
chromosome 14 involved the J4 DNA segment of the Ig 
heavy chain segment. Because they detected a 7mer- 
9mer signallike sequence with a 12- base- long spacer on 
the normal chromosome 11, close to the breakpoint, they 
speculated that the t(ll;14) chromosome translocation in 
CLL may be sequence specific and may involve the recom- 
bination system for immunoglobulin V- D- J gene seg- 
ment joining. 

[18941] Animal model experiments lend further support to the 
function of CCND1. Ma et al. (1998) studied cyclin Dl- 
deficient mice, which have small eyes with thin retinas, 



and observed that there was a lower level of retinal cell 
proliferation and a unique pattern of photoreceptor cell 
death. Death was first observed in scattered clusters of 
cells in the retina. It then appeared to spread from these 
few cells to nearby photoreceptors, eventually producing 
extensive holes in the photoreceptor layer. These holes 
appeared to be filled with interneurons from the inner nu- 
clear layer. The death occurred mainly during the second 
to fourth postnatal weeks. Other models of photoreceptor 
degeneration in rodents differed in that they occur more 
uniformly across the retina, with death proceeding over a 
longer period of time until all, or nearly all, of the pho- 
toreceptors degenerate. Ma et al. (1998) found that ex- 
pression of a bcl2 transgene could not prevent the death. 

[18942] | t j S appreciated that the abovementioned animal model 

for CCND1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[18943] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18944] M aj C; Papermaster, D.; Cepko, C. L. : A unique pattern of 
photoreceptor degeneration in cyclin Dl mutant mice. 



Proc. Nat. Acad. Sci. 95: 9938- 9943, 1998. ; and 
[18945] Tsujimoto, Y.; Yunis, J.; Onorato- Showe, L; Erikson, J.; 

Nowell, P. C; Croce, C. M. : Molecular cloning of the chro- 
mosomal breakpoint of B- cell lymphomas and leukemias 
with the t(ll;l. 

[18946] Further studies establishing the function and utilities of 
CCND1 are found in John Hopkins OMIM database record 
ID 168461, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cerebellar de- 
generation-related protein 2, 62kda (CDR2, Accession 
XP.071866.2) is another GAM116 target gene, herein 
designated TARGET GENE. CDR2 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by CDR2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CDR2 BINDING SITE, designated 
SEQ ID:5603, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[18947] Another function of GAM116 is therefore inhibition of 

Cerebellar degeneration-related protein 2, 62kda (CDR2, 
Accession XP_071866.2), a gene which plays a role in cy- 
tokinesis, cell shape, and functions such as secretion and 



capping, and therefore may be associated with Paraneo- 
plastic cerebellar degeneration. Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
Paraneoplastic cerebellar degeneration, and of other dis- 
eases and clinical conditions associated with CDR2. 

[18948] The function of CDR2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM42.1.Centaurin, delta 1 (CENTD1, Accession 
NP_056045.2) is another GAM116 target gene, herein 
designated TARGET GENE. CENTD1 BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by CENTD1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CENTD1 BINDING SITE, designated SEQ ID: 10052, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[18949] Another function of GAM116 is therefore inhibition of 
Centaurin, delta 1 (CENTD1, Accession NP.056045.2), a 
gene which is nvolved in cell signaling/communication. 
Accordingly, utilities of GAM116 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with CENTD1. 
[18950] The function of CENTD1 has been established by previous 
studies. By screening brain cDNAs for the potential to en- 
code proteins that are at least 50 kD, Nagase et al. (1998) 
identified a partial cDNA encoding CENTD1, which they 
called KIAA0580. The protein was predicted to be involved 
in cell signaling/communication. RT- PCR analysis de- 
tected expression of KIAA0580 in all tissues tested except 
skeletal muscle. By searching sequence databases, fol- 
lowed by 5- prime RACE, Miura et al. (2002) obtained full- 
length cDNAs encoding CENTD1 and CENTD2 (OMIM Ref. 
No. 606646), which they called ARAP2 and ARAP1, re- 
spectively. Like ARAP1, the 1,704- amino acid ARAP2 pro- 
tein contains ARF- GAP (see OMIM Ref. No. 103180), 
RHO- GAP (see OMIM Ref. No. 602732), ankyrin repeat 
(see OMIM Ref. No. 605787), RAS (OMIM Ref. No. 
190020)- associating, and 5 pleckstrin (OMIM Ref. No. 
173570) homology (PH) domains. However, unlike ARAP1, 
ARAP2 also has a sterile alpha motif (SAM) domain like 
that found in EphA receptor (see OMIM Ref. No. 179610) 
and a region of homology to the switch- 2 domain of 
RAB13 (OMIM Ref. No. 602672). The RHO- GAP domain of 



ARAP2 lacks the predicted catalytic arginine and is there- 
fore unlikely to have RHO- GAP activity. Northern blot 
analysis showed that ARAP2 is much more variably ex- 
pressed than ARAP1. The highest ARAP2 expression levels 
were in brain, thymus, spleen, kidney, peripheral blood 
leukocytes, lymph node, spinal cord, and thyroid. Two 
messages at 7.5 and 11 kb were found in brain, and 7.5- 
and 8.5- kb messages were found in thymus, spleen, kid- 
ney, peripheral blood leukocytes, and lymph node. Of the 
hematopoietic tissues examined, only bone marrow did 
not show ARAP2 expression. 

[18951] 

[18952] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18953] Miura, K.; Jacques, K. M.; Stauffer, S.; Kubosaki, A.; Zhu, 
K.; Hirsch, D. S.; Resau, J.; Zheng, Y.; Randazzo, P. A. : 
ARAP1: a point of convergence for Arf and Rho signaling. 
Molec. Cell 9: 109- 119, 2002. ; and 

[18954] Nagase, T.; Ishikawa, K.; Miyajima, N.; Tanaka, A.; Kotani, 
H.; Nomura, N.; Ohara, O. : Prediction of the coding se- 
quences of unidentified human genes. IX. The complete 
sequences of 10. 



[18955] Further studies establishing the function and utilities of 
CENTD1 are found in John Hopkins OMIM database record 
ID 606645, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Chromodomain helicase dna binding protein 3 
(CHD3, Accession NP_001263.1) is another GAM116 tar- 
get gene, herein designated TARGET GENE. CHD3 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CHD3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of CHD3 BIND- 
ING SITE, designated SEQ ID:773, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[18956] Another function of GAM116 is therefore inhibition of 

Chromodomain helicase dna binding protein 3 (CHD3, Ac- 
cession NP_001263.1), a gene which may regulate gene 
expression and chromatin structure, and therefore may be 
associated with Dermatomyositis . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
Dermatomyositis ., and of other diseases and clinical con- 
ditions associated with CHD3. 



[18957] The function of CHD3 has been established by previous 
studies. Anti- Mi2 autoantibody is strongly associated 
with dermatomyositis and is found in sera of 20% of der- 
matomyositis patients. Mi2 antigen consists of at least 8 
components. By immunoscreening human thymocyte and 
HeLa cell cDNA expression libraries with anti- Mi2 patient 
sera, Ge et al. (1995) isolated a partial cDNA encoding 
Mi2- alpha, or CHD3. The deduced partial protein con- 
tains 4 potential zinc finger domains. Antibodies against 
recombinant Mi2- alpha reacted with a 240- kD HeLa cell 
protein. Northern blot analysis detected a single 7.5- to 
8.0- kb Mi2- alpha transcript in HeLa cells. Seelig et al. 
(1996) noted that the Mi2- alpha and Mi2- beta (CHD4; 
603277) proteins react with most or all dermatomyositis 
patient anti- Mi2 sera. While these proteins are distinct, 
they have stretches of identical sequence that could result 
in shared epitopes. 

[18958] 

[18959] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18960] ce, Q.; Nilasena, D. S.; O'Brien, C. A.; Frank, M. B.; Targoff, 
I. N. : Molecular analysis of a major antigenic region of the 



240- kD protein of Mi- 2 autoantigen. J. Clin. Invest. 96: 
1730- 1737, 1995. ; and 
[18961] Seelig, H. P.; Renz, M.; Targoff, I. N.; Ge, Q.; Frank, M. B. : 
Two forms of the major antigenic protein of the dermato- 
myositis- specific Mi- 2 autoantigen. (Letter) Arthritis 
Rheum. 39:. 

[18962] Further studies establishing the function and utilities of 

CHD3 are found in John Hopkins OMIM database record ID 
602120, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. CIDE-3 (Accession 
NP_071377.2) is another GAM116 target gene, herein 
designated TARGET GENE. CIDE-3 BINDING SITE is a target 
binding site found in the 5 N untranslated region of mRNA 
encoded by CIDE-3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CIDE-3 BINDING SITE, designated 
SEQ ID:19483, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[18963] Another function of GAM 116 is therefore inhibition of 

CIDE-3 (Accession NP.071377.2) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with CIDE-3. 

[18964] Collagen, type x, alpha l(schmid metaphyseal chon- 
drodysplasia) (COL10A1, Accession NP_000484.2) is an- 
other GAM 116 target gene, herein designated TARGET 
GENE. COL10A1 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
COL10A1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of COL10A1 BINDING SITE, designated 
SEQ ID:5855, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[18965] Another function of GAM116 is therefore inhibition of 
Collagen, type x, alpha l(schmid metaphyseal chon- 
drodysplasia) (COL10A1, Accession NP_000484.2) . Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with COL10A1. 

[18966] Collagen, type xi, alpha 2 (COL11A2, Accession 

NP_542411.1) is another GAM116 target gene, herein 
designated TARGET GENE. COL11A2 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by COL11A2, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of COL11A2 BINDING SITE, designated SEQ ID: 14857, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[18967] Another function of GAM116 is therefore inhibition of 
Collagen, type xi, alpha 2 (COL11A2, Accession 
NP_542411.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL11A2. 

[18968] Collagen, type xi, alpha 2 (COL11A2, Accession 

NP.542412.1) is another GAM116 target gene, herein 
designated TARGET GENE. COL11A2 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by COL11A2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of COL11A2 BINDING SITE, designated SEQ ID: 14857, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[18969] Another function of GAM116 is therefore inhibition of 



Collagen, type xi, alpha 2 (COL11A2, Accession 
NP_542412.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL11A2. 

[18970] Collagen, type xi, alpha 2 (COL11A2, Accession 

NP_542410.1) is another GAM116 target gene, herein 
designated TARGET GENE. COL11A2 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by COL11A2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of COL11A2 BINDING SITE, designated SEQ ID: 14857, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[18971] Another function of GAM116 is therefore inhibition of 
Collagen, type xi, alpha 2 (COL11A2, Accession 
NP_542410.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL11A2. 

[18972] Collagen, type xxi, alpha 1 (COL21A1, Accession 

NP_110447.2) is another GAM116 target gene, herein 
designated TARGET GENE. COL21A1 BINDING SITE is a tar- 



get binding site found in the 3^ untranslated region of 
mRNA encoded by COL21A1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of COL21A1 BIND- 
ING SITE, designated SEQ ID:7623, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[18973] Another function of GAM116 is therefore inhibition of 
Collagen, type xxi, alpha 1 (COL21A1, Accession 
NP_110447.2) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL21A1. 

[18974] complexin 1 (CPLX1, Accession NP_006642.1) is another 
GAM116 target gene, herein designated TARGET GENE. 
CPLX1 BINDING SITE is a target binding site found in the 
5 x untranslated region of mRNA encoded by CPLX1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CPLX1 BINDING SITE, designated SEQ ID:3486, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 



[18975] Another function of GAM116 is therefore inhibition of 

Complexin 1 (CPLX1, Accession NP_006642.1) . Accord- 
ingly, utilities of GAM116 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CPLX1. 

[18976] Cytochrome p450, subfamily i (dioxin-inducible), 

polypeptide 1 (glaucoma 3, primary infantile) (CYP1B1, 
Accession NP_000095.1) is another GAM116 target gene, 
herein designated TARGET GENE. CYP1B1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by CYP1B1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CYP1B1 BINDING 
SITE, designated SEQ ID:11514, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[18977] Another function of GAM 116 is therefore inhibition of Cy- 
tochrome p450, subfamily i (dioxin-inducible), polypep- 
tide 1 (glaucoma 3, primary infantile) (CYP1B1, Accession 
NP_000095.1), a gene which participates in the 
metabolism of a molecule that is a participant in eye de- 
velopment, and therefore is associated with Glaucoma, 



primary congenital, peters anomaly . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of Glaucoma, primary congenital, peters anomaly ., and of 
other diseases and clinical conditions associated with 
CYP1B1. 

[18978] The function of CYP1B1 has been established by previous 
studies. In the study of candidate genes identified in the 
critical region of 2p21 where a major gene for primary 
congenital glaucoma, GLC3A (OMIM Ref. No. 231300), had 
been mapped by linkage studies, Stoilov et al. (1997) 
found the CYP1B1 gene, which had previously been iden- 
tified by Sutter et al. (1994). From a determination of the 
intron/exon junctions of this gene, Stoilov et al. (1997) 
concluded that the gene contains 3 exons and 2 introns. 
The entire coding sequence of the genes is contained in 
exons 2 and 3. This genomic structure agreed with that 
reported by Tang et al. (1996). Screening for the presence 
of coding sequence changes in the CYP1B1 gene, Stoilov 
et al. (1997) identified 3 different truncating mutations: a 
13- bp deletion found in 1 consanguineous and 1 non- 
consanguineous family (601771.0001); a single cytosine 
insertion observed in another 2 consanguineous families 
(601771.0002); and a large deletion found in an addi- 



tional consanguineous family. In addition, a G- to- C 
transversion at nucleotide 1640 of the CYP1B1 coding se- 
quence was found that caused a val432- to- leu amino 
acid substitution. This change created an EcoR57 restric- 
tion site, thus providing a rapid screening method. Het- 
erozygosity for the val432- to- leu change was found in 
51.4% of 70 normal individuals. This amino acid change 
was not in that part of CYP1B1 that represented conserved 
sequences, and both valine and leucine are neutral and 
hydrophobic. Their very similar aliphatic side groups differ 
by a single - CH2 group. Therefore, this change appeared 
to represent a common amino acid polymorphism that is 
not related to the primary congenital glaucoma pheno- 
type. Identification of CYP1B1 as the gene affected in pri- 
mary congenital glaucoma was said by Stoilov et al. (1997) 
to be the first example in which mutations in a member of 
the cytochrome P450 superfamily results in a primary de- 
velopmental defect. The finding was not unexpected, 
however, as a link between members of this superfamily 
and the processes of growth and differentiation had been 
postulated previously. They speculated that CYP1B1 par- 
ticipates in the metabolism of an as- yet- unknown bio- 
logically active molecule that is a participant in eye devel- 



opment. Stoilov et al. (1997) demonstrated that a stable 
protein product is produced in the affected subjects of 
these families, and that the 3 mutations they described 
would be expected to result in a product lacking between 
189 and 254 amino acids from the C terminus. This seg- 
ment harbors the invariant cysteine of all known cy- 
tochrome P450 amino sequences; in CYP1B1 it is cys470. 
Schwartzman et al. (1987) implicated a cytochrome- 
P450- dependent arachidonate metabolite that inhibits 
Na+,K+- ATPase in the cornea in regulating corneal 
transparency and aqueous humor secretion. This finding 
is consistent with the clouding of the cornea and in- 
creased intraocular pressure, the 2 major diagnostic crite- 
ria for primary congenital glaucoma. 

[18979] 

[18980] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18981] Bejjani, B. A.; Lewis, R. A.; Tomey, K. F.; Anderson, K. L; 
Dueker, D. K.; Jabak, M.; Astle, W. F.; Otterud, B.; Leppert, 
M.; Lupski, J. R. : Mutations in CYP1B1, the gene for cy- 
tochrome P4501B1, are the predominant cause of primary 
congenital glaucoma in Saudi Arabia. Am. J. Hum. Genet. 



62: 325- 333, 1998. ; and 
[18982] stoilov, I.; Akarsu, A. N.; Alozie, I.; Child, A.; Barsoum- 
Homsy, M.; Turacli, M. E.; Or, M.; Lewis, R. A.; Ozdemir, 
N.; Brice, C; Aktan, S. C; Chevrette, L; Coca- Prados, M.; 
Sarfara. 

[18983] Further studies establishing the function and utilities of 
CYP1B1 are found in John Hopkins OMIM database record 
ID 601771, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Dynactin 4 
(p62) (DCTN4, Accession NP_057305.1) is another 
GAM116 target gene, herein designated TARGET GENE. 
DCTN4 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by DCTN4, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of DCTN4 BINDING SITE, designated SEQ ID:7697, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[18984] Another function of GAM 116 is therefore inhibition of Dy- 
nactin 4 (p62) (DCTN4, Accession NP_057305.1) . Accord- 
ingly, utilities of GAM116 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with DCTN4. 

[18985] Disrupted in schizophrenia 1 (DISCI, Accession 

NP_061132.1) is another GAM116 target gene, herein 
designated TARGET GENE. DISCI BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DISCI, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DISCI BINDING SITE, designated 
SEQ ID:6142, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[18986] Another function of GAM116 is therefore inhibition of 
Disrupted in schizophrenia 1 (DISCI, Accession 
NP_061132.1), a gene which has globular N- terminal do- 
main(s) and a helical C- terminal domain, and therefore 
may be associated with Schizophrenia . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of Schizophrenia ., and of other diseases and clinical 
conditions associated with DISCI. 

[18987] The function of DISCI has been established by previous 
studies. Millar et al. (2000) isolated and sequenced the 
breakpoints on chromosomes 1 and 11 in the Scottish 
family carrying the translocation, and by sequence analy- 



sis concluded that no genes were within the region sur- 
rounding the chromosome 11 breakpoint. The authors 
found that, by contrast, the corresponding region on 
chromosome 1 was gene- dense and that not 1, but 2, 
novel genes were directly disrupted by the translocation. 
They named these genes 'disrupted in schizophrenia' 1 
and 2 (DISCI and DISC2, 606271). The major DISCI tran- 
script is approximately 7.5 kb, contains an open reading 
frame encoding 854 amino acids, and is ubiquitously ex- 
pressed. The protein is predicted to consist of a globular 
N- terminal domain(s) and helical C- terminal domain that 
has the potential to form a coiled- coil by interaction with 
another protein(s). Similar structures are thought to be 
present in a variety of unrelated proteins that are known 
to function in the nervous system. The putative structure 
of the protein encoded by DISCI is therefore compatible 
with a role in the nervous system. DISC2 apparently speci- 
fies a single exon thought to be a noncoding RNA 
molecule that is antisense to DISCI, an arrangement that 
has been observed at other loci where the antisense RNA 
may regulate expression of the sense gene. The authors 
concluded that DISCI and DISC2 should be considered 
formal candidate genes for susceptibility to psychiatric ill- 



ness. The family studied by St. Clair et al. (1990) and Mil- 
lar et al. (2000) was originally ascertained by Jacobs et al. 
(1970), who reported the translocation in the propositus, 
who had adolescent conduct disorder, and in members of 
4 generations of the extended family. Blackwood et al. 
(2001) provided a follow- up. Of the 87 members of the 
family who were karyotyped, 37 carried the translocation. 
A psychiatric diagnosis was reached in 29 carriers, 38 
noncarriers, and the 2 founders (who were not kary- 
otyped). The range of symptoms in this family crossed 
traditional diagnostic boundaries, and the locus identified 
by the breakpoint on lq42 appeared to be implicated in 
either schizophrenia or bipolar disorder. Furthermore, 
Blackwood (2000) reported abnormalities in the auditory 
P300 event- related potential, which showed prolonged 
latency and reduced amplitude in affected members of the 
family. 

[18988] 

[18989] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[18990] Blackwood, D. H. R.; Fordyce, A.; Walker, M. T.; St. Clair, 
D. M.; Porteous, D.J.; Muir, W.J. : Schizophrenia and af- 



fective disorders- - cosegretation with a translocation at 
chromosome lq42 that directly disrupts brain- expressed 
genes: clinical and P300 findings in a family. Am. J. Hum. 
Genet. 69: 428- 433, 2001. ; and 

[18991] Ekelund, J.; Hovatta, I.; Parker, A.; Paunio, T.; Varilo, T.; 

Martin, R.; SuhonenJ.; Ellonen, P.; Chan, C; Sinsheimer, J. 
S.; Sobel, E.; Juvonen, H.; Arajarvi, R.; Partonen, T.; Suv. 

[18992] Further studies establishing the function and utilities of 

DISCI are found in John Hopkins OMIM database record ID 
605210, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. DKFZP434J046 
(Accession NP_056486.1) is another GAM116 target gene, 
herein designated TARGET GENE. DKFZP434J046 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by DKFZP434J046, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZP434J046 BINDING SITE, designated SEQ ID:4305, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[18993] Another function of GAM116 is therefore inhibition of DK- 
FZP434J046 (Accession NP.056486.1) . Accordingly, utili- 



ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434J046. 

[18994] DKFZP564K0822 (Accession NP.110423.2) is another 
GAM116 target gene, herein designated TARGET GENE. 
DKFZP564K0822 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZP564K0822, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP564K0822 BINDING SITE, 
designated SEQ ID:8390, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[18995] Another function of GAM116 is therefore inhibition of DK- 
FZP564K0822 (Accession NP_110423.2) . Accordingly, 
utilities of GAM116 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564K0822. 

[18996] DKFZp761B128 (Accession NP_689650.1) is another 

GAM116 target gene, herein designated TARGET GENE. 
DKFZp761B128 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 



DKFZp761B128, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp761B128 BINDING SITE, 
designated SEQ ID:19522, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[18997] Another function of GAM116 is therefore inhibition of DK- 
FZp761B128 (Accession NP_689650.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761B128. 

[18998] DKFZp761G0122 (Accession NP.689874.1) is another 
GAM116 target gene, herein designated TARGET GENE. 
DKFZp761G0122 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
DKFZp761G0122, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp761G0122 BINDING SITE, 
designated SEQ ID:9943, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 



[18999] Another function of GAM116 is therefore inhibition of DK- 
FZp761G0122 (Accession NP_689874.1) . Accordingly, 
utilities of GAM116 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761G0122. 

[19000] Dickkopf homolog 2 (xenopus laevis) (DKK2, Accession 
NP_055236.1) is another GAM116 target gene, herein 
designated TARGET GENE. DKK2 BINDING SITE is a target 
binding site found in the 5" untranslated region of mRNA 
encoded by DKK2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKK2 BINDING SITE, designated 
SEQ ID:10328, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19001] Another function of GAM116 is therefore inhibition of 
Dickkopf homolog 2 (xenopus laevis) (DKK2, Accession 
NP_055236.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DKK2. 

[19002] Dihydrolipoamide s-acetyltransferase (e2 component of 
pyruvate dehydrogenase complex) (DLAT, Accession 



NP_001922.2) is another GAM116 target gene, herein 
designated TARGET GENE. DLAT BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DLAT, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DLAT BINDING SITE, designated 
SEQ ID:16982, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19003] Another function of GAM116 is therefore inhibition of Di- 
hydrolipoamide s-acetyltransferase (e2 component of 
pyruvate dehydrogenase complex) (DLAT, Accession 
NP_001922.2) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DLAT. 

[19004] DOT1L (Accession NP_115871.1) is another GAM116 tar- 
get gene, herein designated TARGET GENE. DOT1L BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by DOT1L, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of DOT1L 



BINDING SITE, designated SEQ ID:5058, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19005] Another function of GAM116 is therefore inhibition of 

DOT1L (Accession NP_115871.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DOT1L. 

[19006] DRIL2 (Accession NP_006456.1) is another GAM 116 target 
gene, herein designated TARGET GENE. DRIL2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by DRIL2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DRIL2 BIND- 
ING SITE, designated SEQ ID:4242, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19007] Another function of GAM116 is therefore inhibition of 

DRIL2 (Accession NP_006456.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DRIL2. 

[19008] Down syndrome critical region gene 3 (DSCR3, Accession 
NP_006043.1) is another GAM116 target gene, herein 



designated TARGET GENE. DSCR3 BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by DSCR3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DSCR3 BINDING SITE, designated 
SEQ ID:16394, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19009] Another function of GAM116 is therefore inhibition of 

Down syndrome critical region gene 3 (DSCR3, Accession 
NP.006043.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DSCR3. 

[19010] Eyes absent homolog 1 (drosophila) (EYA1, Accession 
NP_742055.1) is another GAM116 target gene, herein 
designated TARGET GENE. EYA1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by EYA1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of EYA1 
BINDING SITE, designated SEQ ID:8370, to the nucleotide 



sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19011] Another function of GAM116 is therefore inhibition of 
Eyes absent homolog 1 (drosophila) (EYA1, Accession 
NP.742055.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EYA1. 

[19012] Eyes absent homolog 1 (drosophila) (EYA1, Accession 
NP_000494.2) is another GAM116 target gene, herein 
designated TARGET GENE. EYA1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by EYA1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of EYA1 
BINDING SITE, designated SEQ ID:8370, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19013] Another function of GAM116 is therefore inhibition of 
Eyes absent homolog 1 (drosophila) (EYA1, Accession 
NP_000494.2) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EYA1. 



[19014] Eyes absent homolog 1 (drosophila) (EYA1, Accession 
NP_742057.1) is another GAM116 target gene, herein 
designated TARGET GENE. EYA1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by EYA1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of EYA1 
BINDING SITE, designated SEQ ID:8370, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19015] Another function of GAM116 is therefore inhibition of 
Eyes absent homolog 1 (drosophila) (EYA1, Accession 
NP_742057.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EYA1. 

[19016] Eyes absent homolog 1 (drosophila) (EYA1, Accession 
NP_742056.1) is another GAM116 target gene, herein 
designated TARGET GENE. EYA1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by EYA1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of EYA1 
BINDING SITE, designated SEQ ID:8370, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19017] Another function of GAM116 is therefore inhibition of 
Eyes absent homolog 1 (drosophila) (EYA1, Accession 
NP_742056.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EYA1. 

[19018] Coagulation factor ii (thrombin) receptor-like 3 (F2RL3, 
Accession NP_003941.1) is another GAM116 target gene, 
herein designated TARGET GENE. F2RL3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by F2RL3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of F2RL3 BINDING SITE, 
designated SEQ ID:4749, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[19019] Another function of GAM116 is therefore inhibition of Co- 
agulation factor ii (thrombin) receptor-like 3 (F2RL3, Ac- 
cession NP_003941.1), a gene which Protease- activated 



receptor 4; G protein- coupled receptor that increases 
phosphoinositide hydrolysis. Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with F2RL3. 
[19020] The function of F2RL3 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.F-box only protein 7 (FBX07, Accession 
NP_036311.2) is another GAM116 target gene, herein 
designated TARGET GENE. FBX07 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by FBX07, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FBX07 BINDING SITE, designated 
SEQ ID:10093, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19021] Another function of GAM116 is therefore inhibition of F- 
box only protein 7 (FBX07, Accession NP_036311.2), a 
gene which Fubunit of the SCF ubiquitin protein ligase 
complex, recruits substrates to ubiquitin conjugating en- 
zymes. Accordingly, utilities of GAM116 include diagno- 



sis, prevention and treatment of diseases and clinical con- 
ditions associated with FBX07. 
[19022] The function of FBX07 has been established by previous 
studies. The F box, named after cyclin F (CCNF; 600227), 
in which it was originally observed, is an approximately 
40- amino acid motif that binds SKP1 (OMIM Ref. No. 
601434). F- box proteins are components of modular E3 
ubiquitin protein ligases called SCFs (SKP1, OMIM Ref. No. 
603134), F- box proteins), which function in phosphory- 
lation- dependent ubiquitination. Using a yeast 2- hybrid 
screen with SKP1 as bait, followed by searching sequence 
databases, Winston et al. (1999) and Cenciarelli et al. 
(1999) identified 33 mammalian and 26 human F- box 
proteins, respectively. These contained C termini with 
leucine- rich repeats (FBXLs, e.g., SKP2 (OMIM Ref. No. 
601436)), WD40 domains (FBXWs, e.g., BTRCP (OMIM Ref. 
No. 603482)), or no recognizable motifs (FBXOs, e.g., 
CCNF). Using RT- PCR analysis, Winston et al. (1999) 
found high expression of FBX07 in brain, heart, kidney, 
liver, lung, skeletal muscle, and placenta, with lower levels 
in pancreas. 

[19023] 

[19024] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19025] || y j nj c. P.; Rialland, M.; Pigeon, C; Guguen- Guillouzo, C. 
: cDNA cloning and expression analysis of new members 
of the mammalian F- box protein family. Genomics 67: 
40- 47, 2000. ; and 

[19026] Winston, J. T.; Koepp, D. M.; Zhu, C.; Elledge, S.J.; Harper, 
J. W. : A family of mammalian F- box proteins. Curr. Biol. 
9: 1180- 1182, 1999. 

[19027] Further studies establishing the function and utilities of 
FBX07 are found in John Hopkins OMIM database record 
ID 605648, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.FLJ10035 
(Accession NP_060444.1) is another GAM116 target gene, 
herein designated TARGET GENE. FLJ10035 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of multiple transcripts of mRNA encoded by 
FLJ10035, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10035 BINDING SITE, designated 
SEQ ID:12536, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 



ID:301. 

[19028] Another function of GAM116 is therefore inhibition of 

FLJ10035 (Accession NP_060444.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10035. 

[19029] FLJ11149 (Accession NP_060809.2) is another GAM 116 
target gene, herein designated TARGET GENE. FLJ11149 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11149, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11149 BINDING SITE, designated SEQ ID:14300, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19030] Another function of GAM116 is therefore inhibition of 

FLJ11149 (Accession NP_060809.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ11149. 

[19031] FLJ11155 (Accession NP_060812.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ11155 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11155, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11155 BINDING SITE, designated SEQ ID:8506, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19032] Another function of GAM116 is therefore inhibition of 

FLJ11155 (Accession NP.060812.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ11155. 

[19033] FLJ11274 (Accession NP_060845.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ11274 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by FLJ11274, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11274 BINDING SITE, designated SEQ ID:7491, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 



[19034] Another function of GAM116 is therefore inhibition of 

FLJ11274 (Accession NP_060845.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ11274. 

[19035] FLJ11800 (Accession NP_079250.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ 11800 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ 11800, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11800 BINDING SITE, designated SEQ ID:11823, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19036] Another function of GAM116 is therefore inhibition of 

FLJ11800 (Accession NP_079250.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ11800. 

[19037] FLJ12190 (Accession NP_079347.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ 12 190 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ12190, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12190 BINDING SITE, designated SEQ ID:15397, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19038] Another function of GAM116 is therefore inhibition of 

FLJ12190 (Accession NP.079347.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12190. 

[19039] FLJ12443 (Accession NP.079106.2) is another GAM116 
target gene, herein designated TARGET GENE. FLJ 12443 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ12443, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12443 BINDING SITE, designated SEQ ID:19826, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19040] Another function of GAM116 is therefore inhibition of 



FLJ12443 (Accession NP_079106.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12443. 

[19041] FLJ12586 (Accession NP.078896.2) is another GAM116 
target gene, herein designated TARGET GENE. FLJ12586 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ12586, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12586 BINDING SITE, designated SEQ ID:2047, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19042] Another function of GAM116 is therefore inhibition of 

FLJ12586 (Accession NP_078896.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12586. 

[19043] FLJ12650 (Accession NP.078798.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ 12650 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12650, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12650 BINDING SITE, designated SEQ ID:2476, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19044] Another function of GAM116 is therefore inhibition of 

FLJ12650 (Accession NP.078798.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12650. 

[19045] FLJ12800 (Accession NP.075054.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ 12800 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ12800, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12800 BINDING SITE, designated SEQ ID:1109, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19046] Another function of GAM116 is therefore inhibition of 

FLJ12800 (Accession NP_075054.1) . Accordingly, utilities 



of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12800. 

[19047] FLJ13204 (Accession NP_079037.2) is another GAM116 
target gene, herein designated TARGET GENE. FLJ 13204 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ13204, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13204 BINDING SITE, designated SEQ ID:13933, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19048] Another function of GAM116 is therefore inhibition of 

FLJ13204 (Accession NP_079037.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ13204. 

[19049] FLJ13855 (Accession NP_075567.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ13855 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ13855, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13855 BINDING SITE, designated SEQ ID:18367, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19050] Another function of GAM116 is therefore inhibition of 

FLJ13855 (Accession NP_075567.1) . Accordingly, utilities 
of GAM116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ13855. 

[19051] FLJ14082 (Accession NP_079300.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ 14082 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ14082, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14082 BINDING SITE, designated SEQ ID:15997, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19052] Another function of GAM116 is therefore inhibition of 

FLJ14082 (Accession NP_079300.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
FLJ14082. 

[19053] FLJ14564 (Accession NP_115939.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ 14564 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 14564, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14564 BINDING SITE, designated SEQ ID:8020, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19054] Another function of GAM116 is therefore inhibition of 

FLJ14564 (Accession NP_115939.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14564. 

[19055] FLJ20257 (Accession NP_062552.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ20257 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20257, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ20257 BINDING SITE, designated SEQ ID:1289, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19056] Another function of GAM116 is therefore inhibition of 

FLJ20257 (Accession NP.062552.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20257. 

[19057] FLJ20716 (Accession NP_060408.2) is another GAM116 
target gene, herein designated TARGET GENE. FLJ20716 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20716, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20716 BINDING SITE, designated SEQ ID:4364, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19058] Another function of GAM116 is therefore inhibition of 

FLJ20716 (Accession NP_060408.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



FLJ20716. 

[19059] FLJ22490 (Accession NP_079066.2) is another GAM116 
target gene, herein designated TARGET GENE. FLJ22490 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ22490, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22490 BINDING SITE, designated SEQ ID:4123, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19060] Another function of GAM116 is therefore inhibition of 

FLJ22490 (Accession NP_079066.2) . Accordingly, utilities 
of GAM116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ22490. 

[19061] FLJ22494 (Accession NP_079091.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ22494 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ22494, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ22494 BINDING SITE, designated SEQ ID:11620, to the 
nucleotide sequence of CAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19062] Another function of GAM116 is therefore inhibition of 

FLJ22494 (Accession NP_079091.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ22494. 

[19063] FLJ22944 (Accession NP.079421.2) is another GAM116 
target gene, herein designated TARGET GENE. FLJ22944 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by FLJ22944, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22944 BINDING SITE, designated SEQ ID:16245, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19064] Another function of GAM116 is therefore inhibition of 

FLJ22944 (Accession NP_079421.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ22944. 



[19065] FLJ30313 (Accession NP_689970.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ30313 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ30313, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30313 BINDING SITE, designated SEQ ID:956, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19066] Another function of GAM116 is therefore inhibition of 

FLJ30313 (Accession NP.689970.1) . Accordingly, utilities 
of GAM116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ30313. 

[19067] FLJ32029 (Accession NP.775853.2) is another GAM116 
target gene, herein designated TARGET GENE. FLJ32029 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32029, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32029 BINDING SITE, designated SEQ ID:16839, to the 



nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19068] Another function of GAM116 is therefore inhibition of 

FLJ32029 (Accession NP.775853.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32029. 

[19069] FLJ35838 (Accession NP_775803.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ35838 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ35838, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ35838 BINDING SITE, designated SEQ ID:1616, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19070] Another function of GAM116 is therefore inhibition of 

FLJ35838 (Accession NP_775803.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ35838. 

[19071] FLJ36504 (Accession NP.787106.2) is another GAM116 



target gene, herein designated TARGET GENE. FLJ36504 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ36504, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ36504 BINDING SITE, designated SEQ ID:9901, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19072] Another function of GAM116 is therefore inhibition of 

FLJ36504 (Accession NP.787106.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ36504. 

[19073] FLJ36749 (Accession NP_775877.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ36749 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ36749, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ36749 BINDING SITE, designated SEQ ID:16158, to the 
nucleotide sequence of GAM116 RNA, herein designated 



GAM RNA, also designated SEQ ID:301. 
[19074] Another function of GAM116 is therefore inhibition of 

FLJ36749 (Accession NP_775877.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ36749. 

[19075] FLJ36928 (Accession NP_775822.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ36928 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ36928, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ36928 BINDING SITE, designated SEQ ID:12357, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19076] Another function of GAM116 is therefore inhibition of 

FLJ36928 (Accession NP.775822.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ36928. 

[19077] FLJ39106 (Accession NP_775900.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ39106 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ39106, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ39106 BINDING SITE, designated SEQ ID:4522, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19078] Another function of GAM116 is therefore inhibition of 

FLJ39106 (Accession NP.775900.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ39106. 

[19079] FLJ39654 (Accession NP.787110.1) is another GAM116 
target gene, herein designated TARGET GENE. FLJ39654 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ39654, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ39654 BINDING SITE, designated SEQ ID:8884, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 



[19080] Another function of GAM116 is therefore inhibition of 

FLJ39654 (Accession NP_787110.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ39654. 

[19081] Fibronectin leucine rich transmembrane protein 3 (FLRT3, 
Accession NP_037413.1) is another GAM116 target gene, 
herein designated TARGET GENE. FLRT3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by FLRT3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FLRT3 BINDING SITE, 
designated SEQ ID:3900, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[19082] Another function of GAM116 is therefore inhibition of Fi- 
bronectin leucine rich transmembrane protein 3 (FLRT3, 
Accession NP_037413.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLRT3. 

[19083] Forkhead box al (FOXA1, Accession NP_004487.2) is an- 
other GAM 116 target gene, herein designated TARGET 



GENE. F0XA1 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
FOXA1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FOXA1 BINDING SITE, designated 
SEQ ID:15349, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19084] Another function of GAM 116 is therefore inhibition of 

Forkhead box al (FOXA1, Accession NP_004487.2) . Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with FOXA1. 

[19085] Forkhead box ml (FOXM1, Accession NP_068772.1) is an- 
other GAM 116 target gene, herein designated TARGET 
GENE. FOXM1 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by 
FOXM1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FOXM1 BINDING SITE, designated 
SEQ ID: 15673, to the nucleotide sequence of GAM116 



RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19086] Another function of GAM116 is therefore inhibition of 
Forkhead box ml (FOXM1, Accession NP.068772.1), a 
gene which may play a role in the control of cell prolifera- 
tion. Accordingly, utilities of GAM116 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with FOXM1. 

[19087] The function of FOXM1 has been established by previous 
studies. The 'forkhead' gene family, originally identified in 
Drosophila, comprises transcription factors with a con- 
served 100- amino acid DNA- binding motif. One group 
of factors with the forkhead, or winged- helix, domain is 
the hepatocyte nuclear factor- 3 family of proteins, which 
appears to regulate cell- specific transcription in hepato- 
cytes and in respiratory and intestinal epithelia. In an at- 
tempt to identify forkhead domain transcription factors 
involved in intestinal cell differentiation, Ye et al. (1997) 
isolated FKHL16, which they designated HNF3/forkhead 
homolog- 11 (HFH11), from a human colon carcinoma cell 
line. On Northern blots, FKHL16 is expressed primarily in 
thymus, testis, small intestine, and colon, moderately in 
ovary, and at reduced levels in other tissues. Ye et al. 



(1997) found 2 alternatively spliced FKHL16 mRNAs, 
yielding predicted proteins of 801 (OMIM Ref. No. 

HFHIIA) and 748 (OMIM Ref. No. HFH11B) amino acids. 
Both isoforms contain 2 PEST regions, associated with 
rapid protein degradation. Expression studies in mouse 
revealed that Fkhl 16 is transcribed broadly in embryos, 
but is expressed only in adult organs containing prolifer- 
ating cells involved in replenishing differentiated cell pop- 
ulations or in response to growth factors released during 
injury or repair. By analyzing the promoter region of hu- 
man FKHL16, or TRIDENT, Korver et al. (1997) found that 
the 300 bp upstream of the transcription start site are es- 
sential for the cell cycle- specific expression of FKHL16. 
They stated that the promoter data in combination with 
the expression of FKHL16 in cycling, but not resting, cells 
indicate that this protein is likely to play a role in the con- 
trol of cell proliferation. By analysis of cDNA microarrays, 
Ly et al. (2000) showed that diminished proliferation ex- 
hibited by fibroblasts from either elderly patients or pa- 
tients with Hutchinson- Gilford progeria (OMIM Ref. No. 
176670) was associated with reduced expression of cell 
cycle genes as well as a decline in FOXM1B (OMIM Ref. No. 

HFHIIB) levels. Wang et al. (2001) showed that increased 



levels of Foxmlb in regenerating liver of old transgenic 
mice restored the sharp peaks in hepatocyte DNA replica- 
tion and mitosis that are the hallmarks of young regener- 
ating mouse liver. Restoration of the young regenerating 
liver phenotype was associated with increased expression 
of numerous cell cycle regulatory genes. Cotransfection 
assays in the human hepatoma HepG2 cell line demon- 
strated that FOXM1B protein stimulated expression of 
both the cyclin Bl (OMIM Ref. No. 123836) and cyclin Dl 
(OMIM Ref. No. 168461) promoters, suggesting that these 
cyclin genes are a direct FOXM1B transcription target. The 
results suggested that FOXM1B controls the transcription 
network of genes that are essential for cell division and 
exit from mitosis. The results indicated that reduced ex- 
pression of the FOXM1B transcription factor contributes to 
the decline in cellular proliferation observed in the aging 
process. 

[19088] 

[19089] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19090] WestendorfJ. M.; Rao, P. N.; Gerace, L. : Cloning of cDNAs 
for M- phase phosphoproteins recognized by the MPM2 



monoclonal antibody and determination of the phospho- 
rylated epitope. Proc. Nat. Acad. Sci. 91: 714- 718, 1994. 
; and 

[19091] Yao, K.- M.; Sha, M.; Lu, Z.; Wong, G. G. : Molecular analy- 
sis of a novel winged helix protein, WIN: expression pat- 
tern, DNA binding property, and alternative splicing within 
the DNA bin. 

[19092] Further studies establishing the function and utilities of 
FOXM1 are found in John Hopkins OMIM database record 
ID 602341, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. GALNT13 
(Accession XP.054951.3) is another GAM 116 target gene, 
herein designated TARGET GENE. GALNT13 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by GALNT13, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of GALNT13 
BINDING SITE, designated SEQ ID:16772, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19093] Another function of GAM116 is therefore inhibition of 

GALNT13 (Accession XP_054951.3) . Accordingly, utilities 



of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
GALNT13. 

[19094] Glucosidase, beta; acid (includes glucosylceramidase) 

(GBA, Accession NP_000148.1) is another GAM116 target 
gene, herein designated TARGET GENE. GBA BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by GBA, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GBA BINDING 
SITE, designated SEQ ID:8745, to the nucleotide sequence 
of GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[19095] Another function of GAM116 is therefore inhibition of 
Glucosidase, beta; acid (includes glucosylceramidase) 
(GBA, Accession NP_000148.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GBA. 

[19096] GLTP (Accession NP_057517.1) is another GAM116 target 
gene, herein designated TARGET GENE. GLTP BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by GLTP, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GLTP BINDING 
SITE, designated SEQ ID:6571, to the nucleotide sequence 
of GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[19097] Another function of GAM116 is therefore inhibition of 
GLTP (Accession NP_057517.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GLTP. 

[19098] GOR (Accession NP.758439.1) is another GAM116 target 
gene, herein designated TARGET GENE. GOR BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by GOR, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GOR BINDING 
SITE, designated SEQ ID: 10062, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19099] Another function of GAM116 is therefore inhibition of 
GOR (Accession NP_758439.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with GOR. 

[19100] q protein-coupled receptor 26 (GPR26, Accession 

NP_703143.1) is another GAM116 target gene, herein 
designated TARGET GENE. GPR26 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by GPR26, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR26 BINDING SITE, designated 
SEQ ID:8715, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19101] Another function of GAM116 is therefore inhibition of G 
protein-coupled receptor 26 (GPR26, Accession 
NP.703143.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR26. 

[19102] Huntingtin (huntington disease) (HD, Accession 

NP_002102.2) is another GAM116 target gene, herein 
designated TARGET GENE. HD BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by HD, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of HD BINDING SITE, designated SEQ 
ID:3274, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19103] Another function of GAM116 is therefore inhibition of 
Huntingtin (huntington disease) (HD, Accession 
NP_002102.2) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HD. 

[19104] Hypermethylated in cancer 2 (HIC2, Accession 

XP.036937.2) is another GAM116 target gene, herein 
designated TARGET GENE. HIC2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by HIC2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HIC2 
BINDING SITE, designated SEQ ID:16826, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19105] Another function of GAM 116 is therefore inhibition of Hy- 
permethylated in cancer 2 (HIC2, Accession XP_036937.2) 
. Accordingly, utilities of GAM116 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 



associated with HIC2. 

[19106] Hypermethylated in cancer 2 (HIC2, Accession 

NP_055909.1) is another GAM116 target gene, herein 
designated TARGET GENE. HIC2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by HIC2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HIC2 
BINDING SITE, designated SEQ ID:16826, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19107] Another function of GAM116 is therefore inhibition of Hy- 
permethylated in cancer 2 (HIC2, Accession NP_055909.1) 
. Accordingly, utilities of GAM116 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with HIC2. 

[19108] HSPC039 (Accession NP_057181.1) is another GAM116 
target gene, herein designated TARGET GENE. HSPC039 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by HSPC039, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
HSPC039 BINDING SITE, designated SEQ ID:6893, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19109] Another function of GAM116 is therefore inhibition of 

HSPC039 (Accession NP.057181.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
HSPC039. 

[19110] HSPC056 (Accession NP_054873.1) is another GAM116 
target gene, herein designated TARGET GENE. HSPC056 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by HSPC056, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HSPC056 BINDING SITE, designated SEQ ID:6808, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19111] Another function of GAM116 is therefore inhibition of 

HSPC056 (Accession NP_054873.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



HSPC056. 

[19112] HT002 (Accession NP.054785.2) is another GAM116 tar- 
get gene, herein designated TARGET GENE. HT002 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by HT002, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HT002 
BINDING SITE, designated SEQ ID:13026, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19113] Another function of GAM116 is therefore inhibition of 

HT002 (Accession NP_054785.2) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HT002. 

[19114] 5-hydroxytryptamine (serotonin) receptor 4 (HTR4, Ac- 
cession NP_000861.1) is another GAM116 target gene, 
herein designated TARGET GENE. HTR4 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by HTR4, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of HTR4 BINDING SITE, 



designated SEQ ID:2727, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[19115] Another function of GAM116 is therefore inhibition of 
5-hydroxytryptamine (serotonin) receptor 4 (HTR4, Ac- 
cession NP_000861.1), a gene which mediates calcium 
channel currents. Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HTR4. 

[19116] The function of HTR4 has been established by previous 
studies. The 5- hydroxytryptamine- 4 receptor was first 
characterized by Dumuis et al. (1988) in mouse colliculi 
neurons. Subsequently, Eglen et al. (1995) showed that 5- 
HTR4 mediates widespread effects in central and periph- 
eral nervous systems. Serotonin acts as a stimulant to 
atrial cardiac cells in only a few mammalian species in- 
cluding human, monkey, and pig but not rodents. Cells 
from human atrium respond to 5- HT stimulation by pro- 
ducing an L- type calcium current. Blondel et al. (1997) 
used PCR, based on primers to the central region of rat 5- 
HT4 receptor, to clone a human 5- HT4 receptor, which 
they called 5- HT4A. Sequence analysis showed that this 
cDNA encodes a 387- amino acid polypeptide with 7 pu- 



tative transmembrane domains and several potential reg- 
ulatory sites. Blondel et al. (1997) found that 5- HT4A is 
the same length and 93% identical to the shorter of the 2 
alternately spliced forms of the rat 5- HT4 receptor. RT- 
PCR analysis showed that the 5- HT4A mRNA is expressed 
in human ileum, brain, and atrium, but not in the ventri- 
cle. COS- 7 cells expressing the 5- HT4 receptor respond 
to serotonin stimulation with pharmacologic profiles simi- 
lar to those seen in human atrial myocytes, suggesting to 
Blondel et al. (1997) that 5- HT4A is the protein responsi- 
ble for the serotonin responsiveness of the human atrium. 

[19117] 

[19118] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19119] Claeysen, S.; Faye, P.; Sebben, M.; Lemaire, S.; BockaertJ.; 
Dumuis, A.; Taviaux, S. : Assignment of 5- hydrox- 
ytryptamine receptor (HTR4) to human chromosome 5 
bands q31- to- q33 by in situ hybridization. Cytogenet. 
Cell Genet. 78: 133- 134, 1997. ; and 

[19120] Dumuis, A.; Bouhelal, R.; Sebben, M.; Cory, R.; BockaertJ. 
: A nonclassical 5- hydroxytryptamine receptor positively 
coupled with adenylate cyclase in the central nervous sys- 



tern. Molec. 

[19121] Further studies establishing the function and utilities of 
HTR4 are found in John Hopkins OMIM database record ID 
602164, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. HUMAGCGB 
(Accession XP.291083.2) is another GAM116 target gene, 
herein designated TARGET GENE. HUMAGCGB BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by HU- 
MAGCGB, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HUMAGCGB BINDING SITE, desig- 
nated SEQ ID:466, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19122] Another function of GAM116 is therefore inhibition of HU- 
MAGCGB (Accession XP_291083.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with HU- 
MAGCGB. 

t 1 9 12 3] HUMAGCGB (Accession NP.037418.2) is another GAM116 
target gene, herein designated TARGET GENE. HUMAGCGB 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by HUMAGCGB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HUMAGCGB BINDING SITE, desig- 
nated SEQ ID:466, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19124] Another function of GAM116 is therefore inhibition of HU- 
MAGCGB (Accession NP.037418.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with HU- 
MAGCGB. 

[19125] ick (Accession NP.057597.2) is another GAM116 target 
gene, herein designated TARGET GENE. ICK BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of multiple transcripts of mRNA encoded by ICK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ICK BINDING SITE, designated SEQ ID:20049, to the nu- 
cleotide sequence of GAM116 RNA, herein designated 



GAM RNA, also designated SEQ ID:301. 

[19126] Another function of GAM116 is therefore inhibition of ICK 
(Accession NP_057597.2) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ICK. 

[19127] ick (Accession NP.766629.1) is another GAM 116 target 
gene, herein designated TARGET GENE. ICK BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of multiple transcripts of mRNA encoded by ICK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ICK BINDING SITE, designated SEQ ID:20049, to the nu- 
cleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19128] Another function of GAM116 is therefore inhibition of ICK 
(Accession NP_766629.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ICK. 

[19129] ICK (Accession NP_055735.1) is another GAM116 target 
gene, herein designated TARGET GENE. ICK BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of multiple transcripts of mRNA encoded by ICK, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ICK BINDING SITE, designated SEQ ID:20049, to the nu- 
cleotide sequence of GAM 116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19130] Another function of GAM116 is therefore inhibition of ICK 
(Accession NP_055735.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ICK. 

[19131] interleukin 6 receptor (IL6R, Accession NP_852004.1) is 
another GAM 116 target gene, herein designated TARGET 
GENE. IL6R BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by IL6R, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of IL6R BINDING SITE, desig- 
nated SEQ ID: 12823, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[19132] Another function of GAM116 is therefore inhibition of In- 
terleukin 6 receptor (IL6R, Accession NP_852004.1), a 



gene which is essential to the regulation of the immune 
response, hematopoiesis, and acute- phase reactions. Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with IL6R. 

[19133] The function of IL6R and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM94.1.lnterleukin 6 receptor (IL6R, Accession 
NP_000556.1) is another GAM116 target gene, herein 
designated TARGET GENE. IL6R BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by IL6R, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of IL6R 
BINDING SITE, designated SEQ ID:12823, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19134] Another function of GAM116 is therefore inhibition of In- 
terleukin 6 receptor (IL6R, Accession NP_000556.1), a 
gene which is essential to the regulation of the immune 
response, hematopoiesis, and acute- phase reactions. Ac- 



cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with IL6R. 

[19135] The function of IL6R and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM94.1. Insulin receptor (INSR, Accession 
NP_000199.1) is another GAM116 target gene, herein 
designated TARGET GENE. INSR BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by INSR, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of INSR BINDING SITE, designated 
SEQ ID:8240, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19136] Another function of GAM116 is therefore inhibition of In- 
sulin receptor (INSR, Accession NP_000199.1), a gene 
which binds insulin and has a tyrosine- protein kinase ac- 
tivity, and therefore is associated with Various forms of 
insulin resistance. Accordingly, utilities of GAM116 in- 
clude diagnosis, prevention and treatment of Various 
forms of insulin resistance, and of other diseases and 



clinical conditions associated with INSR. 
[19137] The function of INSR has been established by previous 
studies. The insulin (INS; 176730) receptor is a tetramer 
of 2 alpha and 2 beta subunits. The alpha and beta sub- 
units are coded by a single gene and are joined by disul- 
fide bonds, a mechanism parallel to that of the ligand, in- 
sulin (Rubin, 1984). Mutation in either the structural gene 
or some of the processing steps may lead to insulin resis- 
tance. Ullrich et al. (1985) deduced the entire 1,370- 
amino acid sequence from a cDNA clone. The precursor 
starts with a 27- amino acid signal sequence, followed by 
the receptor alpha subunit, a precursor processing en- 
zyme cleavage site, then the beta subunit containing a 
single 23- amino acid transmembrane sequence. Seino et 
al. (1989) found that the INSR gene spans more than 120 
kb and has 22 exons. All introns interrupt protein coding 
regions of the gene. The 11 exons encoding the alpha 
subunit are dispersed over more than 90 kb, whereas the 
11 exons encoding the beta subunit are located together 
in a region of about 30 kb. Three transcriptional initiation 
sites were identified, located 276, 282, and 283 bp up- 
stream of the translation initiation site. There is hetero- 
geneity of insulin receptors in different tissues Leibiger et 



al. (2001) showed that insulin activates the transcription 
of its own gene and that of the beta- cell glucokinase 
gene (GCK; 138079) by different mechanisms. Whereas 
INS gene transcription is promoted by signaling through 
INSR type A (without exon 11), phosphatidylinositol 3- ki- 
nase (PI3K) class IA (see OMIM Ref. No. 171833), and the 
70- kD S6 kinase, insulin stimulates the beta- cell GCK 
gene by signaling via INSR type B (with exon 11), PI3K 
class II (see OMIM Ref. No. 602838)- like activity, and 
protein kinase B (OMIM Ref. No. 164730). These data pro- 
vided evidence for selectivity in insulin action via the 2 
INSR isoforms, the molecular basis being preferential sig- 
naling through different PI3K and protein kinases. Using a 
yeast 2- hybrid system, Dey et al. (1998) identified a reg- 
ulatory subunit of PI3K, PIK3R3 (OMIM Ref. No. 606076), 
as a binding partner of INSR. They concluded that PIK3R3 
interacts with IGF1R (OMIM Ref. No. 147370) and INSR in a 
kinase- dependent manner, providing an alternative path- 
way for the activation of PI3K by these 2 receptors. Rajala 
and Anderson (2001) sought to identify the tyrosine- 
phosphorylated protein(s) in the bovine rod outer seg- 
ments (ROS) that are associated with PI3K. They concluded 
that tyrosine phosphorylation of the beta subunit of the 



insulin receptor is involved in the regulation of PI3K activ- 
ity in the ROS. 

[19138] Animal model experiments lend further support to the 

function of INSR. Belke et al. (2002) generated mice with a 
cardiomyocyte- specific insulin receptor knockout 
(CIRKO), using cre/loxP recombination. Hearts of CIRKO 
mice were 20 to 30% smaller because of decreased post- 
natal hypertrophy of cardiomyocytes; they had persistent 
expression of the fetal beta- myosin heavy chain isoform, 
approximately half the normal expression of glucose 
transporter- 1 (GLUT1; 138140), and a 2- fold increase in 
GLUT4 expression. Cardiac glucose uptake was increased 
in vivo, glycolysis was increased in isolated working 
hearts, and there was reduced expression of enzymes that 
catalyze mitochondrial beta- oxidation, leading to de- 
creased fatty acid oxidation rates. 

[19139] it is appreciated that the abovementioned animal model 
for INSR is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[19140] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[19141] Leibiger, B.; Leibiger, I. B.; Moede, T.; Kemper, S.; Kulka- 
rni, R. N.; Kahn, C. R.; de Vargas, L M.; Berggren, P.- O. : 
Selective insulin signaling through A and B insulin recep- 
tors regulates transcription of insulin and glucokinase 
genes in pancreatic beta cells. Molec. Cell 7: 559- 570, 
2001. ; and 

[19142] Beike, D. D.; Betuing, S.; Tuttle, M. J.; Graveleau, C; 

Young, M. E.; Pham, M.; Zhang, D.; Cooksey, R. C; Mc- 
Clain, D. A.; Litwin, S. E.; Taegtmeyer, H.; Severson, D.; 
Kahn, C. R.; Abe. 

[19143] Further studies establishing the function and utilities of 
INSRare found in John Hopkins OMIM database record ID 
147670, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Inositol 
1,4,5-triphosphate receptor, type 2 (ITPR2, Accession 
NP_002214.1) is another GAM116 target gene, herein 
designated TARGET GENE. ITPR2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ITPR2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ITPR2 BINDING SITE, designated 
SEQ ID:19491, to the nucleotide sequence of GAM116 



RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19144] Another function of GAM116 is therefore inhibition of In- 
ositol 1,4,5-triphosphate receptor, type 2 (ITPR2, Acces- 
sion NP_002214.1) . Accordingly, utilities of GAM116 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ITPR2. 

[19145] Potassium inwardly- rectifying channel, subfamilyj, mem- 
ber 10 (KCNJ10, Accession NP.002232.2) is another 
GAM116 target gene, herein designated TARGET GENE. 
KCNJ10 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by KCNJ10, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of KCNJ10 BINDING SITE, designated SEQ ID:5460, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19146] Another function of GAM116 is therefore inhibition of 

Potassium inwardly- rectifying channel, subfamilyj, mem- 
ber 10 (KCNJ10, Accession NP.002232.2), a gene which 
may be responsible for potassium buffering action of glial 
cells in the brain. Accordingly, utilities of GAM116 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KCNJ10. 

[19147] The function of KCNJ10 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM31.1. Potassium large conductance calcium-acti- 
vated channel, subfamily m, alpha member 1 (KCNMA1, 
Accession NP.002238.2) is another GAM116 target gene, 
herein designated TARGET GENE. KCNMA1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by KCNMA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KCNMA1 BIND- 
ING SITE, designated SEQ ID:8898, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19148] Another function of GAM116 is therefore inhibition of 

Potassium large conductance calcium-activated channel, 
subfamily m, alpha member 1 (KCNMA1, Accession 
NP_002238.2), a gene which is an alpha subunit 1 of the 
large conductance calcium- activated K channel. Accord- 
ingly, utilities of GAM116 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with KCNMA1. 
[19149] The function of KCNMA1 has been established by previous 
studies. Potassium channels play a key role in the trans- 
mission of information within the neuromuscular system 
by translating ionic fluxes across cellular membrane into 
electrical impulses and by interconverting and transducing 
electrical and chemical signals. Among this class of 
polypeptides, K+ channels represent the most extensive 
and diverse group. While all K+ channels are alike in their 
selective permeability to K+ over other monovalent ions, 
they can be subdivided into 2 distinct types: voltage- ac- 
tivated K+ channels, which respond to changes in mem- 
brane potential, and Ca(2+)- activated K+ channels, which 
respond primarily to increases in intracellular calcium ion 
concentrations. The first structural gene of a calcium- ac- 
tivated potassium channel was isolated through study of 
mutations of the Drosophila 'slowpoke' (slo) locus, which 
were found specifically to eliminate a fast, calcium- acti- 
vated potassium current in adult and larval muscles and in 
larval neurons. Pallanck and Canetzky (1994) cloned hu- 
man and mouse homologs of the Drosophila gene and 
demonstrated that the encoded polypeptides have more 



than 50% amino acid identity with their Drosophila coun- 
terparts. In addition, like the Drosophila 'slowpoke' gene, 
both the mouse and the human genes generate multiple 
transcripts by alternative splicing Silberberg and Magleby 
(1999) suggested that the finding of Valverde et al. (1999) 
that estrogen directly activates vascular smooth muscle 
maxi- K channels may pave the way for the design of new 
drugs for prevention of cardiovascular disease 

[19150] 

[19151] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19152] Pallanck, L; Ganetzky, B. : Cloning and characterization of 
human and mouse homologs of the Drosophila calcium- 
activated potassium channel gene, slowpoke. Hum. Molec. 
Genet. 3: 1239- 1243, 1994. ; and 

[19153] Ramanathan, K.; Michael, T. H.; Jiang, G.- J.; Hiel, H.; 

Fuchs, P. A. : A molecular mechanism for electrical tuning 
of cochlear hair cells. Science 283: 215- 217, 1999. 

[19154] Further studies establishing the function and utilities of 

KCNMA1 are found in John Hopkins OMIM database record 
ID 600150, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. KIAA0062 



(Accession XP_046677.3) is another GAM 116 target gene, 
herein designated TARGET GENE. KIAA0062 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0062, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0062 
BINDING SITE, designated SEQ ID:12869, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 
[19155] Another function of GAM116 is therefore inhibition of 

KIAA0062 (Accession XP.046677.3) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0062. 

t 1 9 1 56] KIAA0240 (Accession XP.166479.2) is another GAM116 
target gene, herein designated TARGET GENE. KIAA0240 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0240, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0240 BINDING SITE, designated SEQ ID:18158, to the 



nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19157] Another function of GAM116 is therefore inhibition of 

KIAA0240 (Accession XP.166479.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0240. 

[19158] KIAA0316 (Accession XP.045712.5) is another GAM116 
target gene, herein designated TARGET GENE. KIAA0316 
BINDING SITE1 and KIAA0316 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA0316, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA0316 BINDING SITE1 and 
KIAA0316 BINDING SITE2, designated SEQ ID:11176 and 
SEQ ID: 13615 respectively, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[19159] Another function of GAM116 is therefore inhibition of 

KIAA0316 (Accession XP_045712.5) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA0316. 

[19160] KIAA0527 (Accession XP.171054.1) is another GAM116 
target gene, herein designated TARGET GENE. KIAA0527 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0527, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0527 BINDING SITE, designated SEQ ID:4493, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19161] Another function of GAM116 is therefore inhibition of 

KIAA0527 (Accession XP.171054.1) . Accordingly, utilities 
of GAM116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0527. 

H9 1 62] KIAA0663 (Accession NP_055642.1) is another GAM116 
target gene, herein designated TARGET GENE. KIAA0663 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0663, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



KIAA0663 BINDING SITE, designated SEQ ID:15758, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19163] Another function of GAM116 is therefore inhibition of 

KIAA0663 (Accession NP.055642.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0663. 

H9 1 64] KIAA0682 (Accession NP_055667.1) is another GAM116 
target gene, herein designated TARGET GENE. KIAA0682 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA0682, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0682 BINDING SITE, designated 
SEQ ID:4750, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19165] Another function of GAM116 is therefore inhibition of 

KIAA0682 (Accession NP_055667.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0682. 



[19166] KIAA1036 (Accession NP_055724.1) is another GAM116 
target gene, herein designated TARGET GENE. KIAA1036 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1036, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1036 BINDING SITE, designated SEQ ID:3396, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19167] Another function of GAM116 is therefore inhibition of 

KIAA1036 (Accession NP.055724.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1036. 

[19168] KIAA1055 (Accession NP_055894.1) is another GAM116 
target gene, herein designated TARGET GENE. KIAA1055 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1055, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1055 BINDING SITE, designated SEQ ID:9566, to the 



nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19169] Another function of GAM116 is therefore inhibition of 

KIAA1055 (Accession NP.055894.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1055. 

[19170] KIAA1069 (Accession XP.042635.3) is another GAM116 
target gene, herein designated TARGET GENE. KIAA1069 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1069, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1069 BINDING SITE, designated SEQ ID:9350, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19171] Another function of GAM116 is therefore inhibition of 

KIAA1069 (Accession XP_042635.3) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1069. 

[191 72 ] KIAA1102 (Accession XP_044461.6) is another GAM116 



target gene, herein designated TARGET GENE. KIAA1102 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1102, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1102 BINDING SITE, designated SEQ ID:12914, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19173] Another function of GAM116 is therefore inhibition of 

KIAA1102 (Accession XP_044461.6) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1102. 

[19174] KIAA1446 (Accession NP_065887.1) is another GAM116 
target gene, herein designated TARGET GENE. KIAA1446 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1446, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1446 BINDING SITE, designated SEQ ID:7053, to the 
nucleotide sequence of GAM116 RNA, herein designated 



GAM RNA, also designated SEQ ID:301. 
[19175] Another function of GAM116 is therefore inhibition of 

KIAA1446 (Accession NP_065887.1) . Accordingly, utilities 
of GAM116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1446. 

[19176] KIAA1727 (Accession XP.034262.4) is another GAM116 
target gene, herein designated TARGET GENE. KIAA1727 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1727, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1727 BINDING SITE, designated SEQ ID:18595, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19177] Another function of GAM116 is therefore inhibition of 

KIAA1727 (Accession XP_034262.4) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1727. 

[19178] KIAA1737 (Accession NP_219494.1) is another GAM116 
target gene, herein designated TARGET GENE. KIAA1737 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1737, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1737 BINDING SITE, designated SEQ ID:19523, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19179] Another function of GAM116 is therefore inhibition of 

KIAA1737 (Accession NP.219494.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1737. 

[19180] KIAA1755 (Accession XP.028810.2) is another GAM116 
target gene, herein designated TARGET GENE. KIAA1755 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by KIAA1755, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1755 BINDING SITE, designated SEQ ID:530, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 



[19181] Another function of GAM116 is therefore inhibition of 

KIAA1755 (Accession XP_028810.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1755. 

[19182] Lactation elevated 1 (LACE1, Accession NP.660358.2) is 
another GAM 116 target gene, herein designated TARGET 
GENE. LAC El BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by LACE1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LAC El BINDING SITE, designated SEQ 
ID:17474, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19183] Another function of GAM116 is therefore inhibition of 
Lactation elevated 1 (LACE1, Accession NP_660358.2) . 
Accordingly, utilities of GAM116 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with LACE1. 

[19184] Lethal giant larvae homolog 1 (drosophila) (LLGL1, Acces- 
sion NP_004131.2) is another GAM116 target gene, herein 
designated TARGET GENE. LLGL1 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by LLGL1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LLGL1 BINDING SITE, designated 
SEQ ID:4923, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19185] Another function of GAM116 is therefore inhibition of 

Lethal giant larvae homolog 1 (drosophila) (LLGL1, Acces- 
sion NP_004131.2), a gene which has a role in control of 
cell proliferation and differentiation during development. 
Accordingly, utilities of GAM116 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with LLGL1. 

[19186] The function of LLGL1 has been established by previous 
studies. Ohshiro et al. (2000) demonstrated in Drosophila 
that lethal giant larvae (Lgl) is essential for asymmetric 
cortical localization of all basal determinants in mitotic 
neuroblasts, and is therefore indispensable for neural fate 
decisions. Lgl, which itself is uniformly cortical, interacts 
with several types of myosin to localize the determinants. 
Another tumor suppressor protein, lethal discs large (Dig) 
(DLG1; 601014), participates in this process by regulating 



the localization of Lgl. The localization of the apical com- 
ponents is unaffected in Lgl or Dig mutants. Thus, Lgl and 
Dig act in a common process that differentially mediates 
cortical protein targeting in mitotic neuroblasts, and cre- 
ates intrinsic differences between daughter cells. Peng et 
al. (2000) showed that the tumor suppressor genes Lgl 
and Dig regulate basal protein targeting, but not apical 
complex formation or spindle orientation, in both embry- 
onic and larval Drosophila neuroblasts. Dig protein is api- 
cally enriched and is required for maintaining cortical lo- 
calization of Lgl protein. Basal protein targeting requires 
microfilament and myosin function, yet the Lgl phenotype 
is strongly suppressed by reducing levels of myosin II. 
Peng et al. (2000) concluded that Dig and Lgl promote, 
and myosin II inhibits, actomyosin- dependent basal pro- 
tein targeting in neuroblasts. 

[19187] 

[19188] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19189] ohshiro, T.; Yagami, T.; Zhang, C; Matsuzaki, F. : Role of 
cortical tumour- suppressor proteins in asymmetric divi- 
sion of Drosophila neuroblast. Nature 408: 593- 596, 



2000. ; and 

[19190] Pengj c - Y.; Manning, L; Albertson, R.; Doe, C. Q. : The 
tumour- suppressor genes Igl and dig regulate basal pro- 
tein targeting in Drosophila neuroblasts. Nature 408: 
596- 600, 2000. 

[19191] Further studies establishing the function and utilities of 
LLGL1 are found in John Hopkins OMIM database record 
ID 600966, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.LOC115123 
(Accession XP_055276.1) is another GAM116 target gene, 
herein designated TARGET GENE. LOC115123 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOCI 15 123, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC115123 BINDING SITE, designated SEQ ID:18723, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19192] Another function of GAM116 is therefore inhibition of 

LOC115123 (Accession XP_055276.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC115123. 

[19193] LOC116166 (Accession XP_007651.11) is another 

GAM 116 target gene, herein designated TARGET GENE. 
LOC116166 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by 
LOC116166, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LOC116166 BINDING SITE, desig- 
nated SEQ ID: 10531, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[19194] Another function of GAM116 is therefore inhibition of 

LOC116166 (Accession XP_007651.11) . Accordingly, util- 
ities of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC116166. 

[19195] LOC118487 (Accession XP_058325.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC118487 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 18487, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC118487 BINDING SITE, designated SEQ ID:2230, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19196] Another function of GAM116 is therefore inhibition of 

LOC118487 (Accession XP_058325.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC118487. 

[19197] LOC121498 (Accession XP.062669.7) is another GAM116 
target gene, herein designated TARGET GENE. LOC121498 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC121498, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC121498 BINDING SITE, designated SEQ ID:6256, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19198] Another function of GAM116 is therefore inhibition of 

LOC121498 (Accession XP_062669.7) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC121498. 

[19199] LOC123722 (Accession XP.058721.2) is another GAM116 
target gene, herein designated TARGET GENE. LOC123722 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC123722, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC123722 BINDING SITE, designated SEQ ID:17925, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19200] Another function of GAM116 is therefore inhibition of 

LOC123722 (Accession XP_058721.2) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC123722. 

[19201] LOC137829 (Accession XP_059923.2) is another GAM116 
target gene, herein designated TARGET GENE. LOC137829 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC137829, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC137829 BINDING SITE, designated SEQ ID:11715, to 
the nucleotide sequence of CAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19202] Another function of GAM116 is therefore inhibition of 

LOC137829 (Accession XP.059923.2) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC137829. 

[19203] LOC144809 (Accession XP.096680.2) is another GAM116 
target gene, herein designated TARGET GENE. LOC144809 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC144809, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144809 BINDING SITE, designated SEQ ID:18252, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19204] Another function of GAM116 is therefore inhibition of 

LOC144809 (Accession XP_096680.2) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144809. 



[19205] LOC148823 (Accession NP_660321.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC148823 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148823, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148823 BINDING SITE, designated SEQ ID:5548, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19206] Another function of GAM116 is therefore inhibition of 

LOC148823 (Accession NP_660321.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148823. 

[19207] LOC149464 (Accession XP_097645.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC149464 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC149464, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149464 BINDING SITE, designated SEQ ID: 16914, to 



the nucleotide sequence of CAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19208] Another function of GAM116 is therefore inhibition of 

LOC149464 (Accession XP_097645.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149464. 

[19209] LOC151610 (Accession XP_087245.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC151610 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC151610, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151610 BINDING SITE, designated SEQ ID:15421, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19210] Another function of GAM116 is therefore inhibition of 

LOC151610 (Accession XP_087245.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151610. 

[19211] LOC152765 (Accession XP_087519.1) is another GAM116 



target gene, herein designated TARGET GENE. LOC152765 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC152765, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152765 BINDING SITE, designated SEQ ID:18619, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19212] Another function of GAM116 is therefore inhibition of 

LOC152765 (Accession XP_087519.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152765. 

[19213] LOC153232 (Accession XP.098331.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC153232 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC153232, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153232 BINDING SITE, designated SEQ ID:14107, to 
the nucleotide sequence of GAM116 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:301. 
[19214] Another function of GAM116 is therefore inhibition of 

LOC153232 (Accession XP_098331.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153232. 

[19215] LOC153516 (Accession NP_612500.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC153516 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC153516, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153516 BINDING SITE, designated SEQ ID:19757, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19216] Another function of GAM116 is therefore inhibition of 

LOC153516 (Accession NP_612500.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153516. 

[19217] LOC153811 (Accession XP_087779.2) is another GAM116 
target gene, herein designated TARGET GENE. LOC153811 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC153811, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153811 BINDING SITE, designated SEQ ID:12476, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19218] Another function of GAM116 is therefore inhibition of 

LOC153811 (Accession XP.087779.2) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153811. 

[19219] LOC157627 (Accession XP.088347.2) is another GAM116 
target gene, herein designated TARGET GENE. LOC157627 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC157627, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157627 BINDING SITE, designated SEQ ID:13960, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 



[19220] Another function of GAM 116 is therefore inhibition of 

LOC157627 (Accession XP.088347.2) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157627. 

[19221] LOC166077 (Accession XP.093643.3) is another GAM116 
target gene, herein designated TARGET GENE. LOC166077 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC166077, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC166077 BINDING SITE, designated SEQ ID: 12 164, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19222] Another function of GAM116 is therefore inhibition of 

LOC166077 (Accession XP_093643.3) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC166077. 

[19223] LOC201164 (Accession NP_849158.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC201164 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of multiple transcripts of mRNA encoded 
by LOC201164, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC201164 BINDING SITE, desig- 
nated SEQ ID:3600, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 
[19224] Another function of GAM116 is therefore inhibition of 

LOC201164 (Accession NP_849158.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201164. 

[19225] LOC201164 (Accession XP_290750.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC201164 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by LOC201164, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC201164 BINDING SITE, desig- 
nated SEQ ID:3600, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 



nated SEQID:301. 
[19226] Another function of GAM116 is therefore inhibition of 

LOC201164 (Accession XP_290750.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201164. 

[19227] LOC203447 (Accession XP_114703.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC203447 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC203447, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC203447 BINDING SITE, designated SEQ ID:2716, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19228] Another function of GAM116 is therefore inhibition of 

LOC203447 (Accession XP_114703.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC203447. 

[19229] LOC203562 (Accession XP_117553.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC203562 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC203562, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC203562 BINDING SITE, designated SEQ ID:11114, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19230] Another function of GAM116 is therefore inhibition of 

LOC203562 (Accession XP_117553.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC203562. 

[19231] LOC219842 (Accession XP_167775.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC2 19842 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC2 19842, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19842 BINDING SITE, designated SEQ ID: 19459, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 



[19232] Another function of GAM116 is therefore inhibition of 

LOC2 19842 (Accession XP_167775.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC2 19842. 

[19233] LOC220635 (Accession XP.165433.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC220635 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC220635, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220635 BINDING SITE, designated SEQ ID:13427, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19234] Another function of GAM116 is therefore inhibition of 

LOC220635 (Accession XP_165433.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC220635. 

[19235] LOC253820 (Accession XP_171040.2) is another GAM116 
target gene, herein designated TARGET GENE. LOC253820 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC253820, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC253820 BINDING SITE, designated SEQ ID:11595, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19236] Another function of GAM 116 is therefore inhibition of 

LOC253820 (Accession XP.171040.2) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC253820. 

[19237] LOC282905 (Accession XP_212606.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC282905 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC282905, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282905 BINDING SITE, designated SEQ ID:15939, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19238] Another function of GAM116 is therefore inhibition of 



LOC282905 (Accession XP_212606.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282905. 

[19239] LOC282943 (Accession XP.212647.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC282943 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC282943, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282943 BINDING SITE, designated SEQ ID:15939, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19240] Another function of GAM116 is therefore inhibition of 

LOC282943 (Accession XP_212647.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282943. 

[19241] LOC283295 (Accession XP_210964.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC283295 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283295, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283295 BINDING SITE, designated SEQ ID:4814, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19242] Another function of GAM116 is therefore inhibition of 

LOC283295 (Accession XP_210964.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283295. 

[19243] LOC283686 (Accession XP_2 11 164.1) is another GAM 116 
target gene, herein designated TARGET GENE. LOC283686 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC283686, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283686 BINDING SITE, designated SEQ ID:5207, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19244] Another function of GAM116 is therefore inhibition of 

LOC283686 (Accession XP_2 11 164.1) . Accordingly, utili- 



ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283686. 

[19245] LOC283889 (Accession XP_208899.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC283889 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC283889, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283889 BINDING SITE, designated SEQ ID:19503, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19246] Another function of GAM116 is therefore inhibition of 

LOC283889 (Accession XP_208899.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283889. 

[19247] LOC283922 (Accession XP_208908.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC283922 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283922, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283922 BINDING SITE, designated SEQ ID:9479, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19248] Another function of GAM116 is therefore inhibition of 

LOC283922 (Accession XP_208908.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283922. 

[19249] LOC284048 (Accession XP_208152.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC284048 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284048, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284048 BINDING SITE, designated SEQ ID:11823, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19250] Another function of GAM116 is therefore inhibition of 

LOC284048 (Accession XP_208152.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC284048. 

[19251] LOC284294 (Accession XP_211421.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC284294 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284294, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284294 BINDING SITE, designated SEQ ID: 19309, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19252] Another function of GAM116 is therefore inhibition of 

LOC284294 (Accession XP_211421.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284294. 

[19253] LOC284462 (Accession XP_211475.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC284462 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284462, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC284462 BINDING SITE, designated SEQ ID: 19943, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19254] Another function of GAM116 is therefore inhibition of 

LOC284462 (Accession XP_211475.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284462. 

[19255] LOC284642 (Accession XP_208231.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC284642 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284642, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284642 BINDING SITE, designated SEQ ID:4242, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19256] Another function of GAM116 is therefore inhibition of 

LOC284642 (Accession XP_208231.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC284642. 

[19257] LOC284828 (Accession XP_211650.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC284828 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284828, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284828 BINDING SITE, designated SEQ ID:9072, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19258] Another function of GAM116 is therefore inhibition of 

LOC284828 (Accession XP_211650.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284828. 

[19259] LOC284837 (Accession XP_211658.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC284837 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284837, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC284837 BINDING SITE, designated SEQ ID:1526, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19260] Another function of GAM116 is therefore inhibition of 

LOC284837 (Accession XP_211658.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284837. 

[19261] LOC284947 (Accession XP_211705.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC284947 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284947, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284947 BINDING SITE, designated SEQ ID: 1527, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19262] Another function of GAM116 is therefore inhibition of 

LOC284947 (Accession XP_211705.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284947. 



[19263] LOC285035 (Accession XP_209446.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC285035 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285035, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285035 BINDING SITE, designated SEQ ID:16141, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19264] Another function of GAM116 is therefore inhibition of 

LOC285035 (Accession XP_209446.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285035. 

[19265] LOC285131 (Accession XP_211772.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC285131 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285131, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285131 BINDING SITE, designated SEQ ID:15846, to 



the nucleotide sequence of CAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19266] Another function of GAM116 is therefore inhibition of 

LOC285131 (Accession XP_211772.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285131. 

[19267] LOC285434 (Accession XP_209608.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC285434 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285434, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285434 BINDING SITE, designated SEQ ID:12379, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19268] Another function of GAM116 is therefore inhibition of 

LOC285434 (Accession XP_209608.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285434. 

[19269] LOC285560 (Accession XP_209660.1) is another GAM 116 



target gene, herein designated TARGET GENE. LOC285560 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285560, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285560 BINDING SITE, designated SEQ ID:19592, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19270] Another function of GAM116 is therefore inhibition of 

LOC285560 (Accession XP_209660.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285560. 

[19271] LOC285727 (Accession XP_212000.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC285727 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285727, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285727 BINDING SITE, designated SEQ ID:4300, to 
the nucleotide sequence of GAM116 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:301. 
[19272] Another function of GAM116 is therefore inhibition of 

LOC285727 (Accession XP_212000.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285727. 

[19273] LOC285830 (Accession XP.212043.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC285830 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285830, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285830 BINDING SITE, designated SEQ ID:15939, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19274] Another function of GAM116 is therefore inhibition of 

LOC285830 (Accession XP_212043.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285830. 

[19275] LOC285939 (Accession XP_208364.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC285939 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285939, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285939 BINDING SITE, designated SEQ ID:3194, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19276] Another function of GAM116 is therefore inhibition of 

LOC285939 (Accession XP_208364.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285939. 

[19277] LOC286026 (Accession XP.212119.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC286026 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC286026, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286026 BINDING SITE, designated SEQ ID:5267, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 



[19278] Another function of GAM 116 is therefore inhibition of 

LOC286026 (Accession XP_212119.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286026. 

[19279] LOC286126 (Accession XP.212185.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC286126 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286126, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286126 BINDING SITE, designated SEQ ID:12515, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19280] Another function of GAM116 is therefore inhibition of 

LOC286126 (Accession XP_212185.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286126. 

[19281] LOC286500 (Accession XP_210080.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC286500 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC286500, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286500 BINDING SITE, designated SEQ ID:9848, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19282] Another function of GAM116 is therefore inhibition of 

LOC286500 (Accession XP_210080.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286500. 

[19283] LOC338959 (Accession XP_294754.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC338959 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338959, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338959 BINDING SITE, designated SEQ ID:6175, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19284] Another function of GAM 116 is therefore inhibition of 



LOC338959 (Accession XP_294754.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338959. 

[19285] LOC338987 (Accession XP_290664.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC338987 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC338987, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338987 BINDING SITE, designated SEQ ID:3739, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19286] Another function of GAM 116 is therefore inhibition of 

LOC338987 (Accession XP_290664.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338987. 

[19287] LOC339494 (Accession XP_290925.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC339494 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339494, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339494 BINDING SITE, designated SEQ ID:17103, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19288] Another function of GAM116 is therefore inhibition of 

LOC339494 (Accession XP_290925.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339494. 

[19289] LOC339622 (Accession XP.295016.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC339622 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC339622, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339622 BINDING SITE, designated SEQ ID:8835, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19290] Another function of GAM116 is therefore inhibition of 

LOC339622 (Accession XP_295016.1) . Accordingly, utili- 



ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339622. 

[19291] LOC339659 (Accession XP_290981.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC339659 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC339659, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339659 BINDING SITE, designated SEQ ID:2508, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19292] Another function of GAM116 is therefore inhibition of 

LOC339659 (Accession XP_290981.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339659. 

[19293] LOC340128 (Accession XP.295164.2) is another GAM116 
target gene, herein designated TARGET GENE. LOC340128 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340128, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340128 BINDING SITE, designated SEQ ID:2717, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19294] Another function of GAM116 is therefore inhibition of 

LOC340128 (Accession XP.295164.2) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340128. 

[19295] LOC340449 (Accession XP.290424.2) is another GAM116 
target gene, herein designated TARGET GENE. LOC340449 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC340449, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340449 BINDING SITE, designated SEQ ID: 17429, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19296] Another function of GAM116 is therefore inhibition of 

LOC340449 (Accession XP_290424.2) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC340449. 

[19297] LOC341041 (Accession XP.295977.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC341041 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC341041, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC341041 BINDING SITE, designated SEQ ID:19443, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19298] Another function of GAM116 is therefore inhibition of 

LOC341041 (Accession XP.295977.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC341041. 

[19299] LOC343838 (Accession XP.293260.2) is another GAM116 
target gene, herein designated TARGET GENE. LOC343838 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC343838, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC343838 BINDING SITE, designated SEQ ID:19387, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19300] Another function of GAM116 is therefore inhibition of 

LOC343838 (Accession XP.293260.2) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC343838. 

[19301] LOC344622 (Accession XP_293503.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC344622 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC344622, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC344622 BINDING SITE, designated SEQ ID:4215, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19302] Another function of GAM116 is therefore inhibition of 

LOC344622 (Accession XP_293503.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC344622. 

[19303] LOC347767 (Accession XP_300531.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC347767 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC347767, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347767 BINDING SITE, designated SEQ ID: 17800, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19304] Another function of GAM116 is therefore inhibition of 

LOC347767 (Accession XP_300531.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347767. 

[19305] LOC347924 (Accession XP_300570.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC347924 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC347924, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC347924 BINDING SITE, designated SEQ ID: 18280, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19306] Another function of GAM116 is therefore inhibition of 

LOC347924 (Accession XP_300570.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347924. 

[19307] LOC348035 (Accession XP_300595.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC348035 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by LOC348035, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348035 BINDING SITE, designated SEQ ID:11344, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19308] Another function of GAM116 is therefore inhibition of 

LOC348035 (Accession XP_300595.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348035. 



[19309] LOC348182 (Accession XP_302676.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC348182 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348182, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348182 BINDING SITE, designated SEQ ID:5461, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19310] Another function of GAM116 is therefore inhibition of 

LOC348182 (Accession XP.302676.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348182. 

[19311] LOC348720 (Accession XP_300397.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC348720 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348720, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348720 BINDING SITE, designated SEQ ID:13427, to 



the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19312] Another function of GAM116 is therefore inhibition of 

LOC348720 (Accession XP_300397.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348720. 

[19313] LOC348761 (Accession XP_302869.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC348761 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348761, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348761 BINDING SITE, designated SEQ ID:15606, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19314] Another function of GAM116 is therefore inhibition of 

LOC348761 (Accession XP_302869.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348761. 

[19315] LOC348769 (Accession XP_300403.1) is another GAM116 



target gene, herein designated TARGET GENE. LOC348769 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348769, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348769 BINDING SITE, designated SEQ ID: 13427, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19316] Another function of GAM116 is therefore inhibition of 

LOC348769 (Accession XP_300403.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348769. 

[19317] LOC348780 (Accession XP.302884.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC348780 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348780, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348780 BINDING SITE, designated SEQ ID:10129, to 
the nucleotide sequence of GAM116 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:301. 
[19318] Another function of GAM116 is therefore inhibition of 

LOC348780 (Accession XP_302884.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348780. 

[19319] LOC349277 (Accession XP_303016.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC349277 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC3492 77, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349277 BINDING SITE, designated SEQ ID:16327, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19320] Another function of GAM116 is therefore inhibition of 

LOC349277 (Accession XP_303016.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349277. 

[19321] LOC56181 (Accession NP.062457.2) is another GAM116 
target gene, herein designated TARGET GENE. LOC56181 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC56181, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC56181 BINDING SITE, designated SEQ ID:18280, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19322] Another function of GAM 116 is therefore inhibition of 

LOC56181 (Accession NP.062457.2) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC56181. 

[19323] LOC57117 (Accession NP.065128.2) is another GAM116 
target gene, herein designated TARGET GENE. LOC57117 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC57117, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC57117 BINDING SITE, designated SEQ ID:3740, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 



[19324] Another function of GAM116 is therefore inhibition of 

LOC57117 (Accession NP.065128.2) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC57117. 

[19325] LOC83693 (Accession NP_113651.3) is another GAM116 
target gene, herein designated TARGET GENE. LOC83693 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC83693, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC83693 BINDING SITE, designated SEQ ID:8686, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19326] Another function of GAM116 is therefore inhibition of 

LOC83693 (Accession NP_113651.3) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC83693. 

[19327] LOC91768 (Accession NP_612384.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC91768 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC91768, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91768 BINDING SITE, designated SEQ ID:2057, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19328] Another function of GAM116 is therefore inhibition of 

LOC91768 (Accession NP.612384.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91768. 

[19329] LOC92568 (Accession XP_045852.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC92568 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC92568, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92568 BINDING SITE, designated SEQ ID:18855, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19330] Another function of GAM116 is therefore inhibition of 



LOC92568 (Accession XP_045852.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92568. 

[19331] LOC93463 (Accession XP_051528.1) is another GAM116 
target gene, herein designated TARGET GENE. LOC93463 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC93463, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC93463 BINDING SITE, designated SEQ ID: 16757, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19332] Another function of GAM116 is therefore inhibition of 

LOC93463 (Accession XP_051528.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC93463. 

[19333] LOC94105 (Accession NP.149986.1) is another GAM 116 
target gene, herein designated TARGET GENE. LOC94105 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC94105, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC94105 BINDING SITE, designated SEQ ID:13826, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19334] Another function of GAM116 is therefore inhibition of 

LOC94105 (Accession NP.149986.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC94105. 

[19335] |_oss of heterozygosity, 11, chromosomal region 2, gene a 
(LOH11CR2A, Accession NP.055437.1) is another 
GAM116 target gene, herein designated TARGET GENE. 
LOH11CR2A BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by 
LOH11CR2A, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LOH11CR2A BINDING SITE, desig- 
nated SEQ ID: 12927, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 



[19336] Another function of GAM116 is therefore inhibition of 

Loss of heterozygosity, 11, chromosomal region 2, gene a 
(LOH11CR2A, Accession NP_055437.1) . Accordingly, util- 
ities of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOH11CR2A. 

[19337] Mitogen-activated protein kinase kinase kinase 7 

(MAP3K7, Accession NP_663305.1) is another GAM116 
target gene, herein designated TARGET GENE. MAP3K7 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by MAP3K7, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MAP3K7 BINDING SITE, designated 
SEQ ID:13790, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19338] Another function of GAM116 is therefore inhibition of Mi- 
togen-activated protein kinase kinase kinase 7 (MAP3K7, 
Accession NP_663305.1), a gene which can phosphorylate 
and activate yet undefined mapkks. mediator of tgf- beta 
signal transduction, stimulates nf- kappa b activation. Ac- 



cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MAP3K7. 
[19339] The function of MAP3K7 has been established by previous 
studies. The MAP kinase (MAPK) cascades constitute func- 
tional units that couple upstream input signals to a variety 
of outputs through pathways that involve 3 protein ki- 
nases. MAPKKK (MAP3K; OMIM Ref. No. 602448) phos- 
phorylates MAPKK (MAP2K; OMIM Ref. No. 176872), which 
in turn phosphorylates and activates MAPK (see OMIM Ref. 
No. 176948). One MAPK pathway in S. cerevisiae controls 
the response to mating pheromone. Yamaguchi et al. 
(1995) screened a mouse cDNA library for clones that 
could act as MAPKKKs, suppressing a defect in the mating 
pheromone response pathway. They identified a cDNA 
that encodes a predicted 579- amino acid protein, which 
they named TAK1 (TGF- beta- activated kinase). TAK1 has 
a putative N- terminal protein kinase domain. In mam- 
malian cells, TAK1 regulates transcription by transforming 
growth factor- beta (TGFB; 190180). Only TAK1 protein 
missing the N- terminal 22 amino acids suppressed the 
yeast defect. This activated form also signaled in the ab- 
sence of TGFB in mammalian cells Kondo et al. (1998) 



identified human ESTs that were homologous to mouse 
TAK1 and used the resulting sequence information to 
clone human TAK1 from lung cDNA. The predicted 579- 
amino acid human TAK1 protein is 99% identical to the 
mouse TAK1 protein. On Northern blots, TAK1 was ex- 
pressed as a 3- kb mRNA in all tissues tested. Kondo et 
al. (1998) found 2 isoforms of TAK1 that differed by an 
insertion of 27 amino acids after amino acid 403 

[19340] 

[19341] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19342] Yamaguchi, K.; Shirakabe, K.; Shibuya, H.; Irie, K.; Oishi, I.; 
Ueno, N.; Taniguchi, T.; Nishida, E.; Matsumoto, K. : Iden- 
tification of a member of the MAPKKK family as a potential 
mediator of TGF- beta signal transduction. Science 270: 
2008- 2011, 1995. ; and 

[19343] Kondo, M.; Osada, H.; Uchida, K.; Yanagisawa, K.; Masuda, 
A.; Takagi, K.; Takahashi, T.; Takahashi, T. : Molecular 
cloning of human TAK1 and its mutational analysis in hu- 
man lung cancer. 

[19344] Further studies establishing the function and utilities of 
MAP3K7 are found in John Hopkins OMIM database record 



ID 602614, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Mitogen-activated protein kinase kinase kinase 7 
(MAP3K7, Accession NP_663306.1) is another GAM116 
target gene, herein designated TARGET GENE. MAP3K7 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by MAP3K7, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MAP3K7 BINDING SITE, designated 
SEQ ID:13790, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19345] Another function of GAM116 is therefore inhibition of Mi- 
togen-activated protein kinase kinase kinase 7 (MAP3K7, 
Accession NP_663306.1), a gene which can phosphorylate 
and activate yet undefined mapkks. mediator of tgf- beta 
signal transduction, stimulates nf- kappa b activation. Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MAP3K7. 

[19346] The function of MAP3K7 has been established by previous 



studies. The MAP kinase (MAPK) cascades constitute func- 
tional units that couple upstream input signals to a variety 
of outputs through pathways that involve 3 protein ki- 
nases. MAPKKK (MAP3K; OMIM Ref. No. 602448) phos- 
phorylates MAPKK (MAP2K; OMIM Ref. No. 176872), which 
in turn phosphorylates and activates MAPK (see OMIM Ref. 
No. 176948). One MAPK pathway in S. cerevisiae controls 
the response to mating pheromone. Yamaguchi et al. 
(1995) screened a mouse cDNA library for clones that 
could act as MAPKKKs, suppressing a defect in the mating 
pheromone response pathway. They identified a cDNA 
that encodes a predicted 579- amino acid protein, which 
they named TAK1 (TGF- beta- activated kinase). TAK1 has 
a putative N- terminal protein kinase domain. In mam- 
malian cells, TAK1 regulates transcription by transforming 
growth factor- beta (TGFB; 190180). Only TAK1 protein 
missing the N- terminal 22 amino acids suppressed the 
yeast defect. This activated form also signaled in the ab- 
sence of TGFB in mammalian cells Kondo et al. (1998) 
identified human ESTs that were homologous to mouse 
TAK1 and used the resulting sequence information to 
clone human TAK1 from lung cDNA. The predicted 579- 
amino acid human TAK1 protein is 99% identical to the 



mouse TAK1 protein. On Northern blots, TAK1 was ex- 
pressed as a 3- kb mRNA in all tissues tested. Kondo et 
al. (1998) found 2 isoforms of TAK1 that differed by an 
insertion of 27 amino acids after amino acid 403 

[19347] 

[19348] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19349] Yamaguchi, K.; Shirakabe, K.; Shibuya, H.; Irie, K.; Oishi, I.; 
Ueno, N.; Taniguchi, T.; Nishida, E.; Matsumoto, K. : Iden- 
tification of a member of the MAPKKK family as a potential 
mediator of TGF- beta signal transduction. Science 270: 
2008- 2011, 1995. ; and 

[19350] Kondo, M.; Osada, H.; Uchida, K.; Yanagisawa, K.; Masuda, 
A.; Takagi, K.; Takahashi, T.; Takahashi, T. : Molecular 
cloning of human TAK1 and its mutational analysis in hu- 
man lung cancer. 

[19351] Further studies establishing the function and utilities of 
MAP3K7 are found in John Hopkins OMIM database record 
ID 602614, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. MAPKBP1 
(Accession XP_031706.7) is another GAM116 target gene, 
herein designated TARGET GENE. MAPKBP1 BINDING SITE 



is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by MAPKBP1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MAPKBP1 
BINDING SITE, designated SEQ ID:19619, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 
[19352] Another function of GAM 116 is therefore inhibition of 

MAPKBP1 (Accession XP_03 1706.7) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with MAP- 
KBP1. 

[19353] Myeloid cell leukemia sequence 1 (bcl2-related) (MCL1, 
Accession NP_068779.1) is another GAM116 target gene, 
herein designated TARGET GENE. MCL1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by MCL1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MCL1 BINDING SITE, 
designated SEQ ID:3273, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 



nated SEQID:301. 

[19354] Another function of GAM116 is therefore inhibition of 
Myeloid cell leukemia sequence 1 (bcl2-related) (MCL1, 
Accession NP_068779.1), a gene which involved in pro- 
graming of differentiation and concomitant maintenance 
of viability. Accordingly, utilities of GAM116 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with MCL1. 

[19355] The function of MCL1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM65.1.Myod family inhibitor (MDFI, Accession 
NP_005577.1) is another GAM116 target gene, herein 
designated TARGET GENE. MDFI BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by MDFI, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MDFI BINDING SITE, designated 
SEQ ID:7809, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19356] Another function of GAM116 is therefore inhibition of 
Myod family inhibitor (MDFI, Accession NP_005577.1), a 



gene which MyoD family inhibitor; interacts with and in- 
hibits the MyoD family of transactivators. Accordingly, 
utilities of GAM116 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MDFI. 

[19357] The function of MDFI has been established by previous 

studies. During embryogenesis, cells from the ventral and 
dorsal parts of the somites give rise to sclerotome and 
dermomyotome, respectively. The latter contains skeletal 
muscle precursors determined by the MyoD (OMIM Ref. 
No. 159970) family of myogenic factors. Chen et al. 
(1996) isolated a mouse cDNA encoding an inhibitor of 
MyoD, Mdfi, which they termed I- mf. Mdfi is highly ex- 
pressed in the sclerotome, whereas MyoD family members 
are concentrated in the dermomyotome. Functional analy- 
sis showed that Mdfi inhibits the transactivation activity of 
MyoD family members and represses myogenesis. Im- 
munofluorescence microscopy revealed that Mdfi asso- 
ciates with MyoD family members in the cytoplasm and 
retains them by masking their nuclear localization signals. 
Kraut et al. (1998) found that Mdfi negatively regulates a 
subset of basic helix- loop- helix proteins, thereby influ- 
encing trophoblast and chondrogenic differentiation. The 



International Radiation Hybrid Mapping Consortium 
mapped the MDFI gene to chromosome 6 (stSG4448). 
Kraut (1997) reported that the MDFI gene maps to chro- 
mosome 6p21. By interspecific backcross analysis, Kraut 
(1997) mapped the mouse Mdfi gene to the central region 
of chromosome 17. 

[19358] 

[19359] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19360] chen, C. M.; Kraut, N.; Groudine, M.; Weintraub, H. : I- mf, 
a novel myogenic repressor, interacts with members of 
the MyoD family. Cell 86: 731- 741, 1996. ; and 

[19361] Kraut, N. : The gene encoding I- mf (Mdfi) maps to human 
chromosome 6p21 and mouse chromosome 17. Mam- 
malian Genome 8: 618- 619, 1997. 

[19362] Further studies establishing the function and utilities of 
MDFI are found in John Hopkins OMIM database record ID 
604971, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. MGC12458 
(Accession NP_115704.1) is another GAM116 target gene, 
herein designated TARGET GENE. MGC12458 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by MGC12458, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MGC12458 
BINDING SITE, designated SEQ ID:11264, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 
[19363] Another function of GAM116 is therefore inhibition of 

MGC12458 (Accession NP_115704.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC12458. 

[19364] MGC12904 (Accession NP.112496.1) is another GAM116 
target gene, herein designated TARGET GENE. MGC12904 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by MGC12904, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC12904 BINDING SITE, designated SEQ ID:2673, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19365] Another function of GAM116 is therefore inhibition of 



MGC12904 (Accession NP_112496.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC12904. 

[19366] MGC14801 (Accession NP_116094.1) is another GAM116 
target gene, herein designated TARGET GENE. MGC14801 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC14801, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC14801 BINDING SITE, designated SEQ ID:7422, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19367] Another function of GAM116 is therefore inhibition of 

MGC14801 (Accession NP_116094.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC14801. 

[19368] MGC15606 (Accession NP.659474.1) is another GAM116 
target gene, herein designated TARGET GENE. MGC15606 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC15606, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC15606 BINDING SITE, designated SEQ ID:5629, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19369] Another function of GAM116 is therefore inhibition of 

MGC15606 (Accession NP_659474.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC15606. 

[19370] MGC15937 (Accession NP.542392.2) is another GAM116 
target gene, herein designated TARGET GENE. MGC15937 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by MGC15937, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC15937 BINDING SITE, designated SEQ ID:12915, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19371] Another function of GAM116 is therefore inhibition of 

MGC15937 (Accession NP_542392.2) . Accordingly, utili- 



ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC15937. 

[19372] MGC23166 (Accession NP_689948.1) is another GAM116 
target gene, herein designated TARGET GENE. MGC23166 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by MGC23166, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC23166 BINDING SITE, designated SEQ ID:16537, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19373] Another function of GAM116 is therefore inhibition of 

MGC23166 (Accession NP_689948.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC23166. 

[19374] MGC24995 (Accession NP_714914.1) is another GAM 116 
target gene, herein designated TARGET GENE. MGC24995 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC24995, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC24995 BINDING SITE, designated SEQ ID:10667, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19375] Another function of GAM116 is therefore inhibition of 

MGC24995 (Accession NP_714914.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC24995. 

[19376] MGC26710 (Accession NP_689723.1) is another GAM116 
target gene, herein designated TARGET GENE. MGC26710 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MGC26710, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC26710 BINDING SITE, designated SEQ ID:8483, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19377] Another function of GAM116 is therefore inhibition of 

MGC26710 (Accession NP_689723.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
MGC26710. 

[19378] MGC39696 (Accession NP_689984.1) is another GAM116 
target gene, herein designated TARGET GENE. MGC39696 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC39696, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC39696 BINDING SITE, designated SEQ ID:9234, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19379] Another function of GAM116 is therefore inhibition of 

MGC39696 (Accession NP_689984.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC39696. 

[19380] MGC45866 (Accession NP_689472.2) is another GAM116 
target gene, herein designated TARGET GENE. MGC45866 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC45866, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
MGC45866 BINDING SITE, designated SEQ ID:14643, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19381] Another function of GAM116 is therefore inhibition of 

MGC45866 (Accession NP.689472.2) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC45866. 



[19382] MGC46732 (Accession NP.714925.1) is another GAM116 
target gene, herein designated TARGET GENE. MGC46732 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC46732, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC46732 BINDING SITE, designated SEQ ID: 10690, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19383] Another function of GAM116 is therefore inhibition of 

MGC46732 (Accession NP_714925.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC46732. 

[19384] MGC48332 (Accession NP_848545.1) is another GAM 116 
target gene, herein designated TARGET GENE. MGC48332 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC48332, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC48332 BINDING SITE, designated SEQ ID:18723, to 



the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19385] Another function of GAM116 is therefore inhibition of 

MGC48332 (Accession NP_848545.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC48332. 

[19386] MGC5442 (Accession NP_113622.1) is another GAM116 
target gene, herein designated TARGET GENE. MGC5442 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC5442, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC5442 BINDING SITE, designated SEQ ID:18618, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19387] Another function of GAM116 is therefore inhibition of 

MGC5442 (Accession NP_113622.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC5442. 

[19388] MGC57211 (Accession NP_787074.1) is another GAM116 



target gene, herein designated TARGET GENE. MGC57211 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC57211, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC57211 BINDING SITE, designated SEQ ID:18590, to 
the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 
[19389] Another function of GAM 116 is therefore inhibition of 

MGC57211 (Accession NP.787074.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC57211. 

[19390] MGC7036 (Accession NP_659495.1) is another GAM116 
target gene, herein designated TARGET GENE. MGC7036 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC7036, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC7036 BINDING SITE, designated SEQ ID:5133, to the 
nucleotide sequence of GAM116 RNA, herein designated 



GAM RNA, also designated SEQ ID:301. 
[19391] Another function of GAM116 is therefore inhibition of 

MGC7036 (Accession NP_659495.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC7036. 

[19392] Max binding protein (MNT, Accession NP_064706.1) is an- 
other GAM 116 target gene, herein designated TARGET 
GENE. MNT BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by MNT, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MNT BINDING SITE, designated SEQ ID:6137, 
to the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19393] Another function of GAM116 is therefore inhibition of Max 
binding protein (MNT, Accession NP_064706.1) . Accord- 
ingly, utilities of GAM116 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with MNT. 

[19394] Myotubularin related protein 4 (MTMR4, Accession 

NP_004678.2) is another GAM116 target gene, herein 



designated TARGET GENE. MTMR4 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by MTMR4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MTMR4 BINDING 
SITE, designated SEQ ID:6995, to the nucleotide sequence 
of GAM 116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[19395] Another function of GAM116 is therefore inhibition of My- 
otubularin related protein 4 (MTMR4, Accession 
NP.004678.2), a gene which could be involved in a signal 
transduction pathway necessary for late myogenesis. Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MTMR4. 

[19396] The function of MTMR4 has been established by previous 
studies. Zhao et al. (2001) showed that MTMR4 dephos- 
phorylates para- nitrophenylphosphate and phos- 
phatidylinositol 3- phosphate. 

[19397] 

[19398] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[19399] Laporte, J.; Blondeau, F.; Buj- Bello, A.; Tentler, D.; Kretz, 
C; Dahl, N.; MandelJ.- L. : Characterization of the my- 
otubularin dual specificity phosphatase gene family from 
yeast to human. Hum. Molec. Genet. 7: 1703- 1712, 
1998. ; and 

[19400] zhao, R.; Qi, Y.; Chen, J.; Zhao, Z.J. : FYVE- DSP2, a FYVE 
domain- containing dual specificity protein phosphatase 
that dephosphorylates phosphotidylinositol (sic) 3- phos- 
phate. Exp. Cel. 

[19401] Further studies establishing the function and utilities of 
MTMR4 are found in John Hopkins OMIM database record 
ID 603559, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Myoneurin 
(MYNN, Accession NP_061127.1) is another CAM116 tar- 
get gene, herein designated TARGET GENE. MYNN BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by MYNN, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MYNN 
BINDING SITE, designated SEQ ID:18472, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 



also designated SEQ ID:301. 
[19402] Another function of GAM116 is therefore inhibition of My- 
oneurin (MYNN, Accession NP_061127.1) . Accordingly, 
utilities of GAM116 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MYNN. 

[19403] Neuron navigator 3 (NAV3, Accession NP.055718.2) is an- 
other GAM 116 target gene, herein designated TARGET 
GENE. NAV3 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by NAV3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of NAV3 BINDING SITE, designated SEQ ID:11894, 
to the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19404] Another function of GAM116 is therefore inhibition of 

Neuron navigator 3 (NAV3, Accession NP_055718.2) . Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with NAV3. 

[19405] Nuclear factor of kappa light polypeptide gene enhancer 
in b-cells inhibitor, epsilon (NFKBIE, Accession 



NP_004547.1) is another GAM116 target gene, herein 
designated TARGET GENE. NFKBIE BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by NFKBIE, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NFKBIE BINDING SITE, designated 
SEQ ID:6706, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19406] Another function of GAM116 is therefore inhibition of Nu- 
clear factor of kappa light polypeptide gene enhancer in 
b-cells inhibitor, epsilon (NFKBIE, Accession 
NP_004547.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NFKBIE. 

[19407] Nerve growth factor receptor (tnfr superfamily, member 
16) (NGFR, Accession NP_002498.1) is another GAM 116 
target gene, herein designated TARGET GENE. NGFR BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by NGFR, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NGFR BIND- 



ING SITE, designated SEQ ID:774, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19408] Another function of GAM116 is therefore inhibition of 
Nerve growth factor receptor (tnfr superfamily, member 
16) (NGFR, Accession NP_002498.1), a gene which can 
mediate cell survival as well as cell death of neural cells. 
Accordingly, utilities of GAM116 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NGFR. 

[19409] The function of NGFR has been established by previous 
studies. Bothwell (1996), Carter and Lewin (1997), and 
Bibel and Barde (2000) reviewed neurotrophins and their 
receptors. Nerve growth factor receptor (NGFR) is also re- 
ferred to as p75(NTR) due to its molecular mass and its 
ability to bind at low affinity not only NGF (see OMIM Ref. 
No. 162030), but also other neurotrophins, including 
brain- derived neurotrophic factor (BDNF; 113505), neu- 
rotrophin- 3 (NTF3; 162660), and neurotrophin- 4/5 
(NTF5; 162662). At the time of its discovery, NGFR was 
considered a unique type of protein. Subsequently, how- 
ever, a large superfamily of tumor necrosis factor recep- 
tors were found to share the overall structure of NGFR (4 



extracellular ligand- binding, cysteine- rich repeats, or 
CRs, and signaling through association with, or disassoci- 
ation from, cytoplasmic interactors). The identification of 
this superfamily helped elucidate some of the biologic 
functions of NGFR, including its ultimate involvement in 
the nuclear factor kappa- B (NFKB; OMIM Ref. No. 164011) 
and apoptosis pathways. As a monomer, NGFR binds NGF 
with low affinity. Higher affinity binding is achieved by as- 
sociation with higher molecular mass, low- affinity neu- 
rotrophin receptors, namely the tropomyosin receptor ki- 
nases, TRKA (NTRK1; 191315), TRKB (NTRK2; 600456), 
and TRKC (NTRK3; 191316). TRKA, TRKB, and TRKC are 
specific for or "preferred by' NGF, NTF5 and BDNF, and 
NTF3, respectively (Ip et al., 1993). NTF3 also binds to 
TRKA and TRKB, but with significantly lower affinity. 
[19410] Animal model experiments lend further support to the 

function of NGFR. By targeted disruption of exon 3 of the 
Ngfr gene, which encodes CR2, CR3, and CR4, Lee et al. 
(1992) generated mice lacking functional Ngfr. The Ngfr - 
/- mice were viable and fertile but developed skin defects 
in all extremities as well as ulcers that were prone to sec- 
ondary infection with loss of epidermis. Immunohisto- 
chemistry revealed a lack of calcitonin gene- related pep- 



tide (CALCA; 114130)- and substance P (OMIM Ref. No. 
162320)- expressing peripheral sensory nerve fibers. Mu- 
tant mice had a loss of heat sensitivity but no defects in 
innervation of the iris or salivary gland. Mice carrying a 
single copy of a human NGFR transgene did not have neu- 
ropeptide and sensory loss or the peripheral ulcers. 

[19411] it is appreciated that the abovementioned animal model 
for NGFR is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[19412] pull details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19413] Bibel, M.; Barde, Y.- A. : Neurotrophins: key regulators of 
cell fate and cell shape in the vertebrate nervous system. 
Genes Dev. 14: 2919- 2937, 2000. ; and 

[19414] |_ee, K. F.; Li, E.; Huber, J.; Landis, S. C.; Sharpe, A. H.; 

Chao, M. V.; Jaenisch, R. : Targeted mutation of the gene 
encoding the low affinity NGF receptor p75 leads to 
deficits in t. 

[19415] Further studies establishing the function and utilities of 
NGFR are found in John Hopkins OMIM database record ID 
162010, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Nipsnap homolog 1 
(c. elegans) (NIPSNAP1, Accession NP_003625.1) is an- 
other GAM 116 target gene, herein designated TARGET 
GENE. NIPSNAP1 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
NIPSNAP1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NIPSNAP1 BINDING SITE, designated 
SEQ ID:16570, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19416] Another function of GAM116 is therefore inhibition of 
Nipsnap homolog 1 (c. elegans) (NIPSNAP1, Accession 
NP_003625.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NIPSNAP1. 

H9 417 ] Nodal homolog (mouse) (NODAL, Accession NP_060525.2) 
is another GAM116 target gene, herein designated TAR- 
GET GENE. NODAL BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
NODAL, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NODAL BINDING SITE, designated 
SEQ ID:3383, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19418] Another function of GAM116 is therefore inhibition of 

Nodal homolog (mouse) (NODAL, Accession NP_060525.2) 
. Accordingly, utilities of GAM116 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NODAL. 

[19419] NRBF-2 (Accession NP_110386.1) is another GAM116 tar- 
get gene, herein designated TARGET GENE. NRBF-2 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by NRBF-2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of NRBF-2 
BINDING SITE, designated SEQ ID:2507, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19420] Another function of GAM116 is therefore inhibition of 

NRBF-2 (Accession NP_110386.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NRBF-2. 



[19421] NUP210 (Accession NP.079199.2) is another GAM116 tar- 
get gene, herein designated TARGET GENE. NUP210 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by NUP210, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of NUP210 
BINDING SITE, designated SEQ ID:7611, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19422] Another function of GAM116 is therefore inhibition of 
NUP210 (Accession NP.079199.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
NUP210. 

[19423] Oculocerebrorenal syndrome of lowe (OCRL, Accession 
NP_000267.2) is another GAM116 target gene, herein 
designated TARGET GENE. OCRL BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by OCRL, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of OCRL 



BINDING SITE, designated SEQ ID:5246, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19424] Another function of GAM116 is therefore inhibition of 
Oculocerebrorenal syndrome of lowe (OCRL, Accession 
NP_000267.2) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OCRL. 

[19425] Oculocerebrorenal syndrome of lowe (OCRL, Accession 
NP.001578.2) is another GAM116 target gene, herein 
designated TARGET GENE. OCRL BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by OCRL, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of OCRL 
BINDING SITE, designated SEQ ID:5246, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19426] Another function of GAM116 is therefore inhibition of 
Oculocerebrorenal syndrome of lowe (OCRL, Accession 
NP_001578.2) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with OCRL. 

[19427] Oncostatin m (OSM, Accession NP_065391.1) is another 
GAM116 target gene, herein designated TARGET GENE. 
OSM BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by OSM, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
OSM BINDING SITE, designated SEQ ID:5982, to the nu- 
cleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19428] Another function of GAM116 is therefore inhibition of On- 
costatin m (OSM, Accession NP_065391.1), a gene which 
inhibits the proliferation of a number of tumor cell lines, 
caused an acute inflammatory reaction. Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
OSM. 

[19429] The function of OSM and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM65.2.P101-PI3K (Accession NP_055123.1) is an- 
other GAM 116 target gene, herein designated TARGET 



GENE. P101-PI3K BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
P101-PI3K, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of P101-PI3K BINDING SITE, desig- 
nated SEQ ID: 16367, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 
[19430] Another function of GAM116 is therefore inhibition of 

P101-PI3K (Accession NP_055123.1) . Accordingly, utili- 
ties of GAM116 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
P101-PI3K. 

[19431] P24B (Accession NP.031390.1) is another GAM116 target 
gene, herein designated TARGET GENE. P24B BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by P24B, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of P24B BINDING 
SITE, designated SEQ ID:5315, to the nucleotide sequence 
of GAM 116 RNA, herein designated GAM RNA, also desig- 



nated SEQID:301. 

[19432] Another function of GAM116 is therefore inhibition of 
P24B (Accession NP_031390.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with P24B. 

[19433] platelet-activating factor acetyl hydrolase 2, 40kda 

(PAFAH2, Accession NP_000428.2) is another GAM116 
target gene, herein designated TARGET GENE. PAFAH2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PAFAH2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PAFAH2 BINDING SITE, designated SEQ ID:7764, to the nu- 
cleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19434] Another function of GAM116 is therefore inhibition of 
Platelet-activating factor acetyl hydrolase 2, 40kda 
(PAFAH2, Accession NP_000428.2) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
PAFAH2. 

[19435] paip2 (Accession NP_057564.2) is another GAM116 target 



gene, herein designated TARGET GENE. PAIP2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by PAIP2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PAIP2 BIND- 
ING SITE, designated SEQ ID:13015, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19436] Another function of GAM 116 is therefore inhibition of 

PAIP2 (Accession NP_057564.2) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PAIP2. 

[19437] Poly(a) polymerase gamma (PAPOLG, Accession 

NP_075045.2) is another GAM116 target gene, herein 
designated TARGET GENE. PAPOLG BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by PAPOLG, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PAPOLG BINDING 
SITE, designated SEQ ID:2310, to the nucleotide sequence 
of GAM 116 RNA, herein designated GAM RNA, also desig- 



nated SEQID:301. 

[19438] Another function of GAM116 is therefore inhibition of 
Poly(a) polymerase gamma (PAPOLG, Accession 
NP_075045.2) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PAPOLG. 

[19439] pbxipi (Accession NP.065385.2) is another GAM116 tar- 
get gene, herein designated TARGET GENE. PBXIPI BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PBXIPI, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PBXIPI 
BINDING SITE, designated SEQ ID:11249, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19440] Another function of GAM116 is therefore inhibition of 

PBXIPI (Accession NP_065385.2) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PBXIPI. 

[19441] Protocadherin 10 (PCDH10, Accession NP_116586.1) is 
another GAM 116 target gene, herein designated TARGET 
GENE. PCDH10 BINDING SITE is a target binding site found 



in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by PCDH10, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PCDH10 BIND- 
ING SITE, designated SEQ ID:10950, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19442] Another function of GAM116 is therefore inhibition of 

Protocadherin 10 (PCDH10, Accession NP_116586.1) . Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PCDH10. 

[19443] phosphodiesterase 4b, camp-specific (phosphodiesterase 
e4 dunce homolog, drosophila) (PDE4B, Accession 
NP_002591.1) is another GAM116 target gene, herein 
designated TARGET GENE. PDE4B BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by PDE4B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig.8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PDE4B BINDING SITE, designated 
SEQ ID:13014, to the nucleotide sequence of GAM116 



RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19444] Another function of GAM116 is therefore inhibition of 

Phosphodiesterase 4b, camp-specific (phosphodiesterase 
e4 dunce homolog, drosophila) (PDE4B, Accession 
NP_002591.1), a gene which may be involved in mediating 
central nervous system effects of therapeutic agents rang- 
ing from antidepressants to antiasthmatic and anti- in- 
flammatory agents. Accordingly, utilities of GAM116 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PDE4B. 

[19445] The function of PDE4B and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM31.1.Piggybac transposable element derived 5 
(PGBD5, Accession NP_078830.2) is another GAM116 tar- 
get gene, herein designated TARGET GENE. PGBD5 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PGBD5, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PGBD5 
BINDING SITE, designated SEQ ID:19715, to the nucleotide 



sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19446] Another function of GAM116 is therefore inhibition of Pig- 
gybac transposable element derived 5 (PGBD5, Accession 
NP_078830.2) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PGBD5. 

[19447] phd finger protein 5a (PHF5A, Accession NP_116147.1) is 
another GAM 116 target gene, herein designated TARGET 
GENE. PHF5A BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by PHF5A, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PHF5A BINDING SITE, designated SEQ ID:8541, 
to the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19448] Another function of GAM116 is therefore inhibition of Phd 
finger protein 5a (PHF5A, Accession NP_116147.1) . Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PHF5A. 

[19449] phosphatidylinositol glycan, class f (PIGF, Accession 



NP_775097.1) is another GAM116 target gene, herein 
designated TARGET GENE. PIGF BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PIGF, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PIGF 
BINDING SITE, designated SEQ ID:15112, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19450] Another function of GAM 116 is therefore inhibition of 
Phosphatidylinositol glycan, class f (PIGF, Accession 
NP_775097.1), a gene which is involved in gpi- anchor 
biosynthesis through the transfer of ethanolamine phos- 
phate to the third mannose of gpi. Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PIGF. 

[19451] The function of PIGF has been established by previous 
studies. DNA damage and/or hyperproliferative signals 
activate wildtype p53 tumor suppressor protein (TP53; 
191170), inducing cell cycle arrest or apoptosis. Muta- 
tions that inactivate p53 occur in 50% of all tumors. Polyak 
et al. (1997) used serial analysis of gene expression 



(SAGE) to evaluate cellular mRNA levels in a colorectal 
cancer cell line transfected with p53. Of 7,202 transcripts 
identified, only 14 were expressed at levels more than 10- 
fold higher in p53- expressing cells than in control cells. 
Polyak et al. (1997) termed these genes 'p53- induced 
genes,' or PIGs, several of which were predicted to encode 
redox- controlling proteins. They noted that reactive oxy- 
gen species (ROS) are potent inducers of apoptosis. Flow 
cytometric analysis showed that p53 expression induces 
ROS production, which increases as apoptosis progresses 
under some conditions. The authors stated that PIG8 is 
the human homolog of murine ei24, an etoposide- in- 
duced gene. Using a murine myeloid leukemia cell line 
expressing a temperature- sensitive p53 gene, Gu et al. 
(2000) showed that ei24, the murine homolog of PIG8, di- 
rectly responds to p53 as an immediate- early response 
gene rather than as a secondary response to p53- medi- 
ated cell death. Electrophoretic mobility shift analysis 
demonstrated that purified wildtype p53 protein specifi- 
cally binds to a p53 response element in the ei24 protein. 
By analysis of a BAC clone, Gu et al. (2000) determined 
that the PIG8 sequence reported by Polyak et al. (1997) is 
incorrect and that the corrected 358- amino acid PIG8 



protein shares 98% amino acid identity with ei24. Western 
blot analysis indicated that ei24 expression is approxi- 
mately 500- fold higher in dead cells than in healthy cells. 
Phase contrast and fluorescence microscopy showed that 
cells expressing Ei24 but not those coexpressing the 
apoptosis suppressor BCL2L1 (OMIM Ref. No. 600039) 
displayed the typical morphologic features of apoptosis. 
These results suggested that ei24 suppresses cell growth 
through the activation of an apoptotic pathway. 

[19452] 

[19453] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19454] cu, Z.; Flemington, C; Chittenden, T.; Zambetti, C. P. : 

Ei24, a p53 response gene involved in growth suppression 
and apoptosis. Molec. Cell. Biol. 20: 233- 241, 2000. ; 
and 

t 19455 ] Gu, Z.; Gilbert, D. J.; Valentine, V. A.; Jenkins, N. A.; 

Copeland, N. G.; Zambetti, G. P. : The p53- inducible gene 

EI24/PIG8 localizes to human chromosome llq23 and the 

proximal region. 
[19456] Further studies establishing the function and utilities of 

PIGF are found in John Hopkins OMIM database record ID 



600153, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Peripheral myelin 
protein 22 (PMP22, Accession NP.696997.1) is another 
GAM116 target gene, herein designated TARGET GENE. 
PMP22 BINDING SITE is a target binding site found in the 
5 x untranslated region of multiple transcripts of mRNA 
encoded by PMP22, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PMP22 BINDING SITE, designated 
SEQ ID:14008, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19457] Another function of GAM116 is therefore inhibition of Pe- 
ripheral myelin protein 22 (PMP22, Accession 
NP_696997.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PMP22. 

[19458] Peripheral myelin protein 22 (PMP22, Accession 

NP_696996.1) is another GAM116 target gene, herein 
designated TARGET GENE. PMP22 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by PMP22, correspond- 



ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
PMP22 BINDING SITE, designated SEQ ID: 14008, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19459] Another function of GAM116 is therefore inhibition of Pe- 
ripheral myelin protein 22 (PMP22, Accession 
NP.696996.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PMP22. 

[19460] Peripheral myelin protein 22 (PMP22, Accession 

NP_000295.1) is another GAM116 target gene, herein 
designated TARGET GENE. PMP22 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by PMP22, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
PMP22 BINDING SITE, designated SEQ ID: 14008, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19461] Another function of GAM116 is therefore inhibition of Pe- 



ripheral myelin protein 22 (PMP22, Accession 
NP_000295.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PMP22. 

[19462] p r i 0n protein 2 (dublet) (PRND, Accession NP_036541.1) is 
another GAM 116 target gene, herein designated TARGET 
GENE. PRND BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by PRND, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PRND BINDING SITE, designated SEQ ID:18816, 
to the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19463] Another function of GAM116 is therefore inhibition of 

Prion protein 2 (dublet) (PRND, Accession NP_036541.1), a 
gene which is similar to prion protein PRNP. Accordingly, 
utilities of GAM116 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PRND. 

[19464] The function of PRND has been established by previous 
studies. Lu et al. (2000) characterized the expression and 
structure of DPL by matrix- assisted laser desorption ion- 



ization (MALDI) mass spectrometry and electrospray mass 
spectrometry. Unlike PRP, DPL has a second disulfide bond 
that may contribute to the stability of its uniquely folded 
alpha- helical core. Lu et al. (2000) noted that PRP is most 
highly expressed in brain, whereas DPL is enriched in 
testis. Biochemical analysis determined that DPL resem- 
bles PRP in terms of solubility and protease sensitivity and 
undergoes cooperative and reversible unfolding during 
thermal denaturation. Silverman et al. (2000) showed that 
recombinant Dpi refolded under standard conditions 
adopts an alpha- helical conformation. When expressed in 
mouse neuroblastoma cells, Dpi possessed 2 N- linked 
oligosaccharides and was attached to the cell surface via a 
GPI anchor, much like the cellular prion protein. Dpi was 
present in brain samples of RcmO mice, which develop 
progressive ataxia with loss of Purkinje cells at around 70 
weeks of age, but was absent in equivalent samples from 
asymptomatic Zurich and wildtype mice. Schroder et al. 
(2001) investigated whether there are any polymorphisms 
within the PRND gene that might cause or be involved in 
the development of transmissible spongiform en- 
cephalopathies. They screened the complete open reading 
frame of the human gene from 58 patients who had died 



of genetic or sporadic Creutzfeldt- Jakob disease (CJD; 
123400), Alzheimer disease (OMIM Ref. No. 104300), or 
other neurologic disorders, and from 111 controls. They 
found 5 novel polymorphisms and 1 frameshift mutation. 
One silent polymorphism, which did not lead to an altered 
amino acid sequence, was also observed. Statistical analy- 
sis revealed a significant difference in the distribution of 
the PRND genotype at codon 174 between sporadic CJD 
patients and healthy controls. Like other investigators, 
they found no evidence that the strong association be- 
tween sporadic CJD and the PRNP polymorphism at codon 
129 (176640.0005) is influenced by different PRND geno- 
types. 

[19465] 

[19466] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1 9467] Comincini, S.; Foti, M. C; Tranulis, M. A.; Hills, D.; Di 

Guardo, C; Vaccari, C; Williams, J. L; Harbitz, I., Ferretti, 
L. : Genomic organization, comparative analysis, and ge- 
netic polymorphisms of the bovine and ovine prion Dop- 
pel genes (PRND). Mammalian Genome 12: 729- 733, 
2001. ; and 



t 1 9468] |_u, K.; Wang, W.; Xie, Z.; Wong, B.- S.; Li, R.; Petersen, R. 
B.; Sy, M.- S.; Chen, S. G. : Expression and structural char- 
acterization of the recombinant human doppel protein. 
Biochemistr. 

[19469] Further studies establishing the function and utilities of 

PRND are found in John Hopkins OMIM database record ID 
604263, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. PRO0461 (Accession 
NP.112558.1) is another GAM116 target gene, herein 
designated TARGET GENE. PRO0461 BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 
mRNA encoded by PRO0461, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PRO0461 BIND- 
ING SITE, designated SEQ ID:5461, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19470] Another function of GAM116 is therefore inhibition of 

PRO0461 (Accession NP_112558.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
PRO0461. 



[19471] PR02214 (Accession NP_060987.1) is another GAM116 
target gene, herein designated TARGET GENE. PR02214 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PR02214, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PR02214 BINDING SITE, designated SEQ ID: 15420, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19472] Another function of GAM116 is therefore inhibition of 

PR02214 (Accession NP_060987.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
PR02214. 

[19473] Protein z, vitamin k-dependent plasma glycoprotein 

(PROZ, Accession NP_003882.1) is another GAM116 target 
gene, herein designated TARGET GENE. PROZ BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by PROZ, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PROZ BIND- 



ING SITE, designated SEQ ID:4273, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19474] Another function of GAM116 is therefore inhibition of 
Protein z, vitamin k-dependent plasma glycoprotein 
(PROZ, Accession NP_003882.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PROZ. 

[19475] p r p4 pre-mrna processing factor 4 homolog b (yeast) 

(PRPF4B, Accession NP_003904.2) is another GAM 116 tar- 
get gene, herein designated TARGET GENE. PRPF4B BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
PRPF4B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PRPF4B BINDING SITE, designated 
SEQ ID:18328, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19476] Another function of GAM116 is therefore inhibition of 
Prp4 pre-mrna processing factor 4 homolog b (yeast) 
(PRPF4B, Accession NP_003904.2) . Accordingly, utilities 



of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with PRPF4B. 

[19477] Protein tyrosine phosphatase, receptor type, f (PTPRF, Ac- 
cession NP_569707.1) is another GAM116 target gene, 
herein designated TARGET GENE. PTPRF BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by PTPRF, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PTPRF BINDING SITE, designated SEQ ID:2806, to the nu- 
cleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19478] Another function of GAM116 is therefore inhibition of 

Protein tyrosine phosphatase, receptor type, f (PTPRF, Ac- 
cession NP_569707.1), a gene which negatively regulates 
the insulin signaling pathway. Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PTPRF. 

[19479] The function of PTPRF has been established by previous 
studies. The LAR gene (symbolized PTPRF) encodes a 
membrane protein that has a cytoplasmic domain with 
homology to protein- tyrosine phosphatase IB (OMIM Ref. 



No. 176885) and an extracellular domain homologous to 
the neural cellular adhesion molecule NCAM (OMIM Ref. 
No. 116930). The human LAR molecule closely resembles 
cell adhesion molecules, which suggests that it may be in- 
volved in the regulation of phosphotyrosine levels through 
cell- cell or cell- matrix interactions. As a first step to- 
ward site- directed mutagenesis studies of l_AR function, 
Schaapveld et al. (1995) characterized the mouse Ptprf 
gene. They found that its cytoplasmic region is encoded 
by 11 exons that span only 4.5 kb of genomic DNA. Com- 
pared to the known exon- intron structures of other 
mammalian receptor- like protein tyrosine phosphatase 
genes such as Ptpra (encoding LRP; 176884) and Ptprc 
(coding for Ly- 5; 151460), the portion of the Ptprf gene 
encoding the cytoplasmic region of murine LAR contained 
not only smaller, but also fewer introns. O'Crady et al. 
(1994) demonstrated that the human LAR gene is com- 
posed of 33 exons spanning over 85 kb. Exon 2 encodes 
the signal sequence and the first 4 amino acids in the ma- 
ture LAR protein. The 3 immunoglobulin- like domains 
are encoded by exons 3 to 7, and the 8 fibronectin type III 
(OMIM Ref. No. FN- III) domains by exons 8 to 17. Exons 
18 to 22 encode the juxtamembrane and transmembrane 



domains, and exons 23 to 33 encode the 2 conserved ty- 
rosine phosphatase domains and the entire 3- prime un- 
translated region. Alternative splicing of LAR mRNA was 
revealed by RT- PCR analysis. 

[19480] 

[19481] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 1 9482] Schaapveld, R. Q. J.; van den Maagdenberg, A. M.J. M.; 
Schepens, J. T. C; Olde Weghuis, D.; Geurts van Kessel, 
A.; Wieringa, B.; Hendriks, W. J. A. J. : The mouse gene Pt- 
prf encoding the leukocyte common antigen- related 
molecule LAR: cloning, characterization, and chromoso- 
mal localization. Genomics 27: 124- 130, 1995. ; and 

[19483] o'Grady, P.; Krueger, N. X.; Streuli, M.; Saito, H. : Genomic 
organization of the human LAR protein tyrosine phos- 
phatase gene and alternative splicing in the extracellular 
fibronectin ty. 

[19484] Further studies establishing the function and utilities of 

PTPRF are found in John Hopkins OMIM database record ID 
179590, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Protein tyrosine 
phosphatase, receptor type, f (PTPRF, Accession 



NP_002831.1) is another GAM116 target gene, herein 
designated TARGET GENE. PTPRF BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by PTPRF, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PTPRF 
BINDING SITE, designated SEQ ID:2806, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19485] Another function of GAM116 is therefore inhibition of 

Protein tyrosine phosphatase, receptor type, f (PTPRF, Ac- 
cession NP_002831.1), a gene which negatively regulates 
the insulin signaling pathway. Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PTPRF. 

[19486] The function of PTPRF has been established by previous 
studies. The LAR gene (symbolized PTPRF) encodes a 
membrane protein that has a cytoplasmic domain with 
homology to protein- tyrosine phosphatase IB (OMIM Ref. 
No. 176885) and an extracellular domain homologous to 
the neural cellular adhesion molecule NCAM (OMIM Ref. 
No. 116930). The human LAR molecule closely resembles 



cell adhesion molecules, which suggests that it may be in- 
volved in the regulation of phosphotyrosine levels through 
cell- cell or cell- matrix interactions. As a first step to- 
ward site- directed mutagenesis studies of LAR function, 
Schaapveld et al. (1995) characterized the mouse Ptprf 
gene. They found that its cytoplasmic region is encoded 
by 11 exons that span only 4.5 kb of genomic DNA. Com- 
pared to the known exon- intron structures of other 
mammalian receptor- like protein tyrosine phosphatase 
genes such as Ptpra (encoding LRP; 176884) and Ptprc 
(coding for Ly- 5; 151460), the portion of the Ptprf gene 
encoding the cytoplasmic region of murine LAR contained 
not only smaller, but also fewer introns. O'Grady et al. 
(1994) demonstrated that the human LAR gene is com- 
posed of 33 exons spanning over 85 kb. Exon 2 encodes 
the signal sequence and the first 4 amino acids in the ma- 
ture LAR protein. The 3 immunoglobulin- like domains 
are encoded by exons 3 to 7, and the 8 fibronectin type III 
(OMIM Ref. No. FN- III) domains by exons 8 to 17. Exons 
18 to 22 encode the juxtamembrane and transmembrane 
domains, and exons 23 to 33 encode the 2 conserved ty- 
rosine phosphatase domains and the entire 3- prime un- 
translated region. Alternative splicing of LAR mRNA was 



revealed by RT- PCR analysis. 

[19487] 

[19488] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19489] Schaapveld, R. Q. J.; van den Maagdenberg, A. M.J. M.; 
Schepens, J. T. C; Olde Weghuis, D.; Geurts van Kessel, 
A.; Wieringa, B.; Hendriks, W. J. A. J. : The mouse gene Pt- 
prf encoding the leukocyte common antigen- related 
molecule LAR: cloning, characterization, and chromoso- 
mal localization. Genomics 27: 124- 130, 1995. ; and 

[19490] o'Grady, P.; Krueger, N. X.; Streuli, M.; Saito, H. : Genomic 
organization of the human LAR protein tyrosine phos- 
phatase gene and alternative splicing in the extracellular 
fibronectin ty. 

[19491] Further studies establishing the function and utilities of 

PTPRF are found in John Hopkins OMIM database record ID 
179590, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.RAB9P40 (Accession 
NP_005824.1) is another GAM116 target gene, herein 
designated TARGET GENE. RAB9P40 BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 
mRNA encoded by RAB9P40, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RAB9P40 BIND- 
ING SITE, designated SEQ ID:6382, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 
[19492] Another function of GAM116 is therefore inhibition of 

RAB9P40 (Accession NP_005824.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
RAB9P40. 

[19493] Raplb, member of ras oncogene family (RAP1B, Accession 
NP_056461.1) is another GAM116 target gene, herein 
designated TARGET GENE. RAP1B BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RAP1B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAP1B BINDING SITE, designated 
SEQ ID:16170, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19494] Another function of GAM116 is therefore inhibition of 



Raplb, member of ras oncogene family (RAP1B, Accession 
NP_056461.1), a gene which induces morphological re- 
version of a cell line transformed by a ras oncogene. Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RAP1B. 

[19495] The function of RAP1B and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1. Regulator of g-protein signalling 17 (RGS17, 
Accession NP_036551.3) is another GAM116 target gene, 
herein designated TARGET GENE. RGS17 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by RGS17, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RGS17 BINDING SITE, 
designated SEQ ID:16913, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[19496] Another function of GAM116 is therefore inhibition of 
Regulator of g-protein signalling 17 (RGS17, Accession 
NP_036551.3) . Accordingly, utilities of GAM116 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RGS17. 

[19497] Regulator of g-protein signalling 6 (RGS6, Accession 
NP_004287.3) is another GAM116 target gene, herein 
designated TARGET GENE. RGS6 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by RGS6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RGS6 BINDING SITE, designated 
SEQ ID:7127, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19498] Another function of GAM116 is therefore inhibition of 
Regulator of g-protein signalling 6 (RGS6, Accession 
NP.004287.3) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RGS6. 

[19499] R i n g finger protein 24 (RNF24, Accession NP_009150.1) is 
another GAM 116 target gene, herein designated TARGET 
GENE. RNF24 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by RNF24, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of RNF24 BINDING SITE, designated SEQ 
ID:18774, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19500] Another function of GAM116 is therefore inhibition of 

Ring finger protein 24 (RNF24, Accession NP_009150.1) . 
Accordingly, utilities of GAM116 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RNF24. 

[19501] Ribosomal protein s24 (RPS24, Accession NP.148982.1) is 
another GAM 116 target gene, herein designated TARGET 
GENE. RPS24 BINDING SITE is a target binding site found 
in the 3 N untranslated region of multiple transcripts of 
mRNA encoded by RPS24, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RPS24 BINDING SITE, 
designated SEQ ID:4670, to the nucleotide sequence of 
GAM116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[19502] Another function of GAM116 is therefore inhibition of Ri- 
bosomal protein s24 (RPS24, Accession NP_148982.1), a 
gene which is a component of the small 40S ribosomal 



subunit. Accordingly, utilities of GAM116 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with RPS24. 
[19503] The function of RPS24 has been established by previous 
studies. Eukaryotic ribosomes are composed of 4 RNA 
species (see OMIM Ref. No. 180450) and at least 80 pro- 
teins. Brown et al. (1990) isolated a human ribosomal 
protein gene encoding a predicted 133- amino acid pro- 
tein by probing a fibrosarcoma cDNA library with a ribo- 
somal protein gene from Chinese hamster. By comparing 
the in vitro translation product with S24 from purified ri- 
bosomes on 2- dimensional gels, Brown et al. (1990) 
showed that the gene encodes the 40S ribosomal subunit 
protein S24 (RPS24). Xu and Roufa (1996) reported that 
RPS24 is organized into 6 exons and is differentially 
spliced to yield 2 isoforms, S24a and S24c, that are 
present in varying ratios in different tissues. Jones et al. 
(1997) used PCR of radiation and somatic cell hybrid pan- 
els to map the RPS24 gene to 10q22- q23. Kenmochi et 
al. (1998) confirmed the RPS24 mapping assignment re- 
ported by Jones et al. (1997). 

[19504] 

[19505] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[19506] xu, W.- B.; Roufa, D.J. : The gene encoding human ribo- 
somal protein S24 and tissue- specific expression of dif- 
ferentially spliced mRNAs. Gene 169: 257- 262, 1996. ; 
and 

[19507] JoneSj A ._ m. ; Marzella, R.; Rocchi, M.; Hewitt, J. E. : Map- 
ping of the human ribosomal small subunit protein gene 
RPS24 to the chromosome 10q22- q23 boundary. Ge- 
nomics 39: 121- 122, 1997. 

[19508] Further studies establishing the function and utilities of 
RPS24 are found in John Hopkins OMIM database record 
ID 602412, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Ribosomal 
protein s24 (RPS24, Accession NP_001017.1) is another 
GAM116 target gene, herein designated TARGET GENE. 
RPS24 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by RPS24, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RPS24 BINDING SITE, designated 
SEQ ID:4670, to the nucleotide sequence of GAM116 RNA, 



herein designated GAM RNA, also designated SEQ ID:301. 

[19509] Another function of GAM116 is therefore inhibition of Ri- 
bosomal protein s24 (RPS24, Accession NP.001017.1), a 
gene which is a component of the small 40S ribosomal 
subunit. Accordingly, utilities of GAM116 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with RPS24. 

[19510] The function of RPS24 has been established by previous 
studies. Eukaryotic ribosomes are composed of 4 RNA 
species (see OMIM Ref. No. 180450) and at least 80 pro- 
teins. Brown et al. (1990) isolated a human ribosomal 
protein gene encoding a predicted 133- amino acid pro- 
tein by probing a fibrosarcoma cDNA library with a ribo- 
somal protein gene from Chinese hamster. By comparing 
the in vitro translation product with S24 from purified ri- 
bosomes on 2- dimensional gels, Brown et al. (1990) 
showed that the gene encodes the 40S ribosomal subunit 
protein S24 (RPS24). Xu and Roufa (1996) reported that 
RPS24 is organized into 6 exons and is differentially 
spliced to yield 2 isoforms, S24a and S24c, that are 
present in varying ratios in different tissues. Jones et al. 
(1997) used PCR of radiation and somatic cell hybrid pan- 
els to map the RPS24 gene to 10q22- q23. Kenmochi et 



al. (1998) confirmed the RPS24 mapping assignment re- 
ported by Jones et al. (1997). 

[19511] 

[19512] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19513] xu, W.- B.; Roufa, D.J. : The gene encoding human ribo- 
somal protein S24 and tissue- specific expression of dif- 
ferentially spliced mRNAs. Gene 169: 257- 262, 1996. ; 
and 

[19514] jones, A.- M.; Marzella, R.; Rocchi, M.; Hewitt, J. E. : Map- 
ping of the human ribosomal small subunit protein gene 
RPS24 to the chromosome 10q22- q23 boundary. Ge- 
nomics 39: 121- 122, 1997. 

[19515] Further studies establishing the function and utilities of 
RPS24 are found in John Hopkins OMIM database record 
ID 602412, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Sodium chan- 
nel, voltage gated, type viii, alpha polypeptide (SCN8A, 
Accession NP_055006.1) is another GAM116 target gene, 
herein designated TARGET GENE. SCN8A BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by SCN8A, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SCN8A BINDING 
SITE, designated SEQ ID:8797, to the nucleotide sequence 
of GAM 116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[19516] Another function of GAM116 is therefore inhibition of 
Sodium channel, voltage gated, type viii, alpha polypep- 
tide (SCN8A, Accession NP_055006.1), a gene which is 
component of a brain voltage- gated sodium channel. Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SCN8A. 

[19517] The function of SCN8A and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.SE57-1 (Accession NP_079490.1) is another 
GAM 116 target gene, herein designated TARGET GENE. 
SE57-1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by SE57-1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of SE57-1 BINDING SITE, designated SEQID:19416, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19518] Another function of GAM116 is therefore inhibition of 

SE57-1 (Accession NP_079490.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SE57-1. 

[19519] Secreted frizzled-related protein 1 (SFRP1, Accession 
NP_003003.2) is another GAM116 target gene, herein 
designated TARGET GENE. SFRP1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SFRP1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SFRP1 BINDING SITE, designated 
SEQ ID:12977, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19520] Another function of GAM 116 is therefore inhibition of Se- 
creted frizzled-related protein 1 (SFRP1, Accession 
NP_003003.2), a gene which is a receptor for wnt proteins 
that may have an anti- apoptotic function and therefore 
may be associated with Colorectal cancer, gastric cancer, 



uterine leiomyomas. Accordingly, utilities of GAM116 in- 
clude diagnosis, prevention and treatment of Colorectal 
cancer, gastric cancer, uterine leiomyomas, and of other 
diseases and clinical conditions associated with SFRP1. 
[19521] The function of SFRP1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1.Sideroflexin 5 (SFXN5, Accession 
NP_653180.1) is another GAM116 target gene, herein 
designated TARGET GENE. SFXN5 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SFXN5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SFXN5 BINDING SITE, designated 
SEQ ID: 13244, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19522] Another function of GAM116 is therefore inhibition of 

Sideroflexin 5 (SFXN5, Accession NP.653 180.1) . Accord- 
ingly, utilities of GAM116 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SFXN5. 



[19523] Solute carrier family 16 (monocarboxylic acid trans- 
porters), member 10 (SLC16A10, Accession NP_061063.2) 
is another GAM116 target gene, herein designated TAR- 
GET GENE. SLC16A10 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
SLC16A10, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC16A10 BINDING SITE, designated 
SEQ ID:1239, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19524] Another function of GAM 116 is therefore inhibition of So- 
lute carrier family 16 (monocarboxylic acid transporters), 
member 10 (SLC16A10, Accession NP.061063.2) . Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SLC16A10. 

[19525] Solute carrier family 22 (organic anion/cation transporter), 
member 12 (SLC22A12, Accession NP_653186.2) is an- 
other GAM 116 target gene, herein designated TARGET 
GENE. SLC22A12 BINDING SITE is a target binding site 
found in the 5 X untranslated region of multiple transcripts 
of mRNA encoded by SLC22A12, corresponding to a tar- 



get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SLC22A12 BIND- 
ING SITE, designated SEQ ID:3144, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 
[19526] Another function of GAM 116 is therefore inhibition of So- 
lute carrier family 22 (organic anion/cation transporter), 
member 12 (SLC22A12, Accession NP_653186.2), a gene 
which is a urate - anion exchanger regulating blood yrate 
levels and therefore may be associated with Renal hy- 
pouricemia. Accordingly, utilities of GAM116 include di- 
agnosis, prevention and treatment of Renal hypouricemia, 
and of other diseases and clinical conditions associated 
with SLC22A12. 

[19527] The function of SLC22A12 has been established by previ- 
ous studies. Enomoto et al. (2002) isolated a SLC22A12 
cDNA from a human kidney cDNA library. The cDNA, 
which they called URAT1 for 'urate transporter- 1,' corre- 
sponds to a gene of 2,642 basepairs encoding a protein of 
555 amino acids, which they called URAT1 for 'urate 
transporter- 1,' that is 42% identical to OAT4 (OMIM Ref. 
No. 607097). The hydropathy plot predicts 12 membrane- 



spanning domains in URAT1, which are similar to those in 
members of the OAT family. URAT1 has 3 consensus se- 
quences for N- glycosylation and 2 cyclic AMP- dependent 
protein kinase phosphorylation sites. High stringency 
Northern analysis revealed predominant expression of 
URAT1 mRNA in the human adult and fetal kidney, and 
immunohistochemical analysis revealed that URAT1 pro- 
tein is prominent in epithelial cells of the proximal tubule 
of the renal cortex. Under high magnification, the protein 
was found to be located in the luminal membrane of the 
epithelium of proximal tubules but not in that of distal 
tubules Enomoto et al. (2002) demonstrated that Xenopus 
oocytes injected with URAT1 cRNA exhibited time- depen- 
dent transport activity of [14C]urate but not of various 
typical substrates of OATs or organic cation transporters. 
URAT1 was found to be a cotransporter with anions, in 
particular chloride, bromide, or iodine, but not fluoride. 
Enomoto et al. (2002) found that urate transport via 
URAT1 is inhibited selectively by organic anions such as 
lactate, nicotinate, acetoacetate, hydroxybutyrate, and 
succinate. Para- aminohippurate (PAH), the representative 
substrate of OATs, did not exert an inhibitory effect on 
urate uptake via URAT1, consistent with the observation 



that PAH has no effect on the fractional excretion of urate 
in humans. Benzbromarone, probenecid, phenylbutazone, 
sulfinpyrazone, nonsteroidal antiinflammatory drugs, and 
diuretics inhibited urate uptake. Trans- stimulation ex- 
periments indicated that the major counteranions that ex- 
change for urate via URAT1 are organic anions rather than 
inorganic chloride. Patients with renal hypouricemia 
(OMIM Ref. No. 220150) have mutations in URAT1. 

[19528] 

[19529] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[19530] Enomoto, A.; Kimura, H.; Chairoungdua, A.; Shigeta, Y.; 

Jutabha, P.; Cha, S. H.; Hosoyamada, M.; Takeda, M.; 

Sekine, T.; Igarashi, T.; Matsuo, H.; Kikuchi, Y.; Oda, T.; 

Ichida, K.; Hosoya, T.; Shimokata, K.; Niwa, T.; Kanai, Y.; 

Endou, H. : Molecular identification of a renal urate- anion 

exchanger that regulates blood urate levels. Nature 417: 

447- 452, 2002. ; and 
[19531] Enomoto, A.; Kimura, H.; Chairoungdua, A.; Shigeta, Y.; 

Jutabha, P.; Cha, S. H.; Hosoyamada, M.; Takeda, M.; 

Sekine, T.; Igarashi, T.; Matsuo, H.; Kikuchi, Y.; Oda, T.; 

Ichida, K.; Hosoya. 



[19532] Further studies establishing the function and utilities of 
SLC22A12 are found in John Hopkins OMIM database 
record ID 607096, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Solute car- 
rier family 22 (organic anion/cation transporter), member 
12 (SLC22A12, Accession NP_700357.1) is another 
GAM116 target gene, herein designated TARGET GENE. 
SLC22A12 BINDING SITE is a target binding site found in 
the 5 X untranslated region of multiple transcripts of 
mRNA encoded by SLC22A12, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SLC22A12 BIND- 
ING SITE, designated SEQ ID:3144, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19533] Another function of GAM 116 is therefore inhibition of So- 
lute carrier family 22 (organic anion/cation transporter), 
member 12 (SLC22A12, Accession NP_700357.1), a gene 
which is a urate - anion exchanger regulating blood yrate 
levels and therefore may be associated with Renal hy- 
pouricemia. Accordingly, utilities of GAM116 include di- 
agnosis, prevention and treatment of Renal hypouricemia, 



and of other diseases and clinical conditions associated 
with SLC22A12. 

[19534] The function of SLC22A12 has been established by previ- 
ous studies. Enomoto et al. (2002) isolated a SLC22A12 
cDNA from a human kidney cDNA library. The cDNA, 
which they called URAT1 for 'urate transporter- 1/ corre- 
sponds to a gene of 2,642 basepairs encoding a protein of 
555 amino acids, which they called URAT1 for 'urate 
transporter- 1,' that is 42% identical to OAT4 (OMIM Ref. 
No. 607097). The hydropathy plot predicts 12 membrane- 
spanning domains in URAT1, which are similar to those in 
members of the OAT family. URAT1 has 3 consensus se- 
quences for N- glycosylation and 2 cyclic AMP- dependent 
protein kinase phosphorylation sites. High stringency 
Northern analysis revealed predominant expression of 
URAT1 mRNA in the human adult and fetal kidney, and 
immunohistochemical analysis revealed that URAT1 pro- 
tein is prominent in epithelial cells of the proximal tubule 
of the renal cortex. Under high magnification, the protein 
was found to be located in the luminal membrane of the 
epithelium of proximal tubules but not in that of distal 
tubules Enomoto et al. (2002) demonstrated that Xenopus 
oocytes injected with URAT1 cRNA exhibited time- depen- 



dent transport activity of [14C]urate but not of various 
typical substrates of OATs or organic cation transporters. 
URAT1 was found to be a cotransporter with anions, in 
particular chloride, bromide, or iodine, but not fluoride. 
Enomoto et al. (2002) found that urate transport via 
URAT1 is inhibited selectively by organic anions such as 
lactate, nicotinate, acetoacetate, hydroxybutyrate, and 
succinate. Para- aminohippurate (PAH), the representative 
substrate of OATs, did not exert an inhibitory effect on 
urate uptake via URAT1, consistent with the observation 
that PAH has no effect on the fractional excretion of urate 
in humans. Benzbromarone, probenecid, phenylbutazone, 
sulfinpyrazone, nonsteroidal antiinflammatory drugs, and 
diuretics inhibited urate uptake. Trans- stimulation ex- 
periments indicated that the major counteranions that ex- 
change for urate via URAT1 are organic anions rather than 
inorganic chloride. Patients with renal hypouricemia 
(OMIM Ref. No. 220150) have mutations in URAT1. 

[19535] 

[19536] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19537] Enomoto, A.; Kimura, H.; Chairoungdua, A.; Shigeta, Y.; 



Jutabha, P.; Cha, S. H.; Hosoyamada, M.; Takeda, M.; 
Sekine, T.; Igarashi, T.; Matsuo, H.; Kikuchi, Y.; Oda, T.; 
Ichida, K.; Hosoya, T.; Shimokata, K.; Niwa, T.; Kanai, Y.; 
Endou, H. : Molecular identification of a renal urate- anion 
exchanger that regulates blood urate levels. Nature 417: 
447- 452, 2002. ; and 

[19538] Enomoto, A.; Kimura, H.; Chairoungdua, A.; Shigeta, Y.; 
Jutabha, P.; Cha, S. H.; Hosoyamada, M.; Takeda, M.; 
Sekine, T.; Igarashi, T.; Matsuo, H.; Kikuchi, Y.; Oda, T.; 
Ichida, K.; Hosoya. 

[19539] Further studies establishing the function and utilities of 
SLC22A12 are found in John Hopkins OMIM database 
record ID 607096, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Solute car- 
rier family 9 (sodium/hydrogen exchanger), isoform 3 
regulatory factor 1 (SLC9A3R1, Accession NP.004243.1) is 
another GAM 116 target gene, herein designated TARGET 
GENE. SLC9A3R1 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
SLC9A3R1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC9A3R1 BINDING SITE, designated 



SEQ ID:11349, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19540] Another function of GAM116 is therefore inhibition of So- 
lute carrier family 9 (sodium/hydrogen exchanger), iso- 
form 3 regulatory factor 1 (SLC9A3R1, Accession 
NP_004243.1), a gene which is the regulatory cofactor of 
the NHE3 (SLC9A3) sodium/hydrogen antiporter. Accord- 
ingly, utilities of GAM116 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLC9A3R1. 

[19541] The function of SLC9A3R1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1. Sorbitol dehydrogenase (SORD, Accession 
NP_003095.1) is another GAM116 target gene, herein 
designated TARGET GENE. SORD BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SORD, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SORD BINDING SITE, designated 
SEQ ID:10531, to the nucleotide sequence of GAM116 



RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19542] Another function of GAM116 is therefore inhibition of 

Sorbitol dehydrogenase (SORD, Accession NP_003095.1) . 
Accordingly, utilities of GAM116 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SORD. 

[19543] sry (sex determining region y)-box 1 (SOX1, Accession 
NP.005977.2) is another GAM116 target gene, herein 
designated TARGET GENE. SOX1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SOX1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SOX1 BINDING SITE, designated 
SEQ ID:17428, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19544] Another function of GAM 116 is therefore inhibition of Sry 
(sex determining region y)-box 1 (SOX1, Accession 
NP_005977.2) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SOX1. 



[19545] sry (sex determining region y)-box 13 (SOX13, Accession 
NP_005677.1) is another CAM116 target gene, herein 
designated TARGET GENE. SOX13 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SOX13, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SOX13 BINDING SITE, designated 
SEQ ID:15099, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19546] Another function of GAM 116 is therefore inhibition of Sry 
(sex determining region y)-box 13 (SOX13, Accession 
NP.005677.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SOX13. 

[19547] Spermatogenesis associated 2 (SPATA2, Accession 

NP_006029.1) is another GAM116 target gene, herein 
designated TARGET GENE. SPATA2 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by SPATA2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of SPATA2 BINDING 
SITE, designated SEQ ID:11422, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19548] Another function of GAM116 is therefore inhibition of 
Spermatogenesis associated 2 (SPATA2, Accession 
NP_006029.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SPATA2. 

[19549] Suppression of tumorigenicity 14 (colon carcinoma, ma- 
triptase, epithin) (ST14, Accession NP_068813.1) is an- 
other GAM 116 target gene, herein designated TARGET 
GENE. ST14 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by ST14, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ST14 BINDING SITE, designated SEQ ID: 14983, 
to the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19550] Another function of GAM116 is therefore inhibition of 

Suppression of tumorigenicity 14 (colon carcinoma, ma- 
triptase, epithin) (ST14, Accession NP_068813.1), a gene 



which is proposed to play a role in breast cancer invasion 
and metastasis. Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ST14. 
[19551] The function of ST14 has been established by previous 

studies. Lin et al. (1999) cloned an ST14 cDNA encoding a 
protease previously identified in breast cancer cells (Lin et 
al., 1997). The deduced 683- amino acid protein has a 
calculated molecular mass of 75.6 kD. It contains an inte- 
grin- binding site near the N terminus, 3 potential N- gly- 
cosylation sites, 4 tandem repeats homologous to the 35- 
amino acid cysteine- containing repeats of the LDL recep- 
tor, a putative proteolytic activation site, and a C- termi- 
nal region with similarity to the trypsin- like serine pro- 
teases. Lin et al. (1999) purified ST14 in a 95- kD com- 
plex with a 40- kD binding protein identified as SPINT1 
(OMIM Ref. No. 605123), a Kunitz- type serine protease 
inhibitor. They found that ST14 is secreted from breast 
cancer cells and localizes at the cell surface. Takeuchi et 
al. (1999) independently cloned ST14 as a protease asso- 
ciated with prostatic cancer tumor cells, using degenerate 
primers for a chymotrypsin active site as probe. Sequence 
analysis showed that ST14 lacks a signal sequence and is 



likely to be a membrane- associated serine protease. By 
Northern blot analysis, they identified a 3.3- kb transcript 
in epithelial tissues including prostate, kidney, lung, small 
intestine, stomach, colon, and placenta, as well as in 
spleen, liver, leukocytes, and thymus. No expression was 
found in muscle, brain, ovary, or testis. Expression was 
also observed in a colorectal adenocarcinoma cell line, but 
not in several other cell lines tested. By Northern and 
Western blot analysis of normal breast and breast cancer 
cell lines, Oberst et al. (2001) found complete concor- 
dance in expression of ST14 and SPINT1; the expression 
correlated with expression of epithelial cell markers. 

[19552] 

[19553] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19554] u nj c.- Y.; Anders, J.; Johnson, M.; Sang, Q. A.; Dickson, 
R. B. : Molecular cloning of cDNA for matriptase, a matrix- 
degrading serine protease with trypsin- like activity. J. 
Biol. Chem. 274: 18231- 18236, 1999. ; and 

[19555] Takeuchi, T.; Shuman, M. A.; Craik, C. S. : Reverse bio- 
chemistry: use of macromolecular protease inhibitors to 
dissect complex biological processes and identify a mem- 



brane- type serine. 

[19556] Further studies establishing the function and utilities of 
ST14 are found in John Hopkins OMIM database record ID 
606797, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Tyrosyl-dna phos- 
phodiesterase 1 (TDP1, Accession NP_060789.2) is an- 
other GAM 116 target gene, herein designated TARGET 
GENE. TDP1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded byTDPl, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TDP1 BINDING SITE, designated SEQ ID: 14692, 
to the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19557] Another function of GAM 116 is therefore inhibition of Ty- 
rosyl-dna phosphodiesterase 1 (TDP1, Accession 
NP_060789.2) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TDP1. 

[19558] TEM1 (Accession NP_065137.1) is another GAM116 target 
gene, herein designated TARGET GENE. TEM1 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by TEM1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of TEM1 BIND- 
ING SITE, designated SEQ ID:14211, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 
[19559] Another function of GAM116 is therefore inhibition of 

TEM1 (Accession NP_065137.1), a gene which involves in 
angiogenesis and therefore may be associated with Col- 
orectal cancer. Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of Colorectal cancer, 
and of other diseases and clinical conditions associated 
with TEM1. 

[19560] The function of TEM1 has been established by previous 
studies. Endosialin, an antigen recognized by monoclonal 
antibody FB5, is expressed as a 165- kD cell surface gly- 
coprotein on tumor blood vessel endothelium in several 
cancers, but is not detectable in normal tissue. By im- 
munoaffinity and biochemical purification of endosialin 
from a neuroblastoma cell line, followed by microse- 
quence analysis and EST database searching, Christian et 
al. (2001) isolated a full- length cDNA encoding en- 



dosialin, which is identical to TEM1. Sequence analysis 
predicted that the 757- amino acid type I membrane pro- 
tein contains a signal peptide; 5 globular extracellular do- 
mains, including a C- type lectin (see OMIM Ref. No. 
605306) domain, a Sushi/SCR/CCP (see OMIM Ref. No. 
300187) domain, and 3 EGF (OMIM Ref. No. 131530) re- 
peats; a mucin (see OMIM Ref. No. 158340)- like region; a 
transmembrane segment; and a short cytoplasmic tail. 
Carbohydrate analysis indicated that the endosialin pro- 
tein carries abundantly sialylated, O- linked oligosaccha- 
rides and is reduced to 120 kD by sialidase treatment or 
to 95 kD with additional O- glycanase treatment. The N- 
terminal 360 residues of endosialin are homologous to 
thrombomodulin (THBD; 188040) and complement com- 
ponent lq receptor (OMIM Ref. No. 120577). Northern 
blot analysis revealed expression of a single 2.6- kb tran- 
script in endosialin- expressing cell lines. Christian et al. 
(2001) noted that mice and rats have close homologs of 
the TEM1 gene. Carson- Walter et al. (2001) determined 
that TEM1 shares 77% amino acid identity with the mouse 
protein. Using in situ hybridization analysis of human col- 
orectal cancer, Carson- Walter et al. (2001) demonstrated 
that TEM1 was expressed clearly in the endothelial cells of 



the tumor stroma but not in the endothelial cells of nor- 
mal colonic tissue. Mouse Teml was abundantly ex- 
pressed in vessels infiltrating both mouse melanoma and 
human colon carcinoma cells implanted into mice. Using 
in situ hybridization to assay expression in various normal 
adult mouse tissues, Carson- Walter et al. (2001) detected 
only weak staining of endothelial cells in adrenal gland, 
brain, heart, intestine, lung, skeletal muscle, and pan- 
creas. In embryos, they detected Teml in the vasculature 
of developing embryonic liver and brain. 

[19561] 

[19562] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19563] christian, S.; Ahorn, H.; Koehler, A.; Eisenhaber, F.; Rodi, 
H.- P.; Garin- Chesa, P.; Park, J. E.; Rettig, W. J.; Lenter, M. 
C. : Molecular cloning and characterization of endosialin, 
a C- type lectin- like cell surface receptor of tumor en- 
dothelium. J. Biol. Chem. 276: 7408- 7414, 2001. ; and 

[19564] Carson- Walter, E. B.; Watkins, D. N.; Nanda, A.; Vogel- 
stein, B.; Kinzler, K. W.; St. Croix, B. : Cell surface tumor 
endothelial markers are conserved in mice and humans. 
Cancer Res. 61:. 



[19565] Further studies establishing the function and utilities of 
TEM1 are found in John Hopkins OMIM database record ID 
606064, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Thy-1 cell surface 
antigen (THY1, Accession NP.006279.2) is another 
GAM116 target gene, herein designated TARGET GENE. 
THY1 BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by THY1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
THY1 BINDING SITE, designated SEQ ID: 13826, to the nu- 
cleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19566] Another function of GAM116 is therefore inhibition of 
Thy-1 cell surface antigen (THY1, Accession 
NP_006279.2), a gene which plays a role in cell- cell or 
cell- ligand interactions during synaptogenesis. Accord- 
ingly, utilities of GAM116 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with THY1. 

[19567] The function of THY1 and its association with various dis- 
eases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM74.1.Torsin family 2, member a (TOR2A, Accession 
NP_569726.1) is another GAM116 target gene, herein 
designated TARGET GENE. TOR2A BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by TOR2A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TOR2A BINDING SITE, designated 
SEQ ID:12108, to the nucleotide sequence of GAM116 
RNA, herein designated GAM RNA, also designated SEQ 
ID:301. 

[19568] Another function of GAM116 is therefore inhibition of 
Torsin family 2, member a (TOR2A, Accession 
NP.569726.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TOR2A. 

[19569] -r n f receptor-associated factor 1 (TRAF1, Accession 
NP_005649.1) is another GAM116 target gene, herein 
designated TARGET GENE. TRAF1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded byTRAFl, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TRAF1 BINDING SITE, designated 
SEQ ID:4417, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19570] Another function of GAM 116 is therefore inhibition of Tnf 
receptor-associated factor 1 (TRAF1, Accession 
NP_005649.1), a gene which signal transducer associated 
with the cytoplasmic domain of the 75 kda tumor necrosis 
factor receptor (tnf- r2). Accordingly, utilities of GAM116 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TRAF1. 

[19571] The function of TRAF1 has been established by previous 
studies. In order to determine how tumor necrosis factor 
(TNF; 191160) elicits cellular response, factors that inter- 
act with the cytoplasmic domain of TNF receptor- 2 
(TNFR2; 191191) were identified. Rothe et al. (1994) used 
the yeast- based 2- hybrid system to detect mouse pro- 
teins that interact with TNFR2. They identified and cloned 
2 TNF receptor- associated factors, which they termed 
TRAF1 and TRAF2 (OMIM Ref. No. 601895). Each of the 
TRAFs contains a C- terminal TRAF domain of approxi- 
mately 230 amino acids. TRAF1 and TRAF2 can form both 
homo- and heterodimers. Mosialos et al. (1995) identified 



the human homolog of TRAF1 as Epstein- Barr virus 
(EBV)- induced mRNA 6 (EBI6), an mRNA that is more 
abundant in EBV- infected B lymphoblasts than in unin- 
fected control cells. The predicted 416- amino acid hu- 
man protein is 86% identical to mouse TRAF1. Both the 
human and mouse proteins contain N- terminal zinc fin- 
ger motifs and C- terminal TRAF domains. Northern blot 
analysis revealed that the 2.6- kb EBI6 mRNA is expressed 
in lung, spleen, tonsil, and weakly in placenta. Mosialos et 
al. (1995) found that LMP1, the EBV- transforming pro- 
tein, specifically associates with LAP1 (TRAF3) or EBI6 in B 
lymphoblasts. LMP1 expression redirects LAP1 and EBI6 
from scattered cytoplasmic structures to LMP1 plasma 
membrane patches. Both LAP1 and EBI6 associated with 
the cytoplasmic domain of p80/TNFR2 in vivo. The au- 
thors stated that the interaction of LMP1 with the LAP1 
and EBI6 TNFR- associated proteins is evidence for the 
role of these proteins in signaling, and links LMP1- medi- 
ated transformation to signal transduction from the TNFR 
family. The structural hallmark of signal- transducing 
proteins associated with members of the TNFR superfam- 
ily is a novel C- terminal homology region of 230 amino 
acids, designated the TRAF domain. This domain is in- 



volved in a variety of specific protein- protein interac- 
tions. Siemienski et al. (1997) found that the human 
TRAF1 gene has a total length of approximately 12 kb. It 
is split into 6 exons, 4 of which encode parts of the TRAF 
domain. Analysis of the genomic structure of the TRAF 
domains of TRAF2 and TRAF3 (OMIM Ref. No. 601896) 
suggest that these domains are also encoded by several 
exons. 

[19572] Animal model experiments lend further support to the 

function of TRAF1. Tsitsikov et al. (2001) generated Trafl 
null mice. Although lymphocyte development was normal, 
T cells responded to anti- CD3 stimulation with enhanced 
proliferation. Through TNFR2, but not through TNFR1 
(OMIM Ref. No. 191190), they also exhibited enhanced 
proliferation as well as NFKB (OMIM Ref. No. 164011) and 
API activation. TNF- induced, lymphocyte- dependent 
skin necrosis occurred in Trafl - /- mice at a suboptimal 
dose of the cytokine. Tsitsikov et al. (2001) concluded 
that TRAF1 negatively regulates TNFR2- mediated prolif- 
eration and NFKB activation 

[19573] it is appreciated that the abovementioned animal model 
for TRAF1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 



ciated from the publications sited hereinbelow. 

[19574] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19575] Siemienski, K.; Peters, N.; Scheurich, P.; Wajant, H. : Orga- 
nization of the human tumour necrosis factor receptor- 
associated factor 1 (TRAF1) gene and mapping to chro- 
mosome 9q33- 34. Gene 195: 35- 39, 1997. ; and 

[19576] Tsitsikov, E. N.; Laouini, D.; Dunn, I. F.; Sannikova, T. Y.; 
Davidson, L; Alt, F. W.; Geha, R. S. : TRAF1 is a negative 
regulator of TNF signaling: enhanced TNF signaling in 
TRAF1- defi. 

[19577] Further studies establishing the function and utilities of 
TRAF1 are found in John Hopkins OMIM database record 
ID 601711, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Tripartite mo- 
tif-containing 34 (TRIM34, Accession NP_569073.1) is an- 
other GAM 116 target gene, herein designated TARGET 
GENE. TRIM34 BINDING SITE is a target binding site found 
in the 5 X untranslated region of multiple transcripts of 
mRNA encoded by TRIM34, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of TRIM34 BINDING 
SITE, designated SEQ ID:6774, to the nucleotide sequence 
of GAM 116 RNA, herein designated GAM RNA, also desig- 
nated SEQID:301. 

[19578] Another function of GAM 116 is therefore inhibition of Tri- 
partite motif-containing 34 (TRIM34, Accession 
NP.569073.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM34. 

[19579] JSC22 (Accession NP_006013.1) is another GAM116 tar- 
get gene, herein designated TARGET GENE. TSC22 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by TSC22, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TSC22 
BINDING SITE, designated SEQ ID: 16490, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19580] Another function of GAM116 is therefore inhibition of 

TSC22 (Accession NP_006013.1) . Accordingly, utilities of 
GAM116 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TSC22. 



[19581] Translin-associated factor x interacting protein 1 

(TSNAXIP1, Accession NP_060900.1) is another GAM 116 
target gene, herein designated TARGET GENE. TSNAXIP1 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by TSNAXIP1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TSNAXIP1 BINDING SITE, designated SEQ ID: 19890, to the 
nucleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19582] Another function of GAM116 is therefore inhibition of 
Translin-associated factor x interacting protein 1 
(TSNAXIP1, Accession NP_060900.1) . Accordingly, utilities 
of GAM 116 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
TSNAXIP1. 

[19583] Vesicle transport through interaction with t-snares ho- 
molog lb (yeast) (VTI1B, Accession NP_006361.1) is an- 
other GAM 116 target gene, herein designated TARGET 
GENE. VTI1B BINDING SITE is a target binding site found in 
the 3 x untranslated region of mRNA encoded by VTI1B, 
corresponding to a target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of VTI1B BINDING SITE, designated SEQ ID:18660, 
to the nucleotide sequence of GAM116 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:301. 

[19584] Another function of GAM116 is therefore inhibition of 
Vesicle transport through interaction with t-snares ho- 
molog lb (yeast) (VTI1B, Accession NP_006361.1) . Ac- 
cordingly, utilities of GAM116 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with VTI1B. 

[19585] Wingless-type mmtv integration site family, member 5a 

(WNT5A, Accession NP.003383.1) is another GAM116 tar- 
get gene, herein designated TARGET GENE. WNT5A BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by WNT5A, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of WNT5A 
BINDING SITE, designated SEQ ID:13031, to the nucleotide 
sequence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19586] Another function of GAM116 is therefore inhibition of 



Wingless-type mmtv integration site family, member 5a 
(WNT5A, Accession NP_003383.1), a gene which is a lig- 
and for members of the frizzled family of seven trans- 
membrane receptors and is probablely a developmental 
protein. Accordingly, utilities of GAM116 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with WNT5A. 
[19587] The function of WNT5A has been established by previous 
studies. The Wnt genes belong to a family of protoonco- 
genes with at least 13 known members that are expressed 
in species ranging from Drosophila to man. The name Wnt 
denotes the relationship of this family to the Drosophila 
segment polarity gene 'wingless' and to its vertebrate or- 
tholog, Intl, a mouse protooncogene (see OMIM Ref. No. 
164820). Transcription of Wnt family genes appears to be 
developmentally regulated in a precise temporal and spa- 
tial manner. The Wnt family is considered to be 1 of the 3 
major families of signaling molecules in the mouse, the 
others being the fibroblast growth factor- related family 
(see OMIM Ref. No. 164980) and the transforming growth 
factor- beta- related family (TCFB; 190180). Using degen- 
erate PCR and cDNA library screening to search for mouse 
genes related to Wntl, Gavin et al. (1990) identified 6 new 



members of the Wnt gene family, including Wnt5a. The 
Wnt genes encode 38- to 43- kD cysteine- rich putative 
glycoproteins, which have features typical of secreted 
growth factors: a hydrophobic signal sequence and 21 
conserved cysteine residues whose relative spacing is 
maintained. Northern blot analysis detected expression of 
Wnt5a in brain, lung, and heart. At least 5 distinct Wnt5a 
transcripts were observed, which Gavin et al. (1990) hy- 
pothesized were due to transcript variability 5- prime to 
the initiation methionine. In situ hybridization detected a 
complex spatial and temporal pattern of Wnt5a in the 
mouse, including expression in the developing central 
nervous system, limbs, facial processes, and the posterior 
region of the fetus. Clark et al. (1993) cloned and se- 
quenced several overlapping cDNAs encoding approxi- 
mately 4.1 kb of the human homolog of Wnt5A. Expres- 
sion of the human gene, symbolized WNT5A, was de- 
tected only in neonatal heart and lung. He et al. (1997) 
showed that human frizzled- 5 (OMIM Ref. No. 601723) is 
the receptor for the Wnt5A ligand. 

[19588] 

[19589] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[19590] Gavin, B.J.; McMahon, J. A.; McMahon, A. P. : Expression 
of multiple novel Wnt- 1/int- 1- related genes during fe- 
tal and adult mouse development. Genes Dev. 4: 2319- 
2332, 1990. ; and 

[19591] He, X.; Saint- Jeannet, J.- P.; Wang, Y.; Nathans, J.; Dawid, 
I.; Varmus, H. : A member of the frizzled protein family 
mediating axis induction by Wnt- 5A. Science 275: 1652- 
1654, 1997. 

[19592] Further studies establishing the function and utilities of 
WNT5A are found in John Hopkins OMIM database record 
ID 164975, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.XT3 
(Accession NP_064593.1) is another CAM116 target gene, 
herein designated TARGET GENE. XT3 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by XT3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
XT3 BINDING SITE, designated SEQ ID: 16618, to the nu- 
cleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 



[19593] Another function of GAM116 is therefore inhibition of XT3 
(Accession NP_064593.1), a gene which is a Kidney- spe- 
cific orphan transporter. Accordingly, utilities of GAM116 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with XT3. 

[19594] The function of XT3 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66.1.XT3 (Accession NP_071800.1) is another 
GAM116 target gene, herein designated TARGET GENE. 
XT3 BINDING SITE is a target binding site found in the 3 X 
untranslated region of multiple transcripts of mRNA en- 
coded by XT3, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of XT3 BINDING SITE, designated SEQ 
ID:16618, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19595] Another function of GAM 116 is therefore inhibition of XT3 
(Accession NP_071800.1), a gene which is a Kidney- spe- 
cific orphan transporter. Accordingly, utilities of GAM116 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with XT3. 



[19596] The function of XT3 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66.1.Zinc finger protein 180 (hhzl68) (ZNF180, 
Accession NP_037388.1) is another GAM116 target gene, 
herein designated TARGET GENE. ZNF180 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by ZNF180, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF180 BINDING 
SITE, designated SEQ ID:10372, to the nucleotide se- 
quence of GAM 116 RNA, herein designated GAM RNA, 
also designated SEQ ID:301. 

[19597] Another function of GAM116 is therefore inhibition of Zinc 
finger protein 180 (hhzl68) (ZNF180, Accession 
NP_037388.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF180. 

[19598] zinc finger protein 31 (kox 29) (ZNF31, Accession 

NP_660281.1) is another GAM116 target gene, herein 
designated TARGET GENE. ZNF31 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by ZNF31, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ZNF31 BINDING SITE, designated 
SEQ ID:9409, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19599] Another function of GAM116 is therefore inhibition of Zinc 
finger protein 31 (kox 29) (ZNF31, Accession 
NP_660281.1) . Accordingly, utilities of GAM116 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF31. 

[19600] zinc finger protein 323 (ZNF323, Accession NP.112161.2) 
is another GAM 116 target gene, herein designated TAR- 
GET GENE. ZNF323 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
ZNF323, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF323 BINDING SITE, designated 
SEQ ID:5822, to the nucleotide sequence of GAM116 RNA, 
herein designated GAM RNA, also designated SEQ ID:301. 

[19601] Another function of GAM116 is therefore inhibition of Zinc 
finger protein 323 (ZNF323, Accession NP_112161.2) . 



Accordingly, utilities of GAM116 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF323. 

[19602] zinc finger protein 70 (cosl7) (ZNF70, Accession 

NP_852101.1) is another GAM116 target gene, herein 
designated TARGET GENE. ZNF70 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ZNF70, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
ZNF70 BINDING SITE, designated SEQ ID:2508, to the nu- 
cleotide sequence of GAM116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 

[19603] Another function of GAM116 is therefore inhibition of Zinc 
finger protein 70 (cosl7) (ZNF70, Accession NP_852101.1) 
. Accordingly, utilities of GAM116 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF70. 

[19604] zinc finger protein 70 (cosl7) (ZNF70, Accession 

NP_068735.1) is another GAM116 target gene, herein 
designated TARGET GENE. ZNF70 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 



pie transcripts of mRNA encoded by ZNF70, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
ZNF70 BINDING SITE, designated SEQ ID:2508, to the nu- 
cleotide sequence of GAM 116 RNA, herein designated 
GAM RNA, also designated SEQ ID:301. 
[19605] Another function of GAM116 is therefore inhibition of Zinc 
finger protein 70 (cosl7) (ZNF70, Accession NP_068735.1) 
. Accordingly, utilities of GAM116 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF70. 

[19606] 

[19607] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 117 
(GAM 117), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[19608] GAM117 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM 117 was detected is described hereinabove 
with reference to Figs. 8-15. 



[19609] GAM117 gene, herein designated GAM GENE, and 

GAM117 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[19610] GAM117 gene encodes a GAM117 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM117 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM117 precursor RNA is designated SEQ ID:151, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 151 is located at 
position 4744406 relative to chromosome 16. 

[19611] GAM117 precursor RNA folds onto itself, forming GAM117 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

I 1 9612] GAM117 precursor RNA folds onto itself, forming GAM117 
folded precursor RNA, herein designated GAM FOLDED 



PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[19613] Nucleotide sequence of GAM117 precursor RNA, desig- 
nated SEQ-ID: 151, and a schematic representation of a 
predicted secondary folding of GAM117 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[19614] An enzyme complex designated DICER COMPLEX, N dices x 
the CAM117 folded precursor RNA into GAM117 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM117 RNA is desig- 
nated SEQ ID:216, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 



corporated by reference. 

[19615] GAM117 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM117 target 
RNA, herein designated GAM TARGET RNA. GAM117 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[19616] GAM117 RNA, herein designated GAM RNA, binds com- 
plementary to one or more target binding sites located in 
untranslated regions of GAM117 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 117 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM117 RNA may have a different number of target 
binding sites in untranslated regions of a GAM117 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 



get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[19617] The complementary binding of GAM117 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 117 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM117 target RNA into GAM117 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[19618] it is appreciated that GAM117 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM117 target genes. The mRNA of each one of this plu- 
rality of GAM117 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 117 RNA, 
herein designated GAM RNA, and which when bound by 
GAM117 RNA causes inhibition of translation of respective 
one or more GAM 117 target proteins. 

[19619] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 



GAM117 gene, herein designated GAM GENE, on one or 
more GAM 117 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[19620] it is appreciated that specific functions and accordingly 
utilities of GAM117 correlate with, and may be deduced 
from, the identity of the target genes which GAM117 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[19621] 
[19622] 

[19623] Chromosome 11 open reading frame 25 (Cllorf25, Ac- 
cession NM_031418.1) is a GAM117 target gene, herein 



designated TARGET GENE. Cllorf25 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by Cllorf25, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of Cllorf25 BIND- 
ING SITE, designated SEQ ID:11610, to the nucleotide se- 
quence of GAM 117 RNA, herein designated GAM RNA, 
also designated SEQ ID:216. 

[19624] a function of GAM117 is therefore inhibition of Chromo- 
some 11 open reading frame 25 (Cllorf25, Accession 
NM.031418.1) . Accordingly, utilities of GAM117 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with Cllorf25. 

[19625] Chromosome 14 open reading frame 4 (C14orf4, Acces- 
sion XM_041104.8) is another GAM117 target gene, 
herein designated TARGET GENE. C14orf4 BINDING SITE is 
a target binding site found in the 5^ untranslated region 
of mRNA encoded by C14orf4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C14orf4 BIND- 
ING SITE, designated SEQ ID:14295, to the nucleotide se- 



quence of GAM117 RNA, herein designated GAM RNA, 
also designated SEQ ID:216. 

[19626] Another function of GAM117 is therefore inhibition of 

Chromosome 14 open reading frame 4 (C14orf4, Acces- 
sion XM_041104.8) . Accordingly, utilities of GAM117 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C14orf4. 

[19627] ELL (Accession NM_006532.1) is another GAM117 target 
gene, herein designated TARGET GENE. ELL BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by ELL, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ELL BINDING 
SITE, designated SEQ ID:11377, to the nucleotide se- 
quence of GAM 117 RNA, herein designated GAM RNA, 
also designated SEQ ID:216. 

[19628] Another function of GAM117 is therefore inhibition of ELL 
(Accession NM_006532.1) . Accordingly, utilities of 
GAM117 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ELL. 

[19629] ENDO180 (Accession ) is another GAM117 target gene, 

herein designated TARGET GENE. ENDO180 BINDING SITE 



is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by ENDO180, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ENDO180 
BINDING SITE, designated SEQ ID:5722, to the nucleotide 
sequence of GAM 117 RNA, herein designated GAM RNA, 
also designated SEQ ID:216. 

[19630] Another function of GAM117 is therefore inhibition of 

ENDO180 (Accession ) . Accordingly, utilities of GAM117 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ENDO180. 

[19631] FLJ14810 (Accession NM.032843.1) is another GAM117 
target gene, herein designated TARGET GENE. FLJ14810 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ14810, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14810 BINDING SITE, designated SEQ ID:9480, to the 
nucleotide sequence of GAM117 RNA, herein designated 
GAM RNA, also designated SEQ ID:216. 

[19632] Another function of GAM117 is therefore inhibition of 



FLJ14810 (Accession NM_032843.1) . Accordingly, utilities 
of GAM117 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14810. 

[19633] KIAA0237 (Accession NM_014747.1) is another GAM117 
target gene, herein designated TARGET GENE. KIAA0237 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0237, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0237 BINDING SITE, designated SEQ ID:10563, to the 
nucleotide sequence of GAM117 RNA, herein designated 
GAM RNA, also designated SEQ ID:267. 

[19634] Another function of GAM117 is therefore inhibition of 

KIAA0237 (Accession NM_014747.1) . Accordingly, utili- 
ties of GAM117 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0237. 

[19635] KIAA0495 (Accession XM_03 1397.7) is another GAM117 
target gene, herein designated TARGET GENE. KIAA0495 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0495, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0495 BINDING SITE, designated SEQ ID: 1285, to the 
nucleotide sequence of GAM117 RNA, herein designated 
GAM RNA, also designated SEQ ID:216. 
[19636] Another function of GAM117 is therefore inhibition of 

KIAA0495 (Accession XM_03 1397.7) . Accordingly, utili- 
ties of GAM117 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0495. 

I 1 9637] KIAA1332 (Accession XM.048774.4) is another GAM117 
target gene, herein designated TARGET GENE. KIAA1332 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by KIAA1332, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1332 BINDING SITE, designated SEQ ID:5038, to the 
nucleotide sequence of GAM117 RNA, herein designated 
GAM RNA, also designated SEQ ID:267. 

[19638] Another function of GAM117 is therefore inhibition of 

KIAA1332 (Accession XM_048774.4) . Accordingly, utili- 



ties of GAM117 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1332. 

[19639] LOC124930 (Accession ) is another GAM117 target gene, 
herein designated TARGET GENE. LOC124930 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC124930, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC124930 BINDING SITE, designated SEQ ID:2231, to the 
nucleotide sequence of GAM117 RNA, herein designated 
GAM RNA, also designated SEQ ID:216. 

[19640] Another function of GAM117 is therefore inhibition of 
LOC124930 (Accession ) . Accordingly, utilities of 
GAM117 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC124930. 

[19641] LOC143915 (Accession ) is another GAM117 target gene, 
herein designated TARGET GENE. LOC143915 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC143915, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC143915 BINDING SITE, designated SEQ ID:11372, to 
the nucleotide sequence of GAM117 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:216. 
[19642] Another function of GAM117 is therefore inhibition of 
LOC143915 (Accession ) . Accordingly, utilities of 
GAM117 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC143915. 

[19643] LOC149830 (Accession NM.177549.1) is another GAM117 
target gene, herein designated TARGET GENE. LOC149830 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC149830, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149830 BINDING SITE, designated SEQ ID: 17004, to 
the nucleotide sequence of GAM117 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:216. 

[19644] Another function of GAM117 is therefore inhibition of 

LOC149830 (Accession NM.177549.1) . Accordingly, utili- 
ties of GAM117 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC149830. 

[19645] LOC152627 (Accession XM_087495.1) is another GAM117 
target gene, herein designated TARGET GENE. LOC152627 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC152627, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152627 BINDING SITE, designated SEQ ID:2005, to 
the nucleotide sequence of GAM117 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:267. 

[19646] Another function of GAM117 is therefore inhibition of 

LOC152627 (Accession XM_087495.1) . Accordingly, utili- 
ties of GAM117 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152627. 

[19647] LOC255696 (Accession ) is another GAM117 target gene, 
herein designated TARGET GENE. LOC255696 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC255696, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of 
LOC255696 BINDING SITE, designated SEQ ID:12910, to 
the nucleotide sequence of GAM117 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:267. 
[19648] Another function of GAM117 is therefore inhibition of 
LOC255696 (Accession ) . Accordingly, utilities of 
GAM117 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC255696. 

[19649] LOC91632 (Accession XM.039721.2) is another GAM117 
target gene, herein designated TARGET GENE. LOC91632 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91632, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91632 BINDING SITE, designated SEQ ID:5850, to the 
nucleotide sequence of GAM117 RNA, herein designated 
GAM RNA, also designated SEQ ID:216. 

[19650] Another function of GAM117 is therefore inhibition of 

LOC91632 (Accession XM.039721.2) . Accordingly, utili- 
ties of GAM117 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC91632. 

[19651] Microtubule-associated protein, rp/eb family, member 3 
(MAPRE3, Accession NM.012326.2) is another GAM117 
target gene, herein designated TARGET GENE. MAPRE3 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MAPRE3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MAPRE3 BINDING SITE, designated SEQ ID:8716, to the 
nucleotide sequence of GAM117 RNA, herein designated 
GAM RNA, also designated SEQ ID:216. 

[19652] Another function of GAM117 is therefore inhibition of Mi- 
crotubule-associated protein, rp/eb family, member 3 
(MAPRE3, Accession NM_012326.2), a gene which interact 
with cytoplasmic microtubules, and with the adenomatous 
polyposis coli. Accordingly, utilities of GAM117 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MAPRE3. 

[19653] The function of MAPRE3 has been established by previous 
studies. EB1 family proteins (e.g., MAPRE1; 603108) inter- 
act with cytoplasmic microtubules in interphase cells, with 
mitotic spindles, and with the adenomatous polyposis coli 



(APC; 175100) tumor suppressor gene. Using a yeast 2- 
hybrid screen with the C terminus of APC- like (APCL) as 
bait, Nakagawa et al. (2000) isolated a cDNA encoding 
MAPRE3, which they termed EB3. The predicted 282- 
amino acid protein is 54% identical to MAPRE1. Northern 
blot analysis revealed expression of a 2.2- kb transcript 
predominantly in brain and muscle. GST pull- down anal- 
ysis determined that a homologous region in the C termini 
of APC and APCL binds to MAPRE3. Immunofluorescence 
and confocal microscopy demonstrated that MAPRE3 is lo- 
calized in the microtubule network and colocalizes with 
APCL in the perinucleus and microtubule network. By EST 
database searching, RT- PCR, and screening a fetal brain 
cDNA library, Su and Qi (2001) isolated a cDNA encoding 
a protein identical to the EB3 protein reported by Naka- 
gawa et al. (2000), which they termed EBF3, and an alter- 
native transcript encoding a 266- amino acid protein. RT- 
PCR and Western blot analyses indicated that both tran- 
scripts are ubiquitously expressed. Genomic sequence 
analysis showed that there are most likely 3 MAPRE genes: 
MAPRE1 encodes EB1; MAPRE2 (OMIM Ref. No. 605789) 
encodes RP1 and the EB2 fragment; and MAPRE3 encodes 
EBF3 and the fragment RP3. MAPRE3, like MAPRE1 and 



MAPRE2, contains 7 exons, but the coding region of 
MAPRE3 spans only 4.2 kb due to relatively short introns. 
Western blot analysis detected expression of both iso- 
forms as approximately 32- kD proteins in most cell lines 
tested. Binding analysis determined that both isoforms in- 
teract with APC. By FISH, Nakagawa et al. (2000) mapped 
the MAPRE3 gene to 2p23.3- p23.1. Using radiation hy- 
brid analysis, Su and Qi (2001) mapped the MAPRE3 gene 
to 2p23.3- p23.2, where it is closely linked and proximal 
to the ketohexokinase gene (OMIM Ref. No. 229800). 

[19654] 

[19655] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19656] Nakagawa, H.; Koyama, K.; Murata, Y.; Morito, M.; 

Akiyama, T.; Nakamura, Y. : EB3, a novel member of the 
EB1 family preferentially expressed in the central nervous 
system, binds to a CNS- specific APC homologue. Onco- 
gene 19: 210- 216, 2000. ; and 

[19657] su, L- K.; Qi, Y. : Characterization of human MAPRE genes 
and their proteins. Genomics 71: 143- 149, 2001. 

[19658] Further studies establishing the function and utilities of 
MAPRE3 are found in John Hopkins OMIM database record 



ID 605788, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. 

[19659] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 118 
(GAM 118), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[19660] GAM118 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM 118 was detected is described hereinabove 
with reference to Figs. 8-15. 

[19661] GAM118 gene, herein designated GAM GENE, and 

GAM118 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[19662] GAM118 gene encodes a GAM118 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM118 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM118 precursor RNA is designated SEQ ID:160, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[19663] GAM118 precursor RN A folds onto itself, forming GAM118 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[19664] CAM118 precursor RNA folds onto itself, forming GAM118 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[19665] Nucleotide sequence of GAM118 precursor RNA, desig- 
nated SEQ-ID: 160, and a schematic representation of a 
predicted secondary folding of GAM 118 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 



[19666] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM118 folded precursor RNA into GAM118 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM118 RNA is desig- 
nated SEQ ID:363, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[19667] GAM 118 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM118 target 
RNA, herein designated GAM TARGET RNA. GAM 118 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[19668] GAM 118 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM118 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 



due to the fact that the nucleotide sequence of GAM 118 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 118 RNA may have a different number of target 
binding sites in untranslated regions of a GAM118 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 

[19669] The complementary binding of GAM118 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 118 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 118 target RNA into GAM 118 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[19670] ^ is appreciated that GAM118 target gene, herein desig- 



nated TARGET GENE, in fact represents a plurality of 
GAM118 target genes. The mRNA of each one of this plu- 
rality of GAM 118 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 118 RNA, 
herein designated GAM RNA, and which when bound by 
GAM118 RNA causes inhibition of translation of respective 
one or more GAM 118 target proteins. 
[19671] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM118 gene, herein designated GAM GENE, on one or 
more GAM 118 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 



tiny RNA world, Science 294,779 (2001)). 
[19672] it j S appreciated that specific functions and accordingly 
utilities of GAM118 correlate with, and may be deduced 
from, the identity of the target genes which GAM118 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[19673] 
[19674] 

[19675] JM5 (Accession NM_007075.1) is a GAM118 target gene, 
herein designated TARGET GENE. JM5 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded byJM5, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences ofJM5 BINDING SITE, designated 
SEQ ID:1897, to the nucleotide sequence of GAM118 RNA, 
herein designated GAM RNA, also designated SEQ ID:363. 

[19676] a function of GAM118 is therefore inhibition of JM5 
(Accession NM_007075.1) . Accordingly, utilities of 
GAM118 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with JM5. 

[19677] 



[19678] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 119 
(GAM 119), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[19679] GAM119 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM 119 was detected is described hereinabove 
with reference to Figs. 8-15. 

[19680] GAM119 gene, herein designated GAM GENE, and 

GAM 119 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[19681] GAM119 gene encodes a GAM119 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM119 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM119 precursor RNA is designated SEQ ID:4, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[19682] GAM119 precursor RNA folds onto itself, forming GAM119 
folded precursor RNA, herein designated GAM FOLDED 



PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[19683] GAM119 precursor RNA folds onto itself, forming GAM119 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[19684] Nucleotide sequence of GAM119 precursor RNA, desig- 
nated SEQ-ID: 4, and a schematic representation of a pre- 
dicted secondary folding of GAM119 folded precursor RNA 
are further described with reference to Table 2, hereby in- 
corporated by reference. 

[19685] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM119 folded precursor RNA into GAM119 RNA, 



herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM119 RNA is desig- 
nated SEQ ID:391, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[19686] GAM 119 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM119 target 
RNA, herein designated GAM TARGET RNA. GAM 119 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[19687] GAM 119 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM119 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 119 
RNA is an accurate or a partial inversed-reversed se- 



quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 119 RNA may have a different number of target 
binding sites in untranslated regions of a GAM119 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[19688] jhe complementary binding of GAM119 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 119 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 119 target RNA into GAM 119 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[19689] it is appreciated that GAM119 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM119 target genes. The mRNA of each one of this plu- 



rality of GAM 119 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 119 RNA, 
herein designated GAM RNA, and which when bound by 
GAM119 RNA causes inhibition of translation of respective 
one or more GAM 119 target proteins. 

[19690] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM119 gene, herein designated GAM GENE, on one or 
more GAM 119 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[19691] ^ is appreciated that specific functions and accordingly 



utilities of GAM119 correlate with, and may be deduced 
from, the identity of the target genes which GAM 119 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[19692] 
[19693] 

[19694] Keratin associated protein 4-4 (KRTAP4-4, Accession 
NM_032524.1) is a GAM119 target gene, herein desig- 
nated TARGET GENE. KRTAP4-4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by KRTAP4-4, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of KRTAP4-4 BINDING SITE, 
designated SEQ ID:9962, to the nucleotide sequence of 
GAM119 RNA, herein designated GAM RNA, also desig- 
nated SEQID:391. 

[19695] a function of GAM 119 is therefore inhibition of Keratin 
associated protein 4-4 (KRTAP4-4, Accession 
NM_032524.1) . Accordingly, utilities of GAM119 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KRTAP4-4. 



[19696] LOC257444 (Accession XM_088028.2) is another GAM119 
target gene, herein designated TARGET GENE. LOC257444 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC257444, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257444 BINDING SITE, designated SEQ ID:6487, to 
the nucleotide sequence of GAM119 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:391. 

[19697] Another function of GAM119 is therefore inhibition of 

LOC257444 (Accession XM_088028.2) . Accordingly, utili- 
ties of GAM119 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC257444. 

[19698] 

[19699] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 120 
(GAM 120), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[19700] GAM120 is a novel bioinformatically detected regulatory, 



non protein coding, micro RNA (miRNA) gene. The method 
by which GAM120 was detected is described hereinabove 
with reference to Figs. 8-15. 

[WM] GAM120 gene, herein designated GAM GENE, and 

GAM120 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[19702] GAM120 gene encodes a GAM120 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM120 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM120 precursor RNA is designated SEQ ID:191, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 191 is located at 
position 130315489 relative to chromosome 3. 

[19703] GAM120 precursor RNA folds onto itself, forming GAM120 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 



sequence of the second half thereof. 

[19704] GAM120 precursor RN A folds onto itself, forming GAM120 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[19705] Nucleotide sequence of GAM120 precursor RNA, desig- 
nated SEQ-ID: 191, and a schematic representation of a 
predicted secondary folding of GAM 120 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[19706] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM120 folded precursor RNA into GAM120 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 



Group: C) nucleotide sequence of GAM120 RNA is desig- 
nated SEQ ID:285, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[19707] GAM 120 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM120 target 
RNA, herein designated GAM TARGET RNA. GAM 120 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[19708] GAM 120 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM120 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 120 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 



ing GAM120 RNA may have a different number of target 
binding sites in untranslated regions of a GAM120 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[19709] The complementary binding of GAM120 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 120 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM120 target RNA into GAM120 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[19710] it is appreciated that GAM120 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM120 target genes. The mRNA of each one of this plu- 
rality of GAM120 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 120 RNA, 
herein designated GAM RNA, and which when bound by 
GAM120 RNA causes inhibition of translation of respective 
one or more GAM 120 target proteins. 



t 19711 ] It is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM120 gene, herein designated GAM GENE, on one or 
more GAM 120 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

t 19712 ] It is appreciated that specific functions and accordingly 
utilities of GAM120 correlate with, and may be deduced 
from, the identity of the target genes which GAM120 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[19713] 
[19714] 



[19715] FLJ10521 (Accession NM_018125.1) is a GAM120 target 
gene, herein designated TARGET GENE. FLJ10521 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ10521, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ 10521 
BINDING SITE, designated SEQ ID:4274, to the nucleotide 
sequence of GAM 120 RNA, herein designated GAM RNA, 
also designated SEQ ID:285. 

[19716] a function of GAM120 is therefore inhibition of FLJ10521 
(Accession NM_018125.1) . Accordingly, utilities of 
GAM120 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ10521. 

[19717] Folylpolyglutamate synthase (FPGS, Accession 

NM_004957.2) is another GAM120 target gene, herein 
designated TARGET GENE. FPGS BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by FPGS, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig.8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FPGS BINDING SITE, designated 
SEQ ID:7363, to the nucleotide sequence of GAM120 RNA, 



herein designated GAM RNA, also designated SEQ ID:285. 

[19718] Another function of GAM120 is therefore inhibition of 
Folylpolyglutamate synthase (FPGS, Accession 
NM_004957.2), a gene which is involved in conversion of 
folates to polyglutamate derivatives. Accordingly, utilities 
of GAM120 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with FPGS. 

[19719] The function of FPGS has been established by previous 

studies. By functional complementation of an Escherichia 
coli folC mutant, Garrow et al. (1992) cloned a human 
cDNA for folylpoly(gamma- glutamate) synthetase (FPGS; 
tetrahydrofolate:L- glutamate gamma- ligase (ADP form- 
ing); EC 6.3.2.17). The cDNA encodes a 545- residue pro- 
tein of Mr 60,128. Expression of the cDNA in E. coli re- 
sulted in elevated expression of an enzyme with charac- 
teristics of mammalian FPGS. Furthermore, expression of 
the cDNA in AUXB1, a mammalian cell lacking FPGS activ- 
ity, overcame the cell's requirement for thymidine and 
purines but did not overcome the cell's glycine auxotro- 
phy, consistent with expression of the protein in the cy- 
tosol but not in the mitochondria. Freemantle et al. (1995) 
proposed that the mitochondrial and cytosolic forms of 
FPGS are, in fact, derived from the same gene, arising 



from the use of the 2 different translation initiation 
codons, and that the translation products differ by the 
presence of a 42- residue amino- terminal mitochondrial 
leader peptide. Taylor et al. (1995) likewise concluded 
that a single locus encodes FPGS- related sequences in 
the human genome. The complete 2256 nucleotides of 
cDNAforthe 5- prime untranslated region, mitochondrial 
leader sequence, coding region, and 3- prime untrans- 
lated region were found to be distributed on 15 exons 
stretching over 11.2 kb of genomic DNA. 

[19720] 

[19721] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19722] Freemantle, S. J.; Taylor, S. M.; Krystal, C; Moran, R. G. : 
Upstream organization of and multiple transcripts from 
the human folylpoly- gamma- glutamate synthetase gene. 
J. Biol. Chem. 270: 9579- 9584, 1995. ; and 

[19723] Garrow, T. A.; Admon, A.; Shane, B. : Expression cloning 
of a human cDNA encoding folylpoly(gamma- glutamate) 
synthetase and determination of its primary structure. 
Proc. Nat. Acad. Sci. 

[19724] Further studies establishing the function and utilities of 



FPGS are found in John Hopkins OMIM database record ID 
136510, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. HCC-4 (Accession 
NM_138611.1) is another GAM120 target gene, herein 
designated TARGET GENE. HCC-4 BINDING SITE is a target 
binding site found in the 5' untranslated region of mRNA 
encoded by HCC-4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HCC-4 BINDING SITE, designated 
SEQ ID:1747, to the nucleotide sequence of GAM120 RNA, 
herein designated GAM RNA, also designated SEQ ID:285. 

[19725] Another function of GAM120 is therefore inhibition of 

HCC-4 (Accession NM_138611.1) . Accordingly, utilities of 
GAM120 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HCC-4. 

[19726] LOC253070 (Accession ) is another GAM120 target gene, 
herein designated TARGET GENE. LOC253070 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC253070, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC253070 BINDING SITE, designated SEQ ID:19769, to 
the nucleotide sequence of GAM120 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:285. 
[19727] Another function of GAM120 is therefore inhibition of 
LOC253070 (Accession ) . Accordingly, utilities of 
GAM120 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC253070. 

[19728] Neurotrophic tyrosine kinase, receptor, type 2 (NTRK2, 

Accession NM.006180.2) is another GAM120 target gene, 
herein designated TARGET GENE. NTRK2 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by NTRK2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NTRK2 BINDING 
SITE, designated SEQ ID:17811, to the nucleotide se- 
quence of GAM 120 RNA, herein designated GAM RNA, 
also designated SEQ ID:285. 

[19729] Another function of GAM120 is therefore inhibition of 
Neurotrophic tyrosine kinase, receptor, type 2 (NTRK2, 
Accession NM_006180.2), a gene which is involved in the 
development and/or maintenance of the nervous system. 



Accordingly, utilities of GAM120 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NTRK2. 
[19730] The function of NTRK2 has been established by previous 
studies. Nakagawara et al. (1995) isolated cDNAs span- 
ning the entire coding region of both human full- length 
and truncated forms of TRKB from human brain cDNA li- 
braries. The full- length TRKB coded for a protein of 822 
amino acid residues. The putative mature peptide se- 
quence was 49% and 55% homologous to human NTRK1 
and NTRK3, respectively. Nine of 13 cysteine residues, 4 
of 12 N- glycosylation sites in the extracellular domain, 
and 10 of 13 tyrosine residues in the intracellular domain 
are conserved among NTRK1, NTRK2, and NTRK3. Two 
major sizes of NTRK2 transcripts were expressed in hu- 
man brain. 

[19731] Animal model experiments lend further support to the 
function of NTRK2. To study the function of TRKB in the 
cerebellum, Rico et al. (2002) deleted the Trkb gene in 
mouse cerebellar precursors by Wntl- driven Cre- medi- 
ated recombination. Despite the absence of Trkb, the ma- 
ture cerebellum of mutant mice appeared similar to that 
of wildtype, with all types of cells present in normal num- 



bers and positions. Granule and Purkinje cell dendrites 
appeared normal, and the former had typical numbers of 
excitatory synapses. By contrast, inhibitory interneurons 
were strongly affected. Although present in normal num- 
ber, inhibitory interneurons exhibited reduced amounts of 
GABAergic markers and developed reduced numbers of 
GABAergic boutons and synaptic specializations. Thus, 
Rico et al. (2002) concluded that TRKB is essential to the 
development of GABAergic neurons and regulates synapse 
formation in addition to its role in the development of 
axon terminals. 

[19732] it i S appreciated that the abovementioned animal model 
for NTRK2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[19733] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19734] Nakagawara, A.; Liu, X.- G.; Ikegaki, N.; White, P. S.; Ya- 
mashiro, D. J.; Nycum, L. M.; Biegel, J. A.; Brodeur, G. M. : 
Cloning and chromosomal localization of the human TRK- 
B tyrosine kinase receptor gene (NTRK2). Genomics 25: 
538- 546, 1995. ; and 



[19735] Rj COj b.; Xu, B.; Reichardt, L F. : TrkB receptor signaling is 
required for establishment of GABAergic synapses in the 
cerebellum. Nature Neurosci. 5: 225- 233, 2002. 

[19736] Further studies establishing the function and utilities of 
NTRK2 are found in John Hopkins OMIM database record 
ID 600456, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. 

[19737] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 121 
(GAM 121), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[19738] GAM121 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM 121 was detected is described hereinabove 
with reference to Figs. 8-15. 

[19739] GAM121 gene, herein designated GAM GENE, and 

GAM121 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[19740] GAM121 gene encodes aGAM121 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM121 precur- 



sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM121 precursor RNA is designated SEQ ID:69, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[19741] GAM121 precursor RNA folds onto itself, forming GAM121 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[19742] GAM121 precursor RNA folds onto itself, forming GAM121 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 



[19743] Nucleotide sequence of GAM121 precursor RNA, desig- 
nated SEQ-ID: 69, and a schematic representation of a 
predicted secondary folding of GAM 121 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[19744] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 121 folded precursor RNA into GAM 121 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM121 RNA is desig- 
nated SEQ ID:309, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[19745] GAM 121 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM121 target 
RNA, herein designated GAM TARGET RNA. GAM 121 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 



5^UTR, PROTEIN CODING and 3^UTR respectively. 

[19746] GAM 121 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM121 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 121 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 121 RNA may have a different number of target 
binding sites in untranslated regions of aGAM121 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^ UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[19747] The complementary binding of GAM121 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 121 tar- 
get RNA, herein designated GAM TARGET RNA, such as 



BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 121 target RNA into GAM 121 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[19748] | t j S appreciated that GAM121 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM121 target genes. The mRNA of each one of this plu- 
rality of GAM 121 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 121 RNA, 
herein designated GAM RNA, and which when bound by 
GAM121 RNA causes inhibition of translation of respective 
one or more GAM 121 target proteins. 

[19749] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM121 gene, herein designated GAM GENE, on one or 
more GAM 121 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 



recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[19750] it is appreciated that specific functions and accordingly 
utilities of GAM121 correlate with, and may be deduced 
from, the identity of the target genes which GAM121 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[19751] 
[19752] 

[19753] Adisintegrin and metalloproteinase domain 11 (ADAM11, 
Accession NM_002390.2) is a GAM121 target gene, herein 
designated TARGET GENE. ADAM 11 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by ADAM 11, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ADAM 1 1 BINDING SITE, designated SEQ ID:8088, to the 



nucleotide sequence of GAM121 RNA, herein designated 
GAM RNA, also designated SEQ ID:309. 

[19754] a function of GAM121 is therefore inhibition of Adisinte- 
grin and metalloproteinase domain 11 (ADAM 11, Acces- 
sion NM_002390.2), a gene which Member of the ADAM 
family of zinc metalloproteases. and therefore may be as- 
sociated with Breast and ovarian cancers. Accordingly, 
utilities of GAM121 include diagnosis, prevention and 
treatment of Breast and ovarian cancers, and of other dis- 
eases and clinical conditions associated with ADAM 11. 

[19755] The function of ADAM 11 has been established by previous 
studies. From chromosomal region 17q21.3, where a tu- 
mor suppressor gene for breast and ovarian cancers is 
thought to reside, Emi et al. (1993) isolated a novel gene 
from a cosmid clone that showed somatic rearrangements 
in 2 breast cancers. The gene encoded a 524- amino acid 
metalloproteinase- like, disintegrin- like, and cysteine- 
rich (MDC) protein with sequence similarity to members of 
the snake- venom metalloprotease/disintegrin family and 
guinea- pig sperm- surface protein PH- 30 (OMIM Ref. 
No. 601533). These proteins have been implicated in cell- 
cell or cell- extracellular matrix interactions. Rearrange- 
ments in both tumors involved multiple exons and dis- 



rupted the coding region of the gene. Sagane et al. (1998) 
noted that MDC is a member of the cellular disintegrin, or 
ADAM (a disintegrin and metalloproteinase), family. See 
ADAM 20 (OMIM Ref. No. 603712). They isolated cDNAs 
encoding 2 related human proteins, MDC2 (OMIM Ref. No. 
603709) and MDC3 (OMIM Ref. No. 603710). Northern 
blot analysis revealed that, like the MDC2 and MDC3 mR- 
NAs, the 5- kb MDC transcript was expressed predomi- 
nantly in brain. 

[19756] 

[19757] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19758] Emi, M.; Katagiri, T.; Harada, Y.; Saito, H.; Inazawa, J.; Ito, 

I.; Kasumi, F.; Nakamura, Y. : A novel metalloprotease/disinte- 
grin- like gene at 17q21.3 is somatically rearranged in 
two primary breast cancers. Nature Genet. 5: 151- 157, 
1993. ; and 

[19759] sagane, K.; Ohya, Y.; Hasegawa, Y.; Tanaka, I. : Metallo- 
proteinase- like, disintegrin- like, cysteine- rich proteins 
MDC2 and MDC3: novel human cellular disintegrins highly 
expressed in the. 

[19760] Further studies establishing the function and utilities of 



ADAM 11 are found in John Hopkins OMIM database record 
ID 155120, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Annexin a6 
(ANXA6, Accession NM_004033.1) is another GAM 121 tar- 
get gene, herein designated TARGET GENE. ANXA6 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
ANXA6, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ANXA6 BINDING SITE, designated 
SEQ ID:12042, to the nucleotide sequence of GAM121 
RNA, herein designated GAM RNA, also designated SEQ 
ID:309. 

[19761] Another function of GAM121 is therefore inhibition of An- 
nexin a6 (ANXA6, Accession NM_004033.1), a gene which 
may associate with cd21, and may regulate the release of 
ca(2+) from intracellular stores. Accordingly, utilities of 
GAM121 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ANXA6. 

[19762] The function of ANXA6 has been established by previous 
studies. The protein p68 is a member of a family of pro- 
teins that bind membrane or cytoskeleton in a Ca(2+)- 



dependent manner. They are characterized by homolo- 
gous amino acid sequences that are present in multiple 
copies in each protein. The family is variously known as 
calelectrins, annexins, calpactins, endonexins, and 
lipocortins. p68 is an intracellular monomeric protein of 
approximately 68,000 MW. Davies et al. (1989) assigned 
the ANXA6 gene to 5q32- q34 by use of a cDNA clone to 
probe genomic DNA from rodent- human somatic cell hy- 
brids and for in situ hybridization. The corresponding 
gene in the mouse was assigned to chromosome 11 by 
probing DNA from rodent- rodent somatic cell hybrids. 
Warrington and Bengtsson (1994) used 3 physical map- 
ping methods (radiation hybrid mapping, pulsed field gel 
electrophoresis, and fluorescence in situ hybridization of 
interphase nuclei) to determine the order and relative dis- 
tances between 12 loci in the 5q31- q33 region. ANXA6 
was one of those loci. Smith et al. (1994) demonstrated 
that the ANX6 gene is approximately 60 kb long and con- 
tains 26 exons. The genomic sequence at the 3- prime 
end does not contain a canonical polyadenylylation signal. 
The genomic sequence upstream of the transcription start 
site contains TATAA and CAAT motifs. The spatial organi- 
zation of the exons revealed no obvious similarities be- 



tween the 2 halves of the ANX6 gene. Comparison of the 
intron/exon boundary positions of ANX6 with those of 
ANX1 (OMIM Ref. No. 151690) and ANX2 (OMIM Ref. No. 
151740) revealed that within the repeated domains the 
breakpoints are perfectly conserved except for exon 8, 
which is 1 codon smaller in ANX2. The corresponding 
point in the second half of ANX6 is represented by 2 ex- 
ons, exons 20 and 21. The latter exon is alternatively 
spliced, giving rise to annexin VI isoforms that differ with 
respect to a 6- amino acid insertion at the start of repeat 
7. 

[19763] 

[19764] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19765] Davies, A. A.; Moss, S. E.; Crompton, M. R.; Jones, T. A.; 
Spurr, N. K.; Sheer, D.; Kozak, C; Crumpton, M. J. : The 
gene coding for the p68 calcium- binding protein is local- 
ized to bands q32- q34 of human chromosome 5, and to 
mouse chromosome 11. Hum. Genet. 82: 234- 238, 1989. 
; and 

[19766] smith, P. D.; Davies, A.; Crumpton, M. J.; Moss, S. E. : 

Structure of the human annexin VI gene. Proc. Nat. Acad. 



Sci. 91: 2713- 2717, 1994. 

[19767] Further studies establishing the function and utilities of 
ANXA6 are found in John Hopkins OMIM database record 
ID 114070, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cystatin e/m 
(CST6, Accession NM.001323.2) is another GAM121 tar- 
get gene, herein designated TARGET GENE. CST6 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by CST6, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CST6 BINDING 
SITE, designated SEQ ID:10154, to the nucleotide se- 
quence of GAM 121 RNA, herein designated GAM RNA, 
also designated SEQ ID:309. 

[19768] Another function of GAM121 is therefore inhibition of 
Cystatin e/m (CST6, Accession NM.001323.2), a gene 
which is a cysteine (thiol) protease inhibitor that inhibits 
papain, and therefore may be associated with Metastatic 
tumors. Accordingly, utilities of GAM121 include diagno- 
sis, prevention and treatment of Metastatic tumors, and of 
other diseases and clinical conditions associated with 
CST6. 



[19769] The function of CST6 has been established by previous 
studies. Cystatins are endogenous inhibitors of mam- 
malian lysosomal cysteine proteinases, such as cathepsins 
B (OMIM Ref. No. 116810), L (OMIM Ref. No. 116880), H 
(OMIM Ref. No. 116820), and S (OMIM Ref. No. 116845), 
and the plant cysteine proteinases papain, acinidin, and 
ficin. They function both intracellular^ and extracellularly. 
All inhibitory cystatins display structural and functional 
similarities, and are members of a single protein super- 
family comprising 3 distinct families of closely related 
proteins: stefins (see OMIM Ref. No. 184600), cystatins 
(see OMIM Ref. No. 123855), and kininogens (OMIM Ref. 
No. 228960). Using differential display, Sotiropoulou et al. 
(1997) identified a novel human cystatin, cystatin M, as 
being downregulated in metastatic breast tumor cells as 
compared to primary tumor cells. Stenman et al. (1997) 
mapped the gene encoding cystatin M (CST6) to llql3 by 
fluorescence in situ hybridization. CST6 is a member of 
the type 2 cystatin gene family. All 7 previously cloned 
members of this family had been found to be clustered in 
a narrow region on 20pll.2. 

[19770] 

[19771] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19772] Sotiropoulou, C; Anisowicz, A.; Sager, R. : Identification, 
cloning, and characterization of cystatin M, a novel cys- 
teine proteinase inhibitor, down- regulated in breast can- 
cer. J. Biol. Chem. 272: 903- 910, 1997. ; and 

[19773] stenman, C; Astrom, A.- K.; Roijer, E.; Sotiropoulou, C; 
Zhang, M.; Sager, R. : Assignment of a novel cysteine pro- 
teinase inhibitor (CST6) to llql3 by fluorescence in situ 
hybridization. 

[19774] Further studies establishing the function and utilities of 
CST6 are found in John Hopkins OMIM database record ID 
601891, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. FLJ 13263 (Accession 
NM_025125.1) is another GAM121 target gene, herein 
designated TARGET GENE. FLJ13263 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by FLJ 13263, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FLJ13263 BIND- 
ING SITE, designated SEQ ID:18107, to the nucleotide se- 
quence of GAM 121 RNA, herein designated GAM RNA, 



also designated SEQ ID:309. 
[19775] Another function of GAM121 is therefore inhibition of 

FLJ13263 (Accession NM_025125.1) . Accordingly, utilities 
of GAM121 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ13263. 

[19776] Homeo box (h6 family) 1 (HMX1, Accession ) is another 
GAM121 target gene, herein designated TARGET GENE. 
HMX1 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by HMX1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HMX1 BINDING SITE, designated SEQ ID:18643, to the nu- 
cleotide sequence of GAM121 RNA, herein designated 
GAM RNA, also designated SEQ ID:309. 

[19777] Another function of GAM121 is therefore inhibition of 
Homeo box (h6 family) 1 (HMX1, Accession ), a gene 
which binds to the DNA. Accordingly, utilities of GAM121 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with HMX1. 

[19778] The function of HMX1 has been established by previous 
studies. Proteins encoded by homeo box genes function 



as transcription factors capable of binding DNA. Structural 
analysis of homeodomains indicate that these proteins 
form a helix- turn- helix motif, with the third helix serv- 
ing as a DNA binding recognition helix. The recognition 
helix has a highly conserved 8- amino acid region specific 
to many homeo box genes. This suggested that DNA 
probes based on the conserved region of the third helix 
would serve as powerful tools to screen for homeo box 
genes. Stadler et al. (1992) used this strategy to identify 
homeo box genes that are expressed in the developing 
human craniofacial region. Probing a cDNA library con- 
structed from human embryonic craniofacial tissue, they 
identified a homeo box gene that mapped to 4pl6.1. 
Designated H6, the 'new' gene shared only 57 to 65% 
amino acid identity to previously reported homeodomains. 
The mapping was performed by study of somatic cell hy- 
brids containing specific deletions of human chromosome 
4 using PCR methods, after initial assignment by hy- 
bridization of radiolabeled H6 DNA to Southern blots con- 
taining DNA derived from a mouse/human somatic cell 
hybrid containing only human chromosome 4. The initial 
assignment to 4pl6.1 was confirmed by studies of linkage 
between a collection of markers on chromosome 4 and a 



250- bp amplification product from H6 that demonstrated 
a single- strand conformation polymorphism (SSCP) when 
electrophoresed on a nondenaturing acrylamide gel. Al- 
though HOX7 (OMIM Ref. No. 142983) also maps to 
4pl6.1, it is unlikely that HOX7 and H6 are members of a 
homeo box cluster because the linkage data placed H6 
more than 10 cM proximal to HOX7 and there was no sig- 
nificant amino acid identity of H6 and HOX7 outside the 
homeodomain. Wang et al. (1997) mapped the murine 
Hmxl homeo box gene to the proximal region of mouse 
chromosome 5 by backcross matings. 

[19779] 

[19780] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[WM] Stadler, H. S.; Padanilam, B.J.; Buetow, K.; Murray, J. C; 
Solursh, M. : Identification and genetic mapping of a 
homeobox gene to the 4pl6.1 region of human chromo- 
some 4. Proc. Nat. Acad. Sci. 89: 11579- 11583, 1992. ; 
and 

[19782] Wang, W.; Yoshiura, K.; Murray, J.; Lufkin, T. : Assignment 
of the murine Hmxl homeobox gene to the proximal re- 
gion of mouse chromosome 5. Mammalian Genome 8: 



869- 876, 1997. 

[19783] Further studies establishing the function and utilities of 

HMX1 are found in John Hopkins OMIM database record ID 
142992, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. KIAAOO 14 
(Accession NM_014665.1) is another GAM121 target gene, 
herein designated TARGET GENE. KIAA0014 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0014, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0014 
BINDING SITE, designated SEQ ID:17252, to the nucleotide 
sequence of GAM 121 RNA, herein designated GAM RNA, 
also designated SEQ ID:309. 

[19784] Another function of GAM121 is therefore inhibition of 

KIAA0014 (Accession NM_014665.1) . Accordingly, utili- 
ties of GAM121 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0014. 

[19785] KIAA0140 (Accession NM.014661.1) is another GAM121 
target gene, herein designated TARGET GENE. KIAA0140 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA0140, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0140 BINDING SITE, designated SEQ ID:3528, to the 
nucleotide sequence of GAM121 RNA, herein designated 
GAM RNA, also designated SEQ ID:309. 
[19786] Another function of GAM121 is therefore inhibition of 

KIAA0140 (Accession NM.014661.1) . Accordingly, utili- 
ties of GAM121 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0140. 

[19787] LOC221424 (Accession XM_168060.2) is another GAM121 
target gene, herein designated TARGET GENE. LOC221424 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221424, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221424 BINDING SITE, designated SEQ ID:7844, to 
the nucleotide sequence of GAM121 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:309. 

[19788] Another function of GAM121 is therefore inhibition of 



LOC221424 (Accession XM.168060.2) . Accordingly, utili- 
ties of GAM121 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221424. 

[19789] LOC256158 (Accession ) is another GAM121 target gene, 
herein designated TARGET GENE. LOC256158 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC256158, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC256158 BINDING SITE, designated SEQ ID:3086, to the 
nucleotide sequence of GAM121 RNA, herein designated 
GAM RNA, also designated SEQ ID:309. 

[19790] Another function of GAM121 is therefore inhibition of 
LOC256158 (Accession ) . Accordingly, utilities of 
GAM121 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC256158. 

[19791] LOC90120 (Accession XM.291299.1) is another GAM121 
target gene, herein designated TARGET GENE. LOC90120 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC90120, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90120 BINDING SITE, designated SEQ ID:7775, to the 
nucleotide sequence of GAM121 RNA, herein designated 
GAM RNA, also designated SEQ ID:309. 
[19792] Another function of GAM121 is therefore inhibition of 

LOC90120 (Accession XM.291299.1) . Accordingly, utili- 
ties of GAM121 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90120. 

[19793] NKX2C (Accession ) is another GAM 121 target gene, 

herein designated TARGET GENE. NKX2C BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by NKX2C, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NKX2C BINDING 
SITE, designated SEQ ID:6138, to the nucleotide sequence 
of GAM 121 RNA, herein designated GAM RNA, also desig- 
nated SEQID:309. 

[19794] Another function of GAM121 is therefore inhibition of 

NKX2C (Accession ) . Accordingly, utilities of GAM121 in- 



elude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with NKX2C. 

[19795] Syndecan 3 (n-syndecan) (SDC3, Accession NM_014654.1) 
is another GAM 121 target gene, herein designated TAR- 
GET GENE. SDC3 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
SDC3, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SDC3 BINDING SITE, designated SEQ 
ID:12205, to the nucleotide sequence of GAM121 RNA, 
herein designated GAM RNA, also designated SEQ ID:309. 

[19796] Another function of GAM121 is therefore inhibition of 

Syndecan 3 (n-syndecan) (SDC3, Accession NM_014654.1) 
. Accordingly, utilities of GAM121 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SDC3. 

[19797] SDR1 (Accession NM_004753.1) is another GAM121 target 
gene, herein designated TARGET GENE. SDR1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SDR1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of SDR1 BIND- 
ING SITE, designated SEQ ID:11207, to the nucleotide se- 
quence of GAM 121 RNA, herein designated GAM RNA, 
also designated SEQ ID:309. 

[19798] Another function of GAM121 is therefore inhibition of 

SDR1 (Accession NM_004753.1) . Accordingly, utilities of 
GAM121 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SDR1. 

[19799] Serine/threonine kinase 22d (spermiogenesis associated) 
(STK22D, Accession NM_032028.2) is another GAM121 
target gene, herein designated TARGET GENE. STK22D 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by STK22D, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
STK22D BINDING SITE, designated SEQ ID:2793, to the 
nucleotide sequence of GAM121 RNA, herein designated 
GAM RNA, also designated SEQ ID:309. 

[19800] Another function of GAM121 is therefore inhibition of 

Serine/threonine kinase 22d (spermiogenesis associated) 
(STK22D, Accession NM_032028.2) . Accordingly, utilities 
of GAM 121 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
STK22D. 

[19801] 

[19802] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 122 
(GAM 122), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[19803] GAM122 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM122 was detected is described hereinabove 
with reference to Figs. 8-15. 

[19804] GAM122 gene, herein designated GAM GENE, and 

GAM122 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[19805] GAM122 gene encodes aGAM122 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM122 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM122 precursor RNA is designated SEQ ID:34, and is 
provided hereinbelow with reference to the sequence list- 



ing part. Nucleotide sequence SEQ ID:34 is located at po- 
sition 242201799 relative to chromosome 2. 

[19806] GAM122 precursor RNA folds onto itself, forming GAM122 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[19807] CAM122 precursor RNA folds onto itself, forming GAM122 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[19808] Nucleotide sequence of GAM122 precursor RNA, desig- 
nated SEQ-ID: 34, and a schematic representation of a 
predicted secondary folding of GAM 122 folded precursor 



RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[19809] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 122 folded precursor RNA into GAM 122 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM122 RNA is desig- 
nated SEQ ID:337, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[19810] GAM122 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM122 target 
RNA, herein designated GAM TARGET RNA. GAM 122 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5^ untranslated region, a protein 
coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[ 1 9811] GAM122 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 



untranslated regions of GAM122 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 122 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM122 RNA may have a different number of target 
binding sites in untranslated regions of aGAM122 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[19812] The complementary binding of GAM122 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 122 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM122 target RNA into GAM122 tar- 
get protein, herein designated GAM TARGET PROTEIN. 



GAM target protein is therefore outlined by a broken line. 

[19813] it is appreciated that GAM122 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM122 target genes. The mRNA of each one of this plu- 
rality of GAM122 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 122 RNA, 
herein designated GAM RNA, and which when bound by 
GAM122 RNA causes inhibition of translation of respective 
one or more GAM 122 target proteins. 

[19814] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM122 gene, herein designated GAM GENE, on one or 
more GAM 122 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 



plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[19815] it is appreciated that specific functions and accordingly 
utilities of GAM122 correlate with, and may be deduced 
from, the identity of the target genes which GAM122 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[19816] 
[19817] 

[19818] LOC254936 (Accession ) is a GAM122 target gene, herein 
designated TARGET GENE. LOC254936 BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by LOC254936, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC254936 
BINDING SITE, designated SEQ ID:4945, to the nucleotide 
sequence of GAM 122 RNA, herein designated GAM RNA, 
also designated SEQ ID:337. 

[19819] a function of GAM122 is therefore inhibition of 

LOC254936 (Accession ) . Accordingly, utilities of 



GAM122 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC254936. 

[19820] 

[19821] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 123 
(GAM 123), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[19822] GAM123 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM123 was detected is described hereinabove 
with reference to Figs. 8-15. 

[19823] GAM123 gene, herein designated GAM GENE, and 

GAM123 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[19824] GAM123 gene encodes a GAM123 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM123 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM123 precursor RNA is designated SEQ ID:166, and is 



provided hereinbelow with reference to the sequence list- 
ing part. 

[19825] GAM123 precursor RNA folds onto itself, forming GAM123 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[19826] GAM123 precursor RNA folds onto itself, forming GAM123 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[19827] Nucleotide sequence of GAM123 precursor RNA, desig- 
nated SEQ-ID: 166, and a schematic representation of a 
predicted secondary folding of GAM123 folded precursor 



RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[19828] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM123 folded precursor RNA into GAM123 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, ^dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM123 RNA is desig- 
nated SEQ ID:2 12, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[19829] GAM123 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM123 target 
RNA, herein designated GAM TARGET RNA. GAM123 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5^ untranslated region, a protein 
coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[19830] GAM123 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 



untranslated regions of GAM123 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 123 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM123 RNA may have a different number of target 
binding sites in untranslated regions of aGAM123 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 
[19831] The complementary binding of GAM123 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 123 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM123 target RNA into GAM123 tar- 
get protein, herein designated GAM TARGET PROTEIN. 



GAM target protein is therefore outlined by a broken line. 

[19832] it j S appreciated that GAM123 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM123 target genes. The mRNA of each one of this plu- 
rality of GAM123 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 123 RNA, 
herein designated GAM RNA, and which when bound by 
GAM123 RNA causes inhibition of translation of respective 
one or more GAM 123 target proteins. 

[19833] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM123 gene, herein designated GAM GENE, on one or 
more GAM 123 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 



plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[19834] | t j S appreciated that specific functions and accordingly 
utilities of GAM123 correlate with, and may be deduced 
from, the identity of the target genes which GAM123 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[19835] 
[19836] 

[19837] Glycine cleavage system protein h (aminomethyl carrier) 
(GCSH, Accession NM.004483.1) is a GAM123 target 
gene, herein designated TARGET GENE. GCSH BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by GCSH, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of GCSH BIND- 
ING SITE, designated SEQ ID:9934, to the nucleotide se- 
quence of GAM123 RNA, herein designated GAM RNA, 
also designated SEQ ID:212. 

[19838] A function of GAM123 is therefore inhibition of Glycine 



cleavage system protein h (aminomethyl carrier) (GCSH, 
Accession NM_004483.1) . Accordingly, utilities of 
GAM123 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GCSH. 

[19839] 

[19840] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 124 
(GAM 124), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[19841] GAM124 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM124 was detected is described hereinabove 
with reference to Figs. 8-15. 

[19842] GAM124 gene, herein designated GAM GENE, and 

GAM124 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[19843] GAM124 gene encodes aGAM124 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM124 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 



GAM124 precursor RNA is designated SEQ ID:108, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[19844] GAM124 precursor RNA folds onto itself, forming GAM124 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[19845] GAM124 precursor RNA folds onto itself, forming GAM124 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[19846] Nucleotide sequence of GAM124 precursor RNA, desig- 
nated SEQ-ID: 108, and a schematic representation of a 



predicted secondary folding of GAM 124 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[19847] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 124 folded precursor RNA into GAM 124 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM124 RNA is desig- 
nated SEQ ID:323, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[19848] GAM 124 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM124 target 
RNA, herein designated GAM TARGET RNA. GAM 124 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[19849] GAM 124 RNA, herein designated GAM RNA, binds com- 



plementarily to one or more target binding sites located in 
untranslated regions of GAM124 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 124 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM124 RNA may have a different number of target 
binding sites in untranslated regions of a GAM124 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5'UTR region, or in both 3'UTR 
and 5 X UTR regions. 
[19850] The complementary binding of GAM124 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 124 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM124 target RNA into GAM124 tar- 



get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[19851] it is appreciated that GAM124 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM124 target genes. The mRNA of each one of this plu- 
rality of GAM 124 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 124 RNA, 
herein designated GAM RNA, and which when bound by 
GAM124 RNA causes inhibition of translation of respective 
one or more GAM 124 target proteins. 

[19852] it i S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM124 gene, herein designated GAM GENE, on one or 
more GAM 124 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 



genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[19853] it is appreciated that specific functions and accordingly 
utilities of GAM124 correlate with, and may be deduced 
from, the identity of the target genes which GAM124 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[19854] 
[19855] 

[19856] Deltex homolog 1 (drosophila) (DTX1, Accession 

NM_004416.1) is a GAM124 target gene, herein desig- 
nated TARGET GENE. DTX1 BINDING SITE is a target bind- 
ing site found in the 5 x untranslated region of mRNA en- 
coded by DTX1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DTX1 BINDING SITE, designated 
SEQ ID: 13928, to the nucleotide sequence of GAM124 
RNA, herein designated GAM RNA, also designated SEQ 
ID:323. 



[19857] a function of GAM 124 is therefore inhibition of Deltex 

homolog 1 (drosophila) (DTX1, Accession NM.004416.1), 
a gene which modulates Notch signalling and bHLH tran- 
scription factor activity. Accordingly, utilities of GAM124 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DTX1. 

[19858] The function of DTX1 has been established by previous 
studies. Using the yeast interaction trap system, Matsuno 
et al. (1998) found that Drosophila and human deltex bind 
to the human SH3- domain containing protein GRB2 
(OMIM Ref. No. 108355). Results from 2 different reporter 
assays allowed them for the first time to associate deltex 
with Notch- dependent transcriptional events. They pre- 
sented evidence linking deltex to the modulation of basic 
helix- loop- helix (bHLH) transcription factor activity. Af- 
ter confirming that DTX1 is expressed in T lymphocytes at 
all stages of development, Izon et al. (2002) showed by 
RT- PCR analysis that murine Dtxl is also expressed in 
hemopoietic stem cells and in B lymphocytes in all stages 
of development, whereas Notch 1 expression is low in 
these cells. The authors transduced hemopoietic progeni- 
tor cells with Dtxl expressing green fluorescent protein 
and found that mice with these cells had a marked de- 



crease in T cells in the thymus, peripheral blood, and 
spleen. Instead, the thymus in these mice and in organ 
culture displayed B- cell development resembling the 
phenotype of mice deficient in Notch 1. Expression of 
DTX1 partially inhibited transactivation of a CSL (RBPSUH; 
147183)- dependent luciferase reporter by activated in- 
tracellular NOTCH1 (ICN1) in human and mouse cells. The 
N terminus of DTX1, which directly interacts with the 
NOTCH 1 ankyrin repeats, inhibited transactivation by 
ICN1 possessing the ankyrin repeats, probably by inhibit- 
ing recruitment of coactivators to the C- terminal transac- 
tivation domain of NOTCH1. Izon et al. (2002) concluded 
that DTX1 is an inhibitor of NOTCH 1 activity, a conclusion 
earlier suggested by the studies of Sestan et al. (1999) on 
dendritic outgrowth from human neurons. 

[19859] 

[19860] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19861] | Z0n , D. J.; Aster, J. C; He, Y.; Weng, A.; Karnell, F. C; Pa- 
triub, V.; Xu, L; Bakkour, S.; Rodriguez, C; Allman, D.; 
Pear, W. S. : Deltexl redirects lymphoid progenitors to the 
B cell lineage by antagonizing Notchl. Immunity 16: 231- 



243, 2002. ; and 

[19862] Matsuno, K.; Eastman, D.; Mitsiades, T.; Quinn, A. M.; Car- 
canciu, M. L.; Ordentlich, P.; Kadesch, T.; Artavanis- 
Tsakonas, S. : Human deltex is a conserved regulator of 
Notch signalling. 

[19863] Further studies establishing the function and utilities of 
DTX1 are found in John Hopkins OMIM database record ID 
602582, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. FLJ20695 (Accession 
) is another GAM124 target gene, herein designated TAR- 
GET GENE. FLJ20695 BINDING SITE is a target binding site 
found in the 5 N untranslated region of mRNA encoded by 
FLJ20695, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ20695 BINDING SITE, designated 
SEQ ID: 10484, to the nucleotide sequence of GAM124 
RNA, herein designated GAM RNA, also designated SEQ 
ID:323. 

[19864] Another function of GAM124 is therefore inhibition of 
FLJ20695 (Accession ) . Accordingly, utilities of GAM124 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FLJ20695. 



[19865] ciia maturation factor, beta (GMFB, Accession 

NM_004124.1) is another GAM124 target gene, herein 
designated TARGET GENE. GMFB BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by GMFB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GMFB BINDING SITE, designated 
SEQ ID: 18850, to the nucleotide sequence of GAM124 
RNA, herein designated GAM RNA, also designated SEQ 
ID:323. 

[19866] Another function of GAM124 is therefore inhibition of Glia 
maturation factor, beta (GMFB, Accession NM_004124.1) . 
Accordingly, utilities of GAM124 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with GMFB. 

[19867] LOC163132 (Accession ) is another GAM124 target gene, 
herein designated TARGET GENE. LOC163132 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC163132, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC163132 BINDING SITE, designated SEQ ID:20129, to 
the nucleotide sequence of GAM124 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:323. 
[19868] Another function of GAM124 is therefore inhibition of 
LOC163132 (Accession ) . Accordingly, utilities of 
GAM124 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC163132. 

[19869] sterol regulatory element binding transcription factor 1 
(SREBF1, Accession NM.004176.2) is another GAM124 
target gene, herein designated TARGET GENE. SREBF1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SREBF1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SREBF1 BINDING SITE, designated SEQ ID: 16586, to the 
nucleotide sequence of GAM124 RNA, herein designated 
GAM RNA, also designated SEQ ID:323. 

[19870] Another function of GAM124 is therefore inhibition of 
Sterol regulatory element binding transcription factor 1 
(SREBF1, Accession NM_004176.2), a gene which is a tran- 
scriptional activator that binds to the sterol regulatory el- 



ement 1. Accordingly, utilities of GAM124 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with SREBF1. 
[19871] The function of SREBF1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM67.1. 

[19872] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 125 
(GAM125), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[19873] GAM125 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM125 was detected is described hereinabove 
with reference to Figs. 8-15. 

[19874] GAM125 gene, herein designated GAM GENE, and 

GAM125 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[19875] GAM125 gene encodes aGAM125 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM125 precur- 



sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM125 precursor RNA is designated SEQ ID:44, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID:44 is located at po- 
sition 6134811 relative to chromosome 6. 

[19876] GAM125 precursor RNA folds onto itself, forming GAM125 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[19877] GAM125 precursor RNA folds onto itself, forming GAM125 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 



cleotide sequence of the second half thereof. 

[19878] Nucleotide sequence of GAM125 precursor RNA, desig- 
nated SEQ-ID: 44, and a schematic representation of a 
predicted secondary folding of GAM125 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[19879] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM125 folded precursor RNA into GAM125 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM125 RNA is desig- 
nated SEQ ID:330, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[19880] GAM 12 5 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM125 target 
RNA, herein designated GAM TARGET RNA. GAM 12 5 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 



coding region and a 3^ untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[19881] GAM125 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM125 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM125 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 12 5 RNA may have a different number of target 
binding sites in untranslated regions of aGAM125 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the S^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[19882] The complementary binding of GAM125 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 12 5 tar- 



get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM125 target RNA into GAM125 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[19883] it is appreciated that GAM125 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM125 target genes. The mRNA of each one of this plu- 
rality of GAM 12 5 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 12 5 RNA, 
herein designated GAM RNA, and which when bound by 
GAM125 RNA causes inhibition of translation of respective 
one or more GAM125 target proteins. 

[19884] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM125 gene, herein designated GAM GENE, on one or 
more GAM125 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 



known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[19885] it is appreciated that specific functions and accordingly 
utilities of GAM125 correlate with, and may be deduced 
from, the identity of the target genes which GAM125 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[19886] 
[19887] 

[19888] Coagulation factor xiii, al polypeptide (F13A1, Accession 
NM.000129.2) is a GAM125 target gene, herein desig- 
nated TARGET GENE. F13A1 BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by F13A1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of F13A1 BINDING SITE, designated 



SEQ ID:9703, to the nucleotide sequence of GAM125 RNA, 
herein designated GAM RNA, also designated SEQ ID:330. 

[19889] a function of GAM125 is therefore inhibition of Coagula- 
tion factor xiii, al polypeptide (F13A1, Accession 
NM_000129.2) . Accordingly, utilities of GAM125 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with F13A1. 

[19890] MEGF10 (Accession NM.032446.1) is another GAM125 
target gene, herein designated TARGET GENE. MEGF10 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MEGF10, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MEGF10 BINDING SITE, designated SEQ ID:7443, to the 
nucleotide sequence of GAM125 RNA, herein designated 
GAM RNA, also designated SEQ ID:330. 

[19891] Another function of GAM125 is therefore inhibition of 

MEGF10 (Accession NM_032446.1) . Accordingly, utilities 
of GAM125 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MEGF10. 

[19892] 



[19893] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 126 
(GAM 126), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[19894] GAM126 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM126 was detected is described hereinabove 
with reference to Figs. 8-15. 

[19895] GAM126 gene, herein designated GAM GENE, and 

GAM126 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[19896] GAM126 gene encodes a GAM126 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM126 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM126 precursor RNA is designated SEQ ID:148, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[19897] GAM126 precursor RNA folds onto itself, forming GAM126 
folded precursor RNA, herein designated GAM FOLDED 



PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[19898] GAM126 precursor RNA folds onto itself, forming GAM126 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[19899] Nucleotide sequence of GAM126 precursor RNA, desig- 
nated SEQ-ID: 148, and a schematic representation of a 
predicted secondary folding of CAM 126 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[19900] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM126 folded precursor RNA into GAM126 RNA, 



herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM126 RNA is desig- 
nated SEQ ID:3 12, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[19901] GAM126 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM126 target 
RNA, herein designated GAM TARGET RNA. GAM 126 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[19902] GAM 126 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM126 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 126 
RNA is an accurate or a partial inversed-reversed se- 



quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM126 RNA may have a different number of target 
binding sites in untranslated regions of a GAM126 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[19903] The complementary binding of GAM126 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 126 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM126 target RNA into GAM126 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[19904] it is appreciated that GAM126 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM126 target genes. The mRNA of each one of this plu- 



rality of GAM126 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 126 RNA, 
herein designated GAM RNA, and which when bound by 
GAM126 RNA causes inhibition of translation of respective 
one or more GAM 126 target proteins. 

[19905] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM126 gene, herein designated GAM GENE, on one or 
more GAM 126 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[19906] ^ is appreciated that specific functions and accordingly 



utilities of GAM126 correlate with, and may be deduced 
from, the identity of the target genes which GAM126 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[19907] 
[19908] 

[19909] P21(cdknla)-activated kinase 6 (PAK6, Accession 

NM_020168.3) is a GAM126 target gene, herein desig- 
nated TARGET GENE. PAK6 BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by PAK6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PAK6 BINDING SITE, designated 
SEQ ID:7423, to the nucleotide sequence of GAM126 RNA, 
herein designated GAM RNA, also designated SEQ ID:312. 

[19910] a function of GAM126 is therefore inhibition of 
P21(cdknla)-activated kinase 6 (PAK6, Accession 
NM_020168.3) . Accordingly, utilities of GAM126 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PAK6. 



[19911] 



[19912] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 127 
(GAM 127), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[19913] GAM127 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM127 was detected is described hereinabove 
with reference to Figs. 8-15. 

HQS 14 ] GAM127 gene, herein designated GAM GENE, and 

GAM127 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[19915] GAM127 gene encodes a GAM127 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM127 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM127 precursor RNA is designated SEQ ID:53, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[19916] GAM127 precursor RNA folds onto itself, forming GAM127 
folded precursor RNA, herein designated GAM FOLDED 



PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[19917] GAM127 precursor RNA folds onto itself, forming GAM127 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[19918] Nucleotide sequence of GAM127 precursor RNA, desig- 
nated SEQ-ID: 53, and a schematic representation of a 
predicted secondary folding of CAM 127 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[19919] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM127 folded precursor RNA into GAM127 RNA, 



herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM127 RNA is desig- 
nated SEQ ID:321, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[19920] CAM127 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM127 target 
RNA, herein designated GAM TARGET RNA. GAM127 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

H99 21 ] GAM127 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM127 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 127 
RNA is an accurate or a partial inversed-reversed se- 



quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 12 7 RNA may have a different number of target 
binding sites in untranslated regions of a GAM127 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[19922] jhe complementary binding of GAM127 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 127 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM127 target RNA into GAM127 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[19923] it is appreciated that GAM127 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM127 target genes. The mRNA of each one of this plu- 



rality of GAM127 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM127 RNA, 
herein designated GAM RNA, and which when bound by 
GAM127 RNA causes inhibition of translation of respective 
one or more GAM 127 target proteins. 

[19924] | t j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM127 gene, herein designated GAM GENE, on one or 
more GAM 127 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[19925] ^ is appreciated that specific functions and accordingly 



utilities of GAM127 correlate with, and may be deduced 
from, the identity of the target genes which GAM127 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[19926] 
[19927] 

[19928] spk (Accession NM_004819.1) is a GAM127 target gene, 
herein designated TARGET GENE. SPK BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by SPK, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SPK BINDING SITE, designated 
SEQ ID: 12856, to the nucleotide sequence of GAM127 
RNA, herein designated GAM RNA, also designated SEQ 
ID:321. 

[19929] A function of GAM127 is therefore inhibition of SPK 
(Accession NM_004819.1) . Accordingly, utilities of 
GAM127 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SPK. 

[19930] vamp (vesicle-associated membrane protein)-associated 
protein a, 33kda (VAPA, Accession NM_003574.2) is an- 



other GAM 127 target gene, herein designated TARGET 
GENE. VAPA BINDING SITE1 and VAPA BINDING SITE2 are 
target binding sites found in untranslated regions of 
mRNA encoded by VAPA, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of VAPA BINDING SITE1 and 
VAPA BINDING SITE2, designated SEQ ID: 11936 and SEQ 
ID:2734 respectively, to the nucleotide sequence of 
GAM127 RNA, herein designated GAM RNA, also desig- 
nated SEQID:321. 
[19931] Another function of GAM127 is therefore inhibition of 
Vamp (vesicle-associated membrane protein)-associated 
protein a, 33kda (VAPA, Accession NM_003574.2), a gene 
which may have a role in vesicle trafficking. Accordingly, 
utilities of GAM127 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with VAPA. 

[19932] The function of VAPA has been established by previous 
studies. By searching an EST database for human ho- 
mologs of the Aplysia 33- kD VAMP- associated protein 
(Vap33), Weir et al. (1998) identified a cDNA encoding 
VAPA, which they termed VAP33. Sequence analysis pre- 



dieted that the 242- amino acid protein, which is 50% 
identical to the molluscan sequence, contains 8 potential 
phosphorylation sites, an alpha- helical coiled- coil do- 
main, and a C- terminal transmembrane domain. Northern 
blot analysis of mouse tissues detected a major 1.9- kb 
transcript and minor 3.9- and 7.1- kb transcripts in all 
tissues tested, with highest expression in brain, testis, 
ovary, kidney and skeletal muscle. In contrast, Vap33 ex- 
pression is neuron specific in Aplysia. Western blot analy- 
sis showed that VAPA interacts with VAMP1 (OMIM Ref. 
No. 185880) and VAMP2 (OMIM Ref. No. 185881) but not 
with SNAP25 (OMIM Ref. No. 600322). Nishimura et al. 
(1999) identified cDNAs encoding VAPA and the 60% ho- 
mologous VAPB (OMIM Ref. No. 605704). Northern blot 
analysis detected a 1.7- kb VAPA transcript in all human 
tissues tested. SDS- PAGE analysis demonstrated that the 
transmembrane domain of recombinant VAPA interacted 
with VAPA and VAPB fusion proteins. 

[19933] 

[19934] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19935] weir, M. L; Klip, A.; Trimble, W. S. : Identification of a hu- 



man homologue of the vesicle- associated membrane 
protein (VAMP)- associated protein of 33 kDa (VAP- 33): a 
broadly expressed protein that binds to VAMP. Biochem. J. 
333: 247- 251, 1998. ; and 

[19936] Nishimura, Y.; Hayashi, M.; Inada, H.; Tanaka, T. : Molecu- 
lar cloning and characterization of mammalian homo- 
logues of vesicle- associated membrane protein- associ- 
ated (VAMP- associated) prote. 

[19937] Further studies establishing the function and utilities of 
VAPA are found in John Hopkins OMIM database record ID 
605703, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. 

[19938] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 128 
(GAM 128), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[19939] GAM128 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM128 was detected is described hereinabove 
with reference to Figs. 8-15. 

[19940] GAM128 gene, herein designated GAM GENE, and 



GAM128 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 
[19941] GAM128 gene encodes a GAM128 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM128 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM128 precursor RNA is designated SEQ ID:168, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[19942] CAM128 precursor RNA folds onto itself, forming GAM128 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional 'hairpin 
structure'. As is well known in the art, this 'hairpin struc- 
ture', is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[19943] GAM128 precursor RNA folds onto itself, forming GAM128 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional 'hairpin 
structure'. As is well known in the art, this 'hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[19944] Nucleotide sequence of GAM128 precursor RNA, desig- 
nated SEQ-ID: 168, and a schematic representation of a 
predicted secondary folding of GAM 128 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[19945] An enzyme complex designated DICER COMPLEX, x dices v 
the GAM 128 folded precursor RNA into GAM 128 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM128 RNA is desig- 
nated SEQ ID:316, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[19946] GAM 128 target gene, herein designated TARGET GENE, 



encodes a corresponding messenger RNA, GAM128 target 
RNA, herein designated GAM TARGET RNA. GAM 128 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[19947] GAM128 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM128 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 128 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM128 RNA may have a different number of target 
binding sites in untranslated regions of a GAM128 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[19948] The complementary binding of GAM128 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 128 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM128 target RNA into GAM128 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[19949] it j S appreciated that GAM128 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM128 target genes. The mRNA of each one of this plu- 
rality of GAM128 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 128 RNA, 
herein designated GAM RNA, and which when bound by 
GAM128 RNA causes inhibition of translation of respective 
one or more GAM 128 target proteins. 

[19950] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM128 gene, herein designated GAM GENE, on one or 
more GAM 128 target genes, herein collectively designated 



TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[19951] it is appreciated that specific functions and accordingly 
utilities of GAM128 correlate with, and may be deduced 
from, the identity of the target genes which GAM128 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[19952] 
[19953] 

[19954] a disintegrin-like and metalloprotease (reprolysin type) 
with thrombospondin type 1 motif, 8 (ADAMTS8, Acces- 
sion NM.007037.2) is a GAM128 target gene, herein des- 
ignated TARGET GENE. ADAMTS8 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by ADAMTS8, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ADAMTS8 BINDING SITE, des- 
ignated SEQ ID:7148, to the nucleotide sequence of 
GAM128 RNA, herein designated GAM RNA, also desig- 
nated SEQID:316. 

[19955] a function of GAM128 is therefore inhibition of Adisinte- 
grin-like and metalloprotease (reprolysin type) with 
thrombospondin type 1 motif, 8 (ADAMTS8, Accession 
NM.007037.2), a gene which has anti- angiogenic prop- 
erties. Accordingly, utilities of GAM128 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with ADAMTS8. 

[19956] The function of ADAMTS8 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM94.1.ATP6M8-9 (Accession ) is another GAM128 
target gene, herein designated TARGET GENE. ATP6M8-9 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by ATP6M8-9, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ATP6M8-9 BINDING SITE, designated SEQ ID:6599, to the 
nucleotide sequence of GAM128 RNA, herein designated 
GAM RNA, also designated SEQ ID:316. 

[19957] Another function of GAM128 is therefore inhibition of 

ATP6M8-9 (Accession ) . Accordingly, utilities of GAM128 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ATP6M8-9. 

[19958] Herv-h Itr-associating 2 (HHLA2, Accession ) is another 
GAM128 target gene, herein designated TARGET GENE. 
HHLA2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by HHLA2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of HHLA2 BINDING SITE, designated SEQ ID: 16378, to the 
nucleotide sequence of GAM128 RNA, herein designated 
GAM RNA, also designated SEQ ID:316. 

[19959] Another function of GAM128 is therefore inhibition of 
Herv-h Itr-associating 2 (HHLA2, Accession ) . Accord- 
ingly, utilities of GAM128 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with HHLA2. 

[19960] KIAA0515 (Accession ) is another GAM 128 target gene, 

herein designated TARGET GENE. KIAA0515 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by KIAA0515, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0515 
BINDING SITE, designated SEQ ID:2335, to the nucleotide 
sequence of GAM 128 RNA, herein designated GAM RNA, 
also designated SEQ ID:316. 

[19961] Another function of GAM128 is therefore inhibition of 

KIAA0515 (Accession ) . Accordingly, utilities of GAM128 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0515. 

[19962] 

[19963] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 129 
(GAM 129), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[19964] GAM129 is a novel bioinformatically detected regulatory, 



non protein coding, micro RNA (miRNA) gene. The method 
by which GAM129 was detected is described hereinabove 
with reference to Figs. 8-15. 

[19965] GAM129 gene, herein designated GAM GENE, and 

GAM129 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[19966] GAM129 gene encodes a GAM129 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM129 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM129 precursor RNA is designated SEQ ID:181, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[19967] GAM129 precursor RNA folds onto itself, forming GAM129 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[19968] GAM129 precursor RN A folds onto itself, forming GAM129 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[19969] Nucleotide sequence of GAM129 precursor RNA, desig- 
nated SEQ-ID: 181, and a schematic representation of a 
predicted secondary folding of GAM 129 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[19970] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM129 folded precursor RNA into GAM129 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM129 RNA is desig- 



nated SEQID:213, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

H99 71 ] GAM129 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM129 target 
RNA, herein designated GAM TARGET RNA. GAM 129 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[19972] GAM129 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM129 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 129 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM129 RNA may have a different number of target 



binding sites in untranslated regions of a GAM129 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[19973] The complementary binding of GAM129 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 129 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM129 target RNA into GAM129 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[19974] | t j S appreciated that GAM129 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM129 target genes. The mRNA of each one of this plu- 
rality of GAM129 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 129 RNA, 
herein designated GAM RNA, and which when bound by 
GAM129 RNA causes inhibition of translation of respective 
one or more GAM 129 target proteins. 

[19975] ^ is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM129 gene, herein designated GAM GENE, on one or 
more GAM 129 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[19976] it is appreciated that specific functions and accordingly 
utilities of GAM129 correlate with, and may be deduced 
from, the identity of the target genes which GAM129 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[19977] 
[19978] 



[19979] A disintegrin and metalloproteinase domain 19 (meltrin 
beta) (ADAM 19, Accession NM_033274.1) is a GAM129 
target gene, herein designated TARGET GENE. ADAM 19 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by ADAM 19, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ADAM19 BINDING SITE, designated 
SEQ ID: 14108, to the nucleotide sequence of GAM129 
RNA, herein designated GAM RNA, also designated SEQ 
ID:213. 

[19980] a function of GAM129 is therefore inhibition of A disinte- 
grin and metalloproteinase domain 19 (meltrin beta) 
(ADAM 19, Accession NM_033274.1), a gene which partici- 
pates in the proteolytic processing of beta- type neureg- 
ulin isoforms . Accordingly, utilities of GAM129 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ADAM19. 

[19981] The function of ADAM19 has been established by previous 
studies. Members of the ADAM family are cell surface pro- 
teins containing a disintegrin cell adhesion domain and a 
metalloproteinase domain. Inoue et al. (1998) cloned full- 



length cDNAs of mouse Adaml9, which they referred to 
as meltrin- beta (see OMIM Ref. No. ADAM 12, 602714). 
The ADAM19 gene encodes a 920- amino acid polypep- 
tide, and Inoue et al. (1998) found that its sequence was 
most similar to ADAM 12 and ADAM 13. Northern blot 
analysis revealed that a major 6.5- kb transcript was ex- 
pressed in all mouse tissues tested. Hirohata et al. (1998) 
used radiation hybrids to map ADAM 19 to mouse chro- 
mosome 11 and to human chromosome 5q32- q33. 

[19982] 

[19983] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[19984] Hirohata, S.; Seldin, M. F.; Apte, S. S. : Chromosomal as- 
signment of two ADAM genes, TACE (ADAM 17) and 
MLTNB (ADAM 19), to human chromosomes 2 and 5, re- 
spectively, and of Mltnb to mouse chromosome 11. Ge- 
nomics 54: 178- 179, 1998. ; and 

[19985] inoue, D.; Reid, M.; Lum, L; Kratzschmar, J.; Weskamp, C; 
Myung, Y. M.; Baron, R.; Blobel, C. P. : Cloning and initial 
characterization of mouse meltrin beta and analysis of the 
expre. 

[19986] Further studies establishing the function and utilities of 



ADAM 19 are found in John Hopkins OMIM database record 
ID 603640, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.A disintegrin 
and metalloproteinase domain 8 (ADAM 8, Accession 
NM_001109.1) is another GAM129 target gene, herein 
designated TARGET GENE. ADAM 8 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by ADAM8, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ADAM8 BINDING 
SITE, designated SEQ ID: 17299, to the nucleotide se- 
quence of GAM129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[19987] Another function of GAM129 is therefore inhibition of A 
disintegrin and metalloproteinase domain 8 (ADAM8, Ac- 
cession NM_001109.1) . Accordingly, utilities of GAM129 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ADAM8. 

[19988] Aquaporin 6, kidney specific (AQP6, Accession 

NM_053286.1) is another GAM129 target gene, herein 
designated TARGET GENE. AQP6 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 



pie transcripts of mRNA encoded by AQP6, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of AQP6 
BINDING SITE, designated SEQ ID:3804, to the nucleotide 
sequence of GAM129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 
[19989] Another function of GAM129 is therefore inhibition of 
Aquaporin 6, kidney specific (AQP6, Accession 
NM_053286.1), a gene which participates in distinct phys- 
iologic function such as glomerular filtration, tubular en- 
docytosis, and acid- base metabolism. Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
AQP6. 

[19990] The function of AQP6 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM51.1.Atp synthase, h+ transporting, mitochondrial 
fl complex, delta subunit (ATP5D, Accession 
NM_001687.1) is another GAM129 target gene, herein 
designated TARGET GENE. ATP5D BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by ATP5D, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ATP5D BINDING SITE, designated 
SEQ ID: 13370, to the nucleotide sequence of GAM129 
RNA, herein designated GAM RNA, also designated SEQ 
ID:213. 

[19991] Another function of GAM129 is therefore inhibition of Atp 
synthase, h+ transporting, mitochondrial fl complex, 
delta subunit (ATP5D, Accession NM.001687.1) . Accord- 
ingly, utilities of GAM129 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ATP5D. 

[19992] Beta-site app-cleaving enzyme (BACE, Accession 

NM_138973.1) is another GAM129 target gene, herein 
designated TARGET GENE. BACE BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by BACE, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of BACE 
BINDING SITE, designated SEQ ID: 16749, to the nucleotide 
sequence of GAM 129 RNA, herein designated GAM RNA, 



also designated SEQ ID:213. 

[19993] Another function of GAM129 is therefore inhibition of 
Beta-site app-cleaving enzyme (BACE, Accession 
NM_138973.1), a gene which is responsible for the prote- 
olytic processing of the amyloid precursor protein and 
therefore may be associated with Alzheimer disease. Ac- 
cordingly, utilities of GAM129 include diagnosis, preven- 
tion and treatment of Alzheimer disease, and of other dis- 
eases and clinical conditions associated with BACE. 

[19994] The function of BACE and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM71.1.Brcal associated protein-1 (ubiquitin car- 
boxy-terminal hydrolase) (BAP1, Accession NM_004656.2) 
is another GAM129 target gene, herein designated TAR- 
GET GENE. BAP1 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
BAP1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of BAP1 BINDING SITE, designated SEQ 
ID:14852, to the nucleotide sequence of GAM129 RNA, 
herein designated GAM RNA, also designated SEQ ID:2 13. 



[19995] Another function of GAM129 is therefore inhibition of 
Brcal associated protein-1 (ubiquitin carboxy-terminal 
hydrolase) (BAP1, Accession NM_004656.2) . Accordingly, 
utilities of GAM129 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with BAP1. 

[19996] Burkitt lymphoma receptor 1, gtp binding protein 

(chemokine (c-x-c motif) receptor 5) (BLR1, Accession 
NM_001716.2) is another GAM129 target gene, herein 
designated TARGET GENE. BLR1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by BLR1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of BLR1 
BINDING SITE, designated SEQ ID:17913, to the nucleotide 
sequence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[19997] Another function of GAM129 is therefore inhibition of 
Burkitt lymphoma receptor 1, gtp binding protein 
(chemokine (c-x-c motif) receptor 5) (BLR1, Accession 
NM.001716.2) . Accordingly, utilities of GAM129 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with BLR1. 

[19998] Chromosome 1 open reading frame 1 (Clorfl, Accession 
NM_001213.1) is another GAM129 target gene, herein 
designated TARGET GENE. Clorfl BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by Clorfl, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of Clorfl BINDING SITE, designated 
SEQ ID:1462, to the nucleotide sequence of GAM129 RNA, 
herein designated GAM RNA, also designated SEQ ID:2 13. 

[19999] Another function of GAM129 is therefore inhibition of 

Chromosome 1 open reading frame 1 (Clorfl, Accession 
NM_001213.1) . Accordingly, utilities of GAM129 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with Clorfl. 

[20000] Chromosome 1 open reading frame 17 (Clorfl7, Acces- 
sion NM_015101.1) is another GAM129 target gene, 
herein designated TARGET GENE. Clorfl7 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by Clorfl7, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of Clorfl7 BIND- 
ING SITE, designated SEQ ID:8671, to the nucleotide se- 
quence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20001] Another function of GAM129 is therefore inhibition of 

Chromosome 1 open reading frame 17 (Clorfl7, Acces- 
sion NM_015101.1) . Accordingly, utilities of GAM129 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorfl7. 

[20002] cd44 antigen (homing function and indian blood group 
system) (CD44, Accession NM_000610.2) is another 
GAM129 target gene, herein designated TARGET GENE. 
CD44 BINDING SITE is a target binding site found in the 5 x 
untranslated region of mRNA encoded by CD44, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CD44 BINDING SITE, designated SEQ ID:12215, to the nu- 
cleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20003] Another function of GAM129 is therefore inhibition of 
Cd44 antigen (homing function and indian blood group 
system) (CD44, Accession NM_000610.2), a gene which is 



main cell surface receptor for hyaluronate, and involves in 
matrix adhesion, lymphocyte activation and lymph node 
homing, and therefore may be associated with Tumor. Ac- 
cordingly, utilities of GAM129 include diagnosis, preven- 
tion and treatment of Tumor, and of other diseases and 
clinical conditions associated with CD44. 
[20004] The function of CD44 has been established by previous 

studies. Weber et al. (1996) noted that the CD44 gene en- 
codes a transmembrane protein that is expressed as a 
family of molecular isoforms generated from alternative 
RNA splicing and posttranslational modifications. Certain 
CD44 isoforms that regulate activation and migration of 
lymphocytes and macrophages may also enhance local 
growth and metastatic spread of tumor cells. One ligand 
of CD44 is hyaluronic acid, binding of which to the NH2- 
terminal domain of CD44 enhances cellular aggregation 
and tumor cell growth. (Krainer et al. (1991) referred to 
CD44 as a 'hyaladherin' - - see 601269.) Weber et al. 
(1996) demonstrated that another ligand is osteopontin 
(OMIM Ref. No. 166490). Osteopontin induces cellular 
chemotaxis but not homotypic aggregation of cells, 
whereas the inverse is true for the interaction between 
CD44 and hyaluronate. The alternative responses to CD44 



ligation may be exploited by tumor cells to allow OPN- 
mediated metastatic spread and hyaluronate- dependent 
growth in newly colonized tissues in the process of tumor 
metastasis 

[20005] Animal model experiments lend further support to the 
function of CD44. Schmits et al. (1997) generated mice 
deficient in all known isoforms of Cd44 by targeting ex- 
ons encoding the invariant N- terminal region of the 
molecule. Mice were born in mendelian ratio without any 
obvious developmental or neurologic deficits. Hemato- 
logic impairment was evidenced by altered tissue distri- 
bution of myeloid progenitors with increased levels of 
colony- forming unit- granulocyte- macrophage in bone 
marrow and reduced numbers in spleen. Fetal liver 
colony- forming unit- spleen and granulocyte colony- 
stimulating factor mobilization assays, together with re- 
duced colony- forming unit- granulocyte- macrophage in 
peripheral blood, suggested that progenitor egress from 
the bone marrow was defective. Mice also developed ex- 
aggerated granuloma responses to Cryotosporidium 
parvum infection. Tumor studies showed that SV40- 
transformed Cd44- deficient fibroblasts were highly tu- 
morigenic in nude mice, whereas reintroduction of Cd44 



expression into these fibroblasts resulted in a dramatic 
inhibition of tumor growth. 

[20006] it is appreciated that the abovementioned animal model 
for CD44 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[20007] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20008] Weber, G. F.; Ashkar, S.; Glimcher, M. J.; Cantor, H. : Re- 
ceptor- ligand interaction between CD44 and osteopontin 
(Eta- 1). Science 271: 509- 512, 1996. ; and 

[20009] schmits, R.; FilmusJ.; Gerwin, N.; Senaldi, G.; Kiefer, F.; 
Kundig, T.; Wakeham, A.; Shahinian, A.; Catzavelos, C.; 
Rak, J.; Furlonger, C.; Zakarian, A.; SimardJ.J.; Ohashi, P. 
S. 

[20010] Further studies establishing the function and utilities of 

CD44 are found in John Hopkins OMIM database record ID 
107269, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cdcl4 cell division 
cycle 14 homolog b (s. cerevisiae) (CDC14B, Accession 
NM_033332.1) is another GAM129 target gene, herein 
designated TARGET GENE. CDC14B BINDING SITE is a tar- 



get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by CDC14B, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CDC14B BINDING SITE, designated SEQ ID:2869, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 
[20011] Another function of GAM 129 is therefore inhibition of 
Cdcl4 cell division cycle 14 homolog b (s. cerevisiae) 
(CDC14B, Accession NM_033332.1) . Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
CDC14B. 

[20012] DDM36 (Accession ) is another GAM129 target gene, 

herein designated TARGET GENE. DDM36 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by DDM36, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DDM36 BINDING 
SITE, designated SEQ ID:9225, to the nucleotide sequence 
of GAM 129 RNA, herein designated GAM RNA, also desig- 



nated SEQID:213. 

[20013] Another function of GAM129 is therefore inhibition of 

DDM36 (Accession ) . Accordingly, utilities of GAM129 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with DDM36. 

[20014] Dead/h (asp-glu-ala-asp/his) box polypeptide 37 

(DDX37, Accession NM.032656.2) is another GAM129 
target gene, herein designated TARGET GENE. DDX37 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by DDX37, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DDX37 BINDING SITE, designated SEQ ID:8055, to the nu- 
cleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20015] Another function of GAM129 is therefore inhibition of 
Dead/h (asp-glu-ala-asp/his) box polypeptide 37 
(DDX37, Accession NM_032656.2) . Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with DDX37. 

[20016] DKFZP434P0111 (Accession XM_041116.4) is another 
GAM129 target gene, herein designated TARGET GENE. 



DKFZP434P0111 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZP434P0111, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP434P0111 BINDING SITE, 
designated SEQ ID: 12 16, to the nucleotide sequence of 
GAM129 RNA, herein designated GAM RNA, also desig- 
nated SEQID:213. 

[20017] Another function of GAM129 is therefore inhibition of DK- 
FZP434P0111 (Accession XM_041116.4) . Accordingly, 
utilities of GAM129 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434P0111. 

[20018] DKFZp434P0531 (Accession XM.166410.3) is another 
GAM129 target gene, herein designated TARGET GENE. 
DKFZp434P0531 BINDING SITE is a target binding site 
found in the 3 x untranslated region of mRNA encoded by 
DKFZp434P0531, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434P0531 BINDING SITE, 
designated SEQ ID:18911, to the nucleotide sequence of 



GAM129 RNA, herein designated GAM RNA, also desig- 
nated SEQID:213. 

[20019] Another function of GAM129 is therefore inhibition of DK- 
FZp434P0531 (Accession XM.166410.3) . Accordingly, 
utilities of GAM129 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434P0531. 

[20020] DKFZp5470146 (Accession NM_020224.1) is another 
GAM129 target gene, herein designated TARGET GENE. 
DKFZp5470146 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
DKFZp5470146, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp5470146 BINDING SITE, 
designated SEQ ID:5182, to the nucleotide sequence of 
GAM129 RNA, herein designated GAM RNA, also desig- 
nated SEQID:213. 

[20021] Another function of GAM129 is therefore inhibition of DK- 
FZp5470146 (Accession NM_020224.1) . Accordingly, 
utilities of GAM129 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp5470146. 



[20022] Deoxynucleotidyltransferase, terminal (DNTT, Accession 
NM_004088.2) is another GAM129 target gene, herein 
designated TARGET GENE. DNTT BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DNTT, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DNTT BINDING SITE, designated 
SEQ ID: 14883, to the nucleotide sequence of GAM129 
RNA, herein designated GAM RNA, also designated SEQ 
ID:213. 

[20023] Another function of GAM 129 is therefore inhibition of De- 
oxynucleotidyltransferase, terminal (DNTT, Accession 
NM_004088.2), a gene which is terminal deoxynucleotidyl 
transferase. Accordingly, utilities of GAM129 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with DNTT. 

[20024] The function of DNTT has been established by previous 
studies. Among other considerations, Epplen et al. (1987) 
discussed the role of terminal transferase in the genera- 
tion of diversity of T- cell receptor genes. As in humans, 
the mouse Dntt protein, containing 509 amino acids and 
encoded by 12 exons, contributes to Ig and T cell receptor 



diversity by catalyzing the addition of nontemplated nu- 
cleotides (N addition) at the junctions of gene segments. 
Thai et al. (2002) showed that in mouse the long form of 
Dntt, termed TdTL and containing 529 amino acids, is 
also involved in the generation of diversity by catalyzing 
the deletion of nucleotides at coding joins through a 3- 
prime- to- 5- prime exonuclease activity. Searches of pri- 
vate and public databases revealed that 2 long isoforms 
possessing conserved exonuclease core motifs of DNTT 
also exist in humans and cattle, suggesting that this ac- 
tivity may also modify joining segments in these species. 

[20025] 

[20026] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20027] Epplen, J. T.; Chluba, J.; Hardt, C; Hinkkanen, A.; Steimle, 
V.; Stockinger, H. : Mammalian T- lymphocyte antigen re- 
ceptor genes: genetic and nongenetic potential to gener- 
ate variability. Hum. Genet. 75: 300- 310, 1987. ; and 

[20028] Thai, T.- H.; Purugganan, M. M.; Roth, D. B.; Kearney, J. F. 
: Distinct and opposite diversifying activities of terminal 
transferase splice variants. Nature Immun. 3: 457- 462, 
2002. 



[20029] Further studies establishing the function and utilities of 

DNTT are found in John Hopkins OMIM database record ID 
187410, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Dedicator of cyto- 
kinesis 1 (DOCK1, Accession NM_001380.1) is another 
GAM129 target gene, herein designated TARGET GENE. 
DOCK1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by DOCK1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of DOCK1 BINDING SITE, designated SEQ ID:8758, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20030] Another function of GAM129 is therefore inhibition of 
Dedicator of cyto-kinesis 1 (DOCK1, Accession 
NM_001380.1), a gene which may function in the exten- 
sion of cell surfaces. Accordingly, utilities of GAM129 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with DOCK1. 

[20031] The function of DOCK1 has been established by previous 
studies. The CRK protein (OMIM Ref. No. 164762), com- 
prised mostly of SH2 and SH3 src- homology domains, 



has an important role in signaling from focal adhesions. 
Along with other adaptor proteins such as GRB2 (OMIM 
Ref. No. 108355) and NCK (OMIM Ref. No. 600508), it re- 
ceives signals through its SH2 domains from phosphoty- 
rosine- containing peptides and transfers them to other 
proteins bound to its SH3 domains. Among proteins that 
bind to the SH3 domain of CRK are C3G (OMIM Ref. No. 
600303), a guanine nucleotide exchange protein for RAP1 
(OMIM Ref. No. 600278), and the 180- kD DOCK 
(downstream of CRK) protein. Hasegawa et al. (1996) iso- 
lated a cDNA for DOCK by screening an expression library 
with CRK SH3. They found a full- length cDNA that en- 
codes a putative 1,866- amino acid polypeptide with an 
SH3 domain at its amino end. Northern blots showed a 
7.6- kb transcript that was expressed in most tissues and 
most strongly in placenta, lungs, kidney, and pancreas. 
Wildtype DOCK180 was found in the cytoplasm and did 
not affect cell morphology. However, when farnesylated, 
the protein became associated with the cytoplasmic mem- 
brane and made spindle 3T3 cells become flattened and 
polygonal. Takai et al. (1996) mapped DOCK180 to 
10q26.13- q26.3 by fluorescence in situ hybridization. 
During programmed cell death (apoptosis), cell corpses 



are rapidly engulfed. This engulfment process involves the 
recognition and subsequent phagocytosis of cell corpses 
by engulfing cells. Wu and Horvitz (1998) shed light on 
the previously obscure mechanisms by which cell corpses 
are engulfed. They reported that ced- 5, a gene that is re- 
quired for cell- corpse engulfment in the nematode 
Caenorhabditis elegans, encodes a protein that is similar 
to the human protein DOCK180 and the Drosophila 
melanogaster protein Myoblast City (MBC), both of which 
had been implicated in the extension of cell surfaces. C. 
elegans ced- 5 mutants were defective not only in the en- 
gulfment of cell corpses but also in the migrations of 2 
specific gonadal cells, the distal tip cells. The expression 
of human DOCK180 in C. elegans rescued the cell- migra- 
tion defect of a ced- 5 mutant. Wu and Horvitz (1998) 
presented evidence that ced- 5 functions in engulfing 
cells during the engulfment of cell corpses. They sug- 
gested that ced- 5 acts in the extension of the surface of 
an engulfing cell around a dying cell during programmed 
cell death. They named the new family of proteins that 
function in the extension of cell surfaces the CDM (for 
CED- 5, DOCK180, and MBC) family. 

[20032] 



[20033] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20034] Savill, J. : Phagocytic docking without shocking. Nature 
442- 443, 1998. ; and 

[20035] Takai, S.; Hasegawa, H.; Kiyokawa, E.; Yamada, K.; Kurata, 
T.; Matsuda, M. : Chromosomal mapping of the gene en- 
coding DOCK180, a major Crk- binding protein, to 
10q26.13- q26.3 by fluoresc. 

[20036] Further studies establishing the function and utilities of 
DOCK1 are found in John Hopkins OMIM database record 
ID 601403, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. DT1P1A10 
(Accession NM_058163.1) is another CAM129 target gene, 
herein designated TARGET GENE. DT1P1A10 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by DT1P1A10, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DT1P1A10 
BINDING SITE, designated SEQ ID:19425, to the nucleotide 
sequence of GAM129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 



[20037] Another function of GAM129 is therefore inhibition of 

DT1P1A10 (Accession NM_058163.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DT1P1A10. 

[20038] E1B-AP5 (Accession NM.144732.1) is another GAM129 
target gene, herein designated TARGET GENE. E1B-AP5 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by E1B-AP5, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of E1B-AP5 BINDING SITE, designated 
SEQ ID:11392, to the nucleotide sequence of GAM129 
RNA, herein designated GAM RNA, also designated SEQ 
ID:213. 

[20039] Another function of GAM129 is therefore inhibition of 

E1B-AP5 (Accession NM.144732.1) . Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
E1B-AP5. 

[20040] Fibroblast growth factor receptor 3 (achondroplasia, 

thanatophoric dwarfism) (FGFR3, Accession NM_000142.2) 



is another GAM129 target gene, herein designated TAR- 
GET GENE. FGFR3 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by FGFR3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FGFR3 BINDING 
SITE, designated SEQ ID:7492, to the nucleotide sequence 
of GAM 129 RNA, herein designated GAM RNA, also desig- 
nated SEQID:213. 

[20041] Another function of GAM 129 is therefore inhibition of Fi- 
broblast growth factor receptor 3 (achondroplasia, 
thanatophoric dwarfism) (FGFR3, Accession NM_000142.2) 
. Accordingly, utilities of GAM129 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with FGFR3. 

[20042] FLJ10204 (Accession NM.018024.1) is another GAM129 
target gene, herein designated TARGET GENE. FLJ 10204 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ 10204, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ10204 BINDING SITE, designated SEQ ID:18329, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 
[20043] Another function of GAM129 is therefore inhibition of 

FLJ10204 (Accession NM.018024.1) . Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10204. 

[20044] FLJ11362 (Accession NM.021946.1) is another GAM129 
target gene, herein designated TARGET GENE. FLJ 11362 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 11362, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11362 BINDING SITE, designated SEQ ID:10040, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20045] Another function of GAM129 is therefore inhibition of 

FLJ11362 (Accession NM.021946.1) . Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ11362. 



[20046] FLJ12783 (Accession ) is another GAM129 target gene, 

herein designated TARGET GENE. FLJ12783 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ12783, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ12783 
BINDING SITE, designated SEQ ID:15286, to the nucleotide 
sequence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20047] Another function of GAM129 is therefore inhibition of 
FLJ12783 (Accession ) . Accordingly, utilities of GAM129 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FLJ12783. 

[20048] FLJ14249 (Accession NM.106552.1) is another GAM129 
target gene, herein designated TARGET GENE. FLJ 14249 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ14249, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig.8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ14249 BINDING SITE, designated 
SEQ ID:7701, to the nucleotide sequence of GAM129 RNA, 



herein designated GAM RNA, also designated SEQ ID:2 13. 
[20049] Another function of GAM129 is therefore inhibition of 

FLJ14249 (Accession NM_106552.1) . Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14249. 

[20050] FLJ14594 (Accession NNL032808.1) is another GAM129 
target gene, herein designated TARGET GENE. FLJ 14594 
BINDING SITE1 and FLJ14594 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ14594, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ14594 BINDING SITE1 and 
FLJ14594 BINDING SITE2, designated SEQ ID:13720 and 
SEQ ID: 10977 respectively, to the nucleotide sequence of 
GAM129 RNA, herein designated GAM RNA, also desig- 
nated SEQID:213. 

[20051] Another function of GAM129 is therefore inhibition of 

FLJ14594 (Accession NM_032808.1) . Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14594. 



[20052] FLJ21135 (Accession NM_024866.1) is another GAM129 
target gene, herein designated TARGET GENE. FLJ21135 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ21135, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21135 BINDING SITE, designated SEQ ID:7521, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20053] Another function of GAM129 is therefore inhibition of 

FLJ21135 (Accession NM.024866.1) . Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ21135. 

[20054] FLJ22474 (Accession ) is another GAM 129 target gene, 

herein designated TARGET GENE. FLJ22474 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by FLJ22474, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ22474 
BINDING SITE, designated SEQ ID:20015, to the nucleotide 



sequence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20055] Another function of GAM129 is therefore inhibition of 
FLJ22474 (Accession ) . Accordingly, utilities of GAM129 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FLJ22474. 

[20056] FLJ22814 (Accession NM.024916.1) is another GAM129 
target gene, herein designated TARGET GENE. FLJ22814 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ22814, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22814 BINDING SITE, designated SEQ ID:9345, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20057] Another function of GAM129 is therefore inhibition of 

FLJ22814 (Accession NM_024916.1) . Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ22814. 

[20058] FLJ30213 (Accession NM_145008.1) is another GAM129 
target gene, herein designated TARGET GENE. FLJ30213 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ30213, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30213 BINDING SITE, designated SEQ ID:17139, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 
[20059] Another function of GAM129 is therefore inhibition of 

FLJ30213 (Accession NM_145008.1) . Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ30213. 

[20060] FLJ32818 (Accession NM_144685.1) is another GAM129 
target gene, herein designated TARGET GENE. FLJ32818 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by FLJ32818, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32818 BINDING SITE, designated SEQ ID:16718, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 



[20061] Another function of GAM 129 is therefore inhibition of 

FLJ32818 (Accession NM_144685.1) . Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32818. 

[20062] fusi (Accession NM_007275.1) is another GAM129 target 
gene, herein designated TARGET GENE. FUSI BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FUSI, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FUSI BINDING 
SITE, designated SEQ ID: 12680, to the nucleotide se- 
quence of GAM129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20063] Another function of GAM129 is therefore inhibition of 

FUSI (Accession NM_007275.1), a gene which may func- 
tion as a tumor suppressor, and therefore may be associ- 
ated with Lung cancer. Accordingly, utilities of GAM129 
include diagnosis, prevention and treatment of Lung can- 
cer., and of other diseases and clinical conditions associ- 
ated with FUSI. 

[20064] The function of FUSI has been established by previous 



studies. Lerman and Minna (2000) identified a FUS1 muta- 
tion in 2 nonsmall cell lung cancer (NSCLC) cell lines that 
resulted in a 28- bp truncation at the 3- prime end of 
exon 2 and a predicted protein of only 82 amino acids. 
Using SSCP and CpG island promoter methylation analy- 
ses, Kondo et al. (2001) failed to detect mutations, poly- 
morphisms, or methylation of FUS1 in lung cancer speci- 
mens. Western blot analysis indicated low or no expres- 
sion of FUS1 in lung cancer cell lines. Overexpression of 
transfected wildtype but not mutant FUS1 in NSCLCs led 
to the detection of an approximately 20- kD protein and a 
dramatic reduction in colony- forming cells. Ecdysone- 
induced expression of FUS1 had the same effects. Flow 
cytometric analysis indicated that the arrest occurred in 
Gl phase. 

[20065] 

[20066] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20067] Kondo, M.; Ji, L; Kamibayashi, C; Tomizawa, Y.; Randle, 
D.; Sekido, Y.; Yokota, J.; Kashuba, V.; Zabarovsky, E.; 
Kuzmin, I.; Lerman, M.; Roth, J.; Minna, J. D. : Overexpres- 
sion of candidate tumor suppressor gene FUS1 isolated 



from the 3p21.3 homozygous deletion region leads to Gl 
arrest and growth inhibition of lung cancer cells. Onco- 
gene 20: 6258- 6262, 2001. ; and 

[20068] Lerman, M. I.; Minna, J. D. : The 630- kb lung cancer ho- 
mozygous deletion region on human chromosome 
3p21.3: identification and evaluation of the resident can- 
didate tumor suppressor gen. 

[20069] Further studies establishing the function and utilities of 
FUS1 are found in John Hopkins OMIM database record ID 
607052, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Grb2-associated 
binding protein 2 (GAB2, Accession NM.080491.1) is an- 
other GAM 129 target gene, herein designated TARGET 
GENE. GAB2 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by GAB2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of GAB2 BINDING SITE, 
designated SEQ ID:9984, to the nucleotide sequence of 
GAM129 RNA, herein designated GAM RNA, also desig- 
nated SEQID:213. 

[20070] Another function of GAM129 is therefore inhibition of 



Grb2-associated binding protein 2 (GAB2, Accession 
NM_080491.1), a gene which act as adapters for transmit- 
ting various signals. Accordingly, utilities of GAM129 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GAB2. 

[20071] The function of GAB2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Grb2-associated binding protein 3 (GAB3, 
Accession NM_080612.1) is another GAM129 target gene, 
herein designated TARGET GENE. GAB3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by GAB3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of GAB3 BINDING SITE, 
designated SEQ ID: 18513, to the nucleotide sequence of 
GAM129 RNA, herein designated GAM RNA, also desig- 
nated SEQID:213. 

[20072] Another function of GAM129 is therefore inhibition of 
Grb2-associated binding protein 3 (GAB3, Accession 
NM_080612.1) . Accordingly, utilities of GAM129 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with GAB3. 

[20073] Glucocorticoid receptor dna binding factor 1 (GRLF1, Ac- 
cession NM_024342.1) is another GAM129 target gene, 
herein designated TARGET GENE. GRLF1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by GRLF1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GRLF1 BINDING SITE, designated SEQ ID:5059, to the nu- 
cleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20074] Another function of GAM129 is therefore inhibition of 

Glucocorticoid receptor dna binding factor 1 (GRLF1, Ac- 
cession NM.024342.1), a gene which inhibits transcrip- 
tion of the glucocorticoid receptor gene. Accordingly, util- 
ities of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GRLF1. 

[20075] The function of GRLF1 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM68.1.lntegrin, alpha m (complement component 



receptor 3, alpha; also known as cdllb (pl70), 
macrophage antigen alpha polypeptide) (ITGAM, Acces- 
sion NM_000632.2) is another CAM129 target gene, 
herein designated TARGET GENE. ITGAM BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by ITGAM, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ITGAM BINDING SITE, 
designated SEQ ID:578, to the nucleotide sequence of 
GAM129 RNA, herein designated GAM RNA, also desig- 
nated SEQID:213. 

[20076] Another function of GAM129 is therefore inhibition of In- 
tegrin, alpha m (complement component receptor 3, al- 
pha; also known as cdllb (pl70), macrophage antigen al- 
pha polypeptide) (ITGAM, Accession NM_000632.2), a 
gene which is invovled in various adhesive interactions of 
monocytes, macrophages and granulocytes as well as in 
mediating the uptake of complement- coated particles. 
Accordingly, utilities of GAM129 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ITGAM. 

[20077] The function of ITGAM and its association with various 



diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM51.1. Potassium channel, subfamily k, member 5 
(KCNK5, Accession NM.003740.2) is another GAM129 tar- 
get gene, herein designated TARGET GENE. KCNK5 BIND- 
ING SITE is a target binding site found in the 5^ untrans- 
lated region of mRNA encoded by KCNK5, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of KCNK5 
BINDING SITE, designated SEQ ID: 14609, to the nucleotide 
sequence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20078] Another function of GAM129 is therefore inhibition of 
Potassium channel, subfamily k, member 5 (KCNK5, Ac- 
cession NM_003740.2) .Accordingly, utilities of GAM129 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KCNK5. 

[20079] KIAA0014 (Accession NM_014665.1) is another GAM129 
target gene, herein designated TARGET GENE. KIAA0014 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0014, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0014 BINDING SITE, designated SEQ ID:10733, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 
[20080] Another function of GAM129 is therefore inhibition of 

KIAA0014 (Accession NM.014665.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0014. 

[20081] KIAA0544 (Accession ) is another GAM129 target gene, 

herein designated TARGET GENE. KIAA0544 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0544, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0544 
BINDING SITE, designated SEQ ID:20182, to the nucleotide 
sequence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20082] Another function of GAM129 is therefore inhibition of 

KIAA0544 (Accession ) . Accordingly, utilities of GAM129 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with KIAA0544. 

[20083] KIAA0682 (Accession NM_014852.1) is another GAM129 
target gene, herein designated TARGET GENE. KIAA0682 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA0682, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0682 BINDING SITE, designated 
SEQ ID:5701, to the nucleotide sequence of GAM129 RNA, 
herein designated GAM RNA, also designated SEQ ID:2 13. 

[20084] Another function of GAM129 is therefore inhibition of 

KIAA0682 (Accession NM_014852.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0682. 

[20085] KIAA1086 (Accession XM_047610.1) is another GAM 129 
target gene, herein designated TARGET GENE. KIAA1086 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1086, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



KIAA1086 BINDING SITE, designated SEQ ID:4946, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 
[20086] Another function of GAM129 is therefore inhibition of 

KIAA1086 (Accession XM_047610.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1086. 

[20087] KIAA1509 (Accession XM.029353.1) is another GAM129 
target gene, herein designated TARGET GENE. KIAA1509 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1509, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1509 BINDING SITE, designated SEQ ID: 16666, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20088] Another function of GAM129 is therefore inhibition of 

KIAA1509 (Accession XM_029353.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1509. 



[20089] Leucine-rich repeat Igi family, member 3 (LGI3, Accession 
NM_139278.1) is another GAM129 target gene, herein 
designated TARGET GENE. LGI3 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by LGI3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LGI3 BINDING SITE, designated 
SEQ ID:1973, to the nucleotide sequence of GAM129 RNA, 
herein designated GAM RNA, also designated SEQ ID:2 13. 

[20090] Another function of GAM129 is therefore inhibition of 

Leucine-rich repeat Igi family, member 3 (LGI3, Accession 
NM.139278.1) . Accordingly, utilities of GAM129 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LGI3. 

[20091] Lim homeobox protein 1 (LHX1, Accession NM_005568.1) 
is another GAM129 target gene, herein designated TAR- 
GET GENE. LHX1 BINDING SITE is a target binding site 
found in the 5^ untranslated region of mRNA encoded by 
LHX1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LHX1 BINDING SITE, designated SEQ 



ID:20027, to the nucleotide sequence of GAM129 RNA, 
herein designated GAM RNA, also designated SEQ ID:2 13. 

[20092] Another function of GAM129 is therefore inhibition of Lim 
homeobox protein 1 (LHX1, Accession NM_005568.1) . 
Accordingly, utilities of GAM129 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with LHX1. 

[20093] LOC123591 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC123591 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC123591, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC123591 BINDING SITE, designated SEQ ID:3821, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20094] Another function of GAM129 is therefore inhibition of 
LOC123591 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC123591. 

[20095] LOC133383 (Accession ) is another GAM129 target gene, 



herein designated TARGET GENE. LOC133383 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC133383, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC133383 BINDING SITE, designated SEQ ID:19811, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 
[20096] Another function of GAM129 is therefore inhibition of 
LOC133383 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC133383. 

[20097] LOC135763 (Accession NM.138572.1) is another GAM129 
target gene, herein designated TARGET GENE. LOC135763 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC135763, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC135763 BINDING SITE, designated SEQ ID:19358, to 
the nucleotide sequence of GAM129 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:213. 
[20098] Another function of GAM129 is therefore inhibition of 

LOC135763 (Accession NM_138572.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC135763. 

[20099] LOC139522 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC139522 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC139522, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC139522 BINDING SITE, designated SEQ ID:11437, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 

[20100] Another function of GAM 129 is therefore inhibition of 
LOC139522 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC139522. 

[20101] LOC143286 (Accession XM_096412.1) is another GAM129 
target gene, herein designated TARGET GENE. LOC143286 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC143286, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143286 BINDING SITE, designated SEQ ID:6932, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 
[20102] Another function of GAM129 is therefore inhibition of 

LOC143286 (Accession XM.096412.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC143286. 

[20103] LOC144308 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC144308 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC144308, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC144308 BINDING SITE, designated SEQ ID:916, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 



[20104] Another function of GAM129 is therefore inhibition of 
LOC144308 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC144308. 

[20105] LOC145622 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC145622 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC145622, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC145622 BINDING SITE, designated SEQ ID:12662, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 

[20106] Another function of GAM129 is therefore inhibition of 
LOC145622 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC145622. 

[20107] LOC146272 (Accession XM_085396.1) is another GAM129 
target gene, herein designated TARGET GENE. LOC146272 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC146272, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146272 BINDING SITE, designated SEQ ID:2022, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 
[20108] Another function of GAM129 is therefore inhibition of 

LOC146272 (Accession XM_085396.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146272. 

[20109] LOC146861 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC146861 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC146861, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC146861 BINDING SITE, designated SEQ ID:4445, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20110] Another function of GAM129 is therefore inhibition of 



LOC146861 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC146861. 

[20111] LOC147118 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC147118 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC147118, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC147118 BINDING SITE, designated SEQ ID:16773, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 

[20112] Another function of GAM 129 is therefore inhibition of 
LOC147118 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC147118. 

[20113] LOC147276 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC147276 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC147276, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC147276 BINDING SITE, designated SEQ ID:14610, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 
[20114] Another function of GAM129 is therefore inhibition of 
LOC147276 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC147276. 

[20115] LOC148089 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC148089 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC148089, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC148089 BINDING SITE, designated SEQ ID:11808, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 

[20116] Another function of GAM129 is therefore inhibition of 
LOC148089 (Accession ) . Accordingly, utilities of 



GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC148089. 

[20117] LOC150174 (Accession XM_086802.3) is another GAM129 
target gene, herein designated TARGET GENE. LOC150174 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC150174, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150174 BINDING SITE, designated SEQ ID:14548, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 

[20118] Another function of GAM129 is therefore inhibition of 

LOC150174 (Accession XM.086802.3) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150174. 

[20119] LOC150213 (Accession XM.059324.2) is another GAM129 
target gene, herein designated TARGET GENE. LOC150213 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC150213, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150213 BINDING SITE, designated SEQ ID:16131, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 
[20120] Another function of GAM129 is therefore inhibition of 

LOC150213 (Accession XM.059324.2) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150213. 

[20121] LOC150343 (Accession XM_086823.1) is another GAM129 
target gene, herein designated TARGET GENE. LOC150343 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC150343, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150343 BINDING SITE, designated SEQ ID:5518, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 

[20122] Another function of GAM129 is therefore inhibition of 

LOC150343 (Accession XM_086823.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC150343. 

[20123] LOC157531 (Accession XM.098772.1) is another GAM129 
target gene, herein designated TARGET GENE. LOC157531 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC157531, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC157531 BINDING SITE, desig- 
nated SEQ ID:2356, to the nucleotide sequence of 
GAM129 RNA, herein designated GAM RNA, also desig- 
nated SEQID:213. 

[20124] Another function of GAM129 is therefore inhibition of 

LOC157531 (Accession XM_098772.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157531. 

[20125] LOC161734 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC161734 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC161734, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC161734 BINDING SITE, designated SEQ ID:8474, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 
[20126] Another function of GAM129 is therefore inhibition of 
LOC161734 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC161734. 

[20127] LOC165741 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC165741 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC165741, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC165741 BINDING SITE, designated SEQ ID:11611, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 

[20128] Another function of GAM129 is therefore inhibition of 
LOC165741 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
LOC165741. 

[20129] LOC205418 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC205418 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC205418, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC205418 BINDING SITE, designated SEQ ID:9598, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20130] Another function of GAM129 is therefore inhibition of 
LOC205418 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC205418. 

[20131] LOC220739 (Accession XM.167548.3) is another GAM129 
target gene, herein designated TARGET GENE. LOC220739 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC220739, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC220739 BINDING SITE, designated SEQ ID: 1430, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 
[20132] Another function of GAM129 is therefore inhibition of 

LOC220739 (Accession XM.167548.3) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC220739. 

[20133] LOC221092 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC221092 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC221092, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC221092 BINDING SITE, designated SEQ ID:6809, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20134] Another function of GAM129 is therefore inhibition of 
LOC221092 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



LOC221092. 

[20135] LOC222057 (Accession XM.166594.4) is another GAM129 
target gene, herein designated TARGET GENE. LOC222057 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC222057, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC222057 BINDING SITE, designated SEQ ID:14251, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 

[20136] Another function of GAM129 is therefore inhibition of 

LOC222057 (Accession XM.166594.4) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC222057. 

[20137] LOC222161 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC222161 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC222161, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC222161 BINDING SITE, designated SEQ ID:10506, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 
[20138] Another function of GAM129 is therefore inhibition of 
LOC222161 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC222161. 

[20139] LOC254263 (Accession XM.170654.3) is another GAM129 
target gene, herein designated TARGET GENE. LOC254263 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC254263, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254263 BINDING SITE, designated SEQ ID:12271, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 

[20140] Another function of GAM129 is therefore inhibition of 

LOC254263 (Accession XM_170654.3) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC254263. 



[20141] LOC254753 (Accession ) is another GAM129 target gene, 
herein designated TARGET GENE. LOC254753 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC254753, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC254753 BINDING SITE, designated SEQ ID:13709, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 

[20142] Another function of GAM129 is therefore inhibition of 
LOC254753 (Accession ) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC254753. 

[20143] LOC254944 (Accession XM_173170.1) is another GAM129 
target gene, herein designated TARGET GENE. LOC254944 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 54944, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254944 BINDING SITE, designated SEQ ID:16435, to 



the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 
[20144] Another function of GAM129 is therefore inhibition of 

LOC254944 (Accession XM_173170.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC254944. 

[20145] LOC51285 (Accession ) is another GAM129 target gene, 

herein designated TARGET GENE. LOC51285 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by LOC51285, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC51285 
BINDING SITE, designated SEQ ID:3543, to the nucleotide 
sequence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20146] Another function of GAM129 is therefore inhibition of 

LOC51285 (Accession ) . Accordingly, utilities of GAM129 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC51285. 

[20147] LOC51667 (Accession ) is another GAM 129 target gene, 

herein designated TARGET GENE. LOC51667 BINDING SITE 



is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC51667, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC51667 
BINDING SITE, designated SEQ ID:13920, to the nucleotide 
sequence of GAM129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20148] Another function of GAM129 is therefore inhibition of 

LOC51667 (Accession ) . Accordingly, utilities of GAM129 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC51667. 

[20149] LOC58525 (Accession ) is another GAM 129 target gene, 

herein designated TARGET GENE. LOC58525 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by LOC58525, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC58525 
BINDING SITE, designated SEQ ID:12229, to the nucleotide 
sequence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20150] Another function of GAM129 is therefore inhibition of 



LOC58525 (Accession ) . Accordingly, utilities of GAM129 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC58525. 

[20151] Mannosidase, alpha, class la, member 1 (MAN1A1, Ac- 
cession NM_005907.2) is another GAM129 target gene, 
herein designated TARGET GENE. MAN1A1 BINDING SITE is 
a target binding site found in the 5 X untranslated region 
of mRNA encoded by MAN1A1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MAN1A1 BIND- 
ING SITE, designated SEQ ID:1824, to the nucleotide se- 
quence of GAM129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20152] Another function of GAM129 is therefore inhibition of 
Mannosidase, alpha, class la, member 1 (MAN1A1, Ac- 
cession NM_005907.2), a gene which removes 3 distinct 
mannose residues from peptide- bound Man(9)- Glc- 
NAc(2) oligosaccharides. Accordingly, utilities of GAM129 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MAN1A1. 

[20153] The function of MAN1A1 has been established by previous 
studies. Man(9)- mannosidase (alpha- 1,2- mannosidase 



1A) catalyzes the removal of 3 distinct mannose residues 
from peptide- bound Man(9)- GlcNAc(2) oligosaccharides. 
See MAN2A1 (OMIM Ref. No. 154582) for general infor- 
mation. Using an oligonucleotide probe derived from a pig 
liver Man(9)- mannosidase- specific cDNA template, 
Bause et al. (1993) isolated Man(9)- mannosidase from a 
human kidney cDNA library. The full- length cDNA pre- 
dicted a 625- amino acid protein with a calculated molec- 
ular mass of 71 kD. Man(9)- mannosidase is a type II 
transmembrane protein with a short cytoplasmic polypep- 
tide tail, a single transmembrane domain acting as a non- 
cleavable signal sequence, a large luminal catalytic do- 
main, and 3 potential N- glycosylation sites 

[20154] 

[20155] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20 1 56] Bause, E.; Bieberich, E.; Rolfs, A.; Volker, C; Schmidt, B. : 
Molecular cloning and primary structure of Man(9)- man- 
nosidase from human kidney. Eur. J. Biochem. 217: 535- 
540, 1993. ; and 

[20157] Tremblay, L. O; Campbell Dyke, N.; Herscovics, A. : Molec- 
ular cloning, chromosomal mapping and tissue- specific 



expression of a novel human alpha- 1,2- mannosidase 
gene involved in N- glycan. 

[20158] Further studies establishing the function and utilities of 

MAN1A1 are found in John Hopkins OMIM database record 
ID 604344, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. MGC10471 
(Accession NM_030818.1) is another GAM129 target gene, 
herein designated TARGET GENE. MGC10471 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by MGC10471, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MGC10471 
BINDING SITE, designated SEQ ID:3302, to the nucleotide 
sequence of GAM129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20159] Another function of GAM129 is therefore inhibition of 

MGC10471 (Accession NM_030818.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10471. 

[20160] MGC16186 (Accession NM_032372.1) is another GAM129 
target gene, herein designated TARGET GENE. MGC16186 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC16186, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC16186 BINDING SITE, designated SEQ ID:15910, to 
the nucleotide sequence of GAM129 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:213. 
[20161] Another function of GAM 129 is therefore inhibition of 

MGC16186 (Accession NM_032372.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC16186. 

[20162] MGC4368 (Accession NM.024510.2) is another GAM129 
target gene, herein designated TARGET GENE. MGC4368 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by MGC4368, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4368 BINDING SITE, designated SEQ ID:2451, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 



[20163] Another function of GAM129 is therefore inhibition of 

MGC4368 (Accession NM_024510.2) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC4368. 

[20164] MGC4796 (Accession XM.029031.7) is another GAM 129 
target gene, herein designated TARGET GENE. MGC4796 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by MGC4796, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MGC4796 BINDING SITE, designated 
SEQ ID:3662, to the nucleotide sequence of GAM129 RNA, 
herein designated GAM RNA, also designated SEQ ID:213. 

[20165] Another function of GAM129 is therefore inhibition of 

MGC4796 (Accession XM_029031.7) . Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC4796. 

[20166] Matrix metalloproteinase 15 (membrane-inserted) 

(MMP15, Accession NM_002428.1) is another GAM129 
target gene, herein designated TARGET GENE. MMP15 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MMP15, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MMP15 BINDING SITE, designated SEQ ID:15972, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20167] Another function of GAM129 is therefore inhibition of Ma- 
trix metalloproteinase 15 (membrane-inserted) (MMP15, 
Accession NM_002428.1) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MMP15. 

[20168] Neurexophilin 3 (NXPH3, Accession NM.007225.1) is an- 
other GAM 129 target gene, herein designated TARGET 
GENE. NXPH3 BINDING SITE1 and NXPH3 BINDING SITE2 
are target binding sites found in untranslated regions of 
mRNA encoded by NXPH3, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of NXPH3 BINDING SITE1 
and NXPH3 BINDING SITE2, designated SEQ ID:2877 and 
SEQ ID:3126 respectively, to the nucleotide sequence of 



GAM129 RNA, herein designated GAM RNA, also desig- 
nated SEQID:213. 

[20169] Another function of GAM129 is therefore inhibition of 

Neurexophilin 3 (NXPH3, Accession NM_007225.1) . Ac- 
cordingly, utilities of GAM129 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with NXPH3. 

[20170] Ovarian cancer overexpressed 1 (OVCOV1, Accession 
NM_173073.1) is another GAM129 target gene, herein 
designated TARGET GENE. OVCOV1 BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by OVCOV1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
OVCOV1 BINDING SITE, designated SEQ ID:15335, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20171] Another function of GAM129 is therefore inhibition of 
Ovarian cancer overexpressed 1 (OVCOV1, Accession 
NM.173073.1) . Accordingly, utilities of GAM129 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OVCOV1. 



[20172] phosphatidylinositol-4-phosphate 5-kinase, type i, 

gamma (PIP5K1C, Accession XM.047620.3) is another 
GAM129 target gene, herein designated TARGET GENE. 
PIP5K1C BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by PIP5K1C, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PIP5K1C BINDING SITE, desig- 
nated SEQ ID: 16602, to the nucleotide sequence of 
GAM129 RNA, herein designated GAM RNA, also desig- 
nated SEQID:213. 

[20173] Another function of GAM129 is therefore inhibition of 
Phosphatidylinositol-4-phosphate 5-kinase, type i, 
gamma (PIP5K1C, Accession XM_047620.3) . Accordingly, 
utilities of GAM129 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PIP5K1C. 

[20174] Periaxin (PRX, Accession NM_020956.1) is another 

GAM129 target gene, herein designated TARGET GENE. 
PRX BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by PRX, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRX BINDING SITE, designated SEQ ID: 18306, to the nu- 
cleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 
[20175] Another function of GAM129 is therefore inhibition of Pe- 
riaxin (PRX, Accession NM_020956.1), a gene which seems 
to be required for maintenance of peripheral nerve myelin 
sheath, may have a role in axon- glial interactions, possi- 
bly by interacting with the cytoplasmic domains of integral 
membrane proteins such as myelin- associated glycopro- 
tein in the periaxonal regions of the Schwann cell plasma 
membrane, may have a role in the early phases of myelin 
deposition and therefore is associated with Dejerine- Sot- 
tas neuropathy, autosomal recessive. Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of Dejerine- Sottas neuropathy, autosomal recessive, and 
of other diseases and clinical conditions associated with 
PRX. 

[20176] The function of PRX and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1. Protein tyrosine phosphatase, receptor type, 



n polypeptide 2 (PTPRN2, Accession NM_130842.1) is an- 
other GAM 129 target gene, herein designated TARGET 
GENE. PTPRN2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by PTPRN2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PTPRN2 BINDING 
SITE, designated SEQ ID: 17373, to the nucleotide se- 
quence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 
[20177] Another function of GAM129 is therefore inhibition of 

Protein tyrosine phosphatase, receptor type, n polypeptide 
2 (PTPRN2, Accession NM_130842.1) . Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PTPRN2. 

[20178] phosphorylase, glycogen; brain (PYGB, Accession 

NM_002862.2) is another GAM129 target gene, herein 
designated TARGET GENE. PYGB BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PYGB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PYGB BINDING SITE, designated 
SEQ ID: 19382, to the nucleotide sequence of GAM129 
RNA, herein designated GAM RNA, also designated SEQ 
ID:213. 

[20179] Another function of GAM129 is therefore inhibition of 
Phosphorylase, glycogen; brain (PYGB, Accession 
NM_002862.2) . Accordingly, utilities of GAM129 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PYGB. 

[20180] Rab30, member ras oncogene family (RAB30, Accession 
NM.014488.2) is another GAM129 target gene, herein 
designated TARGET GENE. RAB30 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by RAB30, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAB30 BINDING SITE, designated 
SEQ ID:4058, to the nucleotide sequence of GAM129 RNA, 
herein designated GAM RNA, also designated SEQ ID:2 13. 

[20181] Another function of GAM129 is therefore inhibition of 
Rab30, member ras oncogene family (RAB30, Accession 
NM_014488.2), a gene which is a GTP- binding protein. 



Accordingly, utilities of GAM129 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RAB30. 
[20182] The function of RAB30 has been established by previous 
studies. Chen et al. (1996) isolated a cDNA encoding 
RAB30, a small GTP- binding protein of the RAB family, 
from a human melanocyte cDNA library and from 
melanoma cells. The deduced 203- amino acid RAB30 
protein shares minimal homology with previously docu- 
mented GTPases. Northern blot analysis detected RAB30 
transcripts ranging from 1.7 to 11 kb in most tissues 
tested. By somatic cell hybrid analysis, Chen et al. (1996) 
mapped the RAB30 gene to chromosome 11. Scott (2001) 
localized the RAB30 gene to llql2- ql4 based on se- 
quence similarity between the RAB30 sequence (GenBank 
U57092) and chromosome 11 clones (GenBank AP000893 
and AP000905). 

[20183] 

[20184] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20185] chen, D.; Guo, J.; Miki, T.; Tachibana, M.; Gahl, W. A. : 
Molecular cloning of two novel rab genes from human 



melanocytes. Gene 174: 129- 134, 1996. ; and 
[20186] Scott, A. F. : Personal Communication. Baltimore, Md., 
2/26/2001. 

[20187] Further studies establishing the function and utilities of 
RAB30 are found in John Hopkins OMIM database record 
ID 605693, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Ras associa- 
tion (ralgds/af-6) domain family 2 (RASSF2, Accession 
NM_014737.1) is another GAM129 target gene, herein 
designated TARGET GENE. RASSF2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by RASSF2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
RASSF2 BINDING SITE, designated SEQ ID: 13010, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20188] Another function of GAM129 is therefore inhibition of Ras 
association (ralgds/af-6) domain family 2 (RASSF2, Acces- 
sion NM_014737.1) . Accordingly, utilities of GAM129 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RASSF2. 



[20189] R na binding motif protein, y chromosome, family 1, mem- 
ber al (RBMY1A1, Accession NM_005058.1) is another 
GAM129 target gene, herein designated TARGET GENE. 
RBMY1A1 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by 
RBMY1A1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of RBMY1A1 BINDING SITE, designated 
SEQ ID:5003, to the nucleotide sequence of GAM129 RNA, 
herein designated GAM RNA, also designated SEQ ID:2 13. 

[20190] Another function of GAM129 is therefore inhibition of Rna 
binding motif protein, y chromosome, family 1, member 
al (RBMY1A1, Accession NM_005058.1), a gene which is 
needed to organize a concentration gradient of a dorsal- 
izing morphogen (dm) and is essential in somatic tissues. 
Accordingly, utilities of GAM129 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RBMY1A1. 

[20191] The function of RBMY1A1 has been established by previ- 
ous studies. Delbridge et al. (1997) reviewed the literature 
on the RBM1 gene family. Expression of the human RBM1 
gene family is confined to the spermatogonia and early 



primary spermatocytes in the lining of the seminiferous 
tubules in adults, but expression of the RBM1 gene family 
has also been demonstrated in the testis of 2- year- old 
and prepubertal boys, indicating that the RBM1 gene fam- 
ily may have an additional role in germ cell development. 
RBM1 is present as multiple copies in all eutherian species 
examined, including primates, rabbit, pig, cattle, sheep, 
and mouse. The RBM1 genes encode RNA- binding pro- 
teins containing a single N- terminal RNA- binding motif 
and a C- terminal auxiliary domain with 4 repeated seg- 
ments with a high proportion of glycine, serine, and argi- 
nine residues, typical of many RNA- binding proteins. Two 
other genes that map to the same small region of the long 
arm of the human Y chromosome and are often deleted in 
azoospermic men are DAZ (OMIM Ref. No. 400003) and 
TSPY (OMIM Ref. No. 480100). Venables et al. (2000) used 
a yeast 2- hybrid system to show that RBM, the RBMX 
gene product hnRNP G (OMIM Ref. No. 300119), and a 
novel testis- specific relative (termed hnRNP G- T) interact 
with Tra2- beta (OMIM Ref. No. 602719), an activator of 
pre- mRNA splicing that is ubiquitous but highly ex- 
pressed in testis. RBM and Tra2- beta colocalize in 2 ma- 
jor domains in human spermatocyte nuclei. Incubation 



with the protein interaction domain of RBM inhibited 
splicing in vitro of a specific pre- mRNA substrate con- 
taining an essential enhancer bound by Tra2- beta. The 
RNA- binding domain of RBM affected 5- prime splice site 
selection. The authors concluded that the hnRNP G family 
of proteins is involved in pre- mRNA splicing and hypoth- 
esized that RBM may be involved in Tra2- beta- depen- 
dent splicing in spermatocytes. 

[20192] 

[20193] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20194] Delbridge, M. L; Harry, J. L; Toder, R.; Waugh O'Neill, R. 
J.; Ma, K.; Chandley, A. C; Marshall Craves, J. A. : A human 
candidate spermatogenesis gene, RBM1, is conserved and 
amplified on the marsupial Y chromosome. Nature Genet. 
15: 131- 136, 1997. ; and 

[20195] venables, J. P.; Elliott, D. J.; Makarova, O. V.; Makarov, E. 
M.; Cooke, H.J.; Eperon, I. C. : RBMY, a probable human 
spermatogenesis factor, and other hnRNP G proteins in- 
teract with Tra. 

[20196] Further studies establishing the function and utilities of 
RBMY1A1 are found in John Hopkins OMIM database 



record ID 400006, and in cited publications listed in Table 
5, which are hereby incorporated by refer- 
ence.Arginine-glutamic acid dipeptide (re) repeats (RERE, 
Accession NM_012102.2) is another GAM129 target gene, 
herein designated TARGET GENE. RERE BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by RERE, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RERE BINDING SITE, 
designated SEQ ID: 1394, to the nucleotide sequence of 
GAM129 RNA, herein designated GAM RNA, also desig- 
nated SEQID:213. 
[20197] Another function of GAM129 is therefore inhibition of 
Arginine-glutamic acid dipeptide (re) repeats (RERE, Ac- 
cession NM_012102.2), a gene which binds DRPLA and lo- 
cates in the nucleus and therefore may be associated with 
Dentatorubral- pallidoluysian atrophy. Accordingly, utili- 
ties of GAM129 include diagnosis, prevention and treat- 
ment of Dentatorubral- pallidoluysian atrophy, and of 
other diseases and clinical conditions associated with 
RERE. 

[20198] The function of RERE and its association with various dis- 



eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.RFT1 (Accession NM_052859.1) is another 
GAM129 target gene, herein designated TARGET GENE. 
RFT1 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by RFT1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RFT1 BINDING SITE, designated SEQ ID:9266, to the nu- 
cleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20199] Another function of GAM129 is therefore inhibition of 

RFT1 (Accession NM_052859.1) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RFT1. 

[20200] Regulator of g-protein signalling 19 interacting protein 1 
(RGS19IP1, Accession NM_005716.1) is another GAM129 
target gene, herein designated TARGET GENE. RGS19IP1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by RGS19IP1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
RGS19IP1 BINDING SITE, designated SEQ ID:2755, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 
[20201] Another function of GAM129 is therefore inhibition of 

Regulator of g-protein signalling 19 interacting protein 1 
(RGS19IP1, Accession NM_005716.1), a gene which is in- 
volved in g protein- linked signaling. Accordingly, utilities 
of GAM129 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
RGS19IP1. 

[20202] The function of RGS19IP1 has been established by previ- 
ous studies. Northern blot analysis detected a 1.8- kb 
C190RF3 transcript in all tissues tested, with strongest 
expression in pancreas, followed by skeletal muscle, 
brain, kidney, placenta, lung, liver, and lowest expression 
in heart. Expression levels did not correlate with those of 
GAIP. Immunoblot analysis demonstrated the presence of 
C190RF3 primarily in cytosolic fractions but also in mem- 
brane fractions. Immunofluorescence analysis showed ex- 
pression of endogenous C190RF3 in both a diffuse and a 
punctate staining pattern throughout the cytoplasm. Us- 
ing a yeast 2- hybrid system, Bunn et al. (1999) isolated a 



cDNA encoding C190RF3, which they called GLUT1CBP 
(GLUT1 (SLC2A1; 138140) C- terminus- binding protein). 
SDS- PAGE and Western blot analyses determined that 
C190RF3 is expressed as a 39- kD protein in all tissues 
tested except small intestine. Yeast 2- hybrid analysis 
showed that C190RF3 binds SLC2A1 through its PDZ do- 
main. Northern blot analysis revealed similar expression 
patterns for C190RF3 and SLC2A1, with both being ex- 
pressed most strongly in brain. Using a yeast 2- hybrid 
screen for brain- interacting proteins, the authors deter- 
mined that only SLC2A1, KIF1B, and alpha actinin- 1 
(ACTN1; 102575) bind C190RF3 through its PDZ domain; 
myosin VI (MY06; 600970) was shown to interact with 
C190RF3 but not via the PDZ domain. 

[20203] 

[20204] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20205] Bunn, R. C.; Jensen, M. A.; Reed, B. C. : Protein interac- 
tions with the glucose transporter binding protein 
GLUT1CBP that provide a link between GLUT1 and the cy- 
toskeleton. Molec. Biol. Cell 10: 819- 832, 1999. ; and 

[20206] von Kap- Herr, C.; Kandala, G.; Mann, S. S.; Hart, T. C.; 



Pettenati, M. J.; Setaluri, V. : Assignment of PDZ domain- 
containing protein GIPC gene (C19orf3) to human chro- 
mosome band 19pl3.1 b. 

[20207] Further studies establishing the function and utilities of 
RGS19IP1 are found in John Hopkins OMIM database 
record ID 605072, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Ras and rab 
interactor 3 (RIN3, Accession NM.024892.1) is another 
GAM129 target gene, herein designated TARGET GENE. 
RIN3 BINDING SITE is a target binding site found in the 5 x 
untranslated region of mRNA encoded by RIN3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RIN3 BINDING SITE, designated SEQ ID: 17667, to the nu- 
cleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20208] Another function of GAM 129 is therefore inhibition of Ras 
and rab interactor 3 (RIN3, Accession NM_024892.1) . Ac- 
cordingly, utilities of GAM129 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RIN3. 

[20209] Ring finger protein 20 (RNF20, Accession NM.019592.4) 



is another GAM129 target gene, herein designated TAR- 
GET GENE. RNF20 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
RNF20, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of RNF20 BINDING SITE, designated 
SEQ ID: 18452, to the nucleotide sequence of GAM129 
RNA, herein designated GAM RNA, also designated SEQ 
ID:213. 

[20210] Another function of GAM129 is therefore inhibition of 

Ring finger protein 20 (RNF20, Accession NM_019592.4) . 
Accordingly, utilities of GAM129 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RNF20. 

[20211] rntRE (Accession NM_014688.1) is another GAM129 tar- 
get gene, herein designated TARGET GENE. RNTRE BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by RNTRE, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RNTRE 
BINDING SITE, designated SEQ ID:12347, to the nucleotide 



sequence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20212] Another function of GAM129 is therefore inhibition of RN- 
TRE (Accession NM_014688.1), a gene which may be in- 
volved in cell proliferation. Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RNTRE. 

[20213] The function of RNTRE and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.RPP14 (Accession NM_007042.1) is another 
GAM129 target gene, herein designated TARGET GENE. 
RPP14 BINDING SITE is a target binding site found in the 
3^ untranslated region of mRNA encoded by RPP14, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of RPP14 BINDING SITE, designated SEQ ID:4118, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20214] Another function of GAM129 is therefore inhibition of 

RPP14 (Accession NM_007042.1) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with RPP14. 

[20215] RRP22 (Accession NM_006477.1) is another GAM129 tar- 
get gene, herein designated TARGET GENE. RRP22 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by RRP22, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RRP22 
BINDING SITE, designated SEQ ID:5851, to the nucleotide 
sequence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20216] Another function of GAM129 is therefore inhibition of 

RRP22 (Accession NM_006477.1) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RRP22. 

[20 217 ] SELB (Accession NM.021937.1) is another GAM129 target 
gene, herein designated TARGET GENE. SELB BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by SELB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SELB BINDING 
SITE, designated SEQ ID: 14956, to the nucleotide se- 



quence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20218] Another function of GAM129 is therefore inhibition of 

SELB (Accession NM.021937.1) . Accordingly, utilities of 
GAM129 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SELB. 

[20219] Sema domain, immunoglobulin domain (ig), and gpi 

membrane anchor, (semaphorin) 7a (SEMA7A, Accession 
NM_003612.1) is another GAM129 target gene, herein 
designated TARGET GENE. SEMA7A BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by SEMA7A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SEMA7A BIND- 
ING SITE, designated SEQ ID:13896, to the nucleotide se- 
quence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20220] Another function of GAM129 is therefore inhibition of 
Sema domain, immunoglobulin domain (ig), and gpi 
membrane anchor, (semaphorin) 7a (SEMA7A, Accession 
NM_003612.1) . Accordingly, utilities of GAM129 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with SEMA7A. 

[20221] Small glutamine-rich tetratricopeptide repeat 

(tpr)-containing (SGT, Accession NM_003021.2) is another 
GAM129 target gene, herein designated TARGET GENE. 
SGT BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by SGT, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SGT BINDING SITE, designated SEQ ID:2232, to the nu- 
cleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 

[20222] Another function of GAM129 is therefore inhibition of 
Small glutamine-rich tetratricopeptide repeat 
(tpr)-containing (SGT, Accession NM_003021.2) . Accord- 
ingly, utilities of GAM129 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SGT. 

[20223] Solute carrier family 12 (potassium/chloride transporters), 
member 4 (SLC12A4, Accession NM_005072.2) is another 
GAM129 target gene, herein designated TARGET GENE. 
SLC12A4 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SLC12A4, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SLC12A4 BINDING SITE, designated SEQ 
ID:8109, to the nucleotide sequence of GAM129 RNA, 
herein designated GAM RNA, also designated SEQ ID:213. 
[20224] Another function of GAM129 is therefore inhibition of So- 
lute carrier family 12 (potassium/chloride transporters), 
member 4 (SLC12A4, Accession NM_005072.2), a gene 
which is a potassium- chloride cotransporter. Accordingly, 
utilities of GAM129 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC12A4. 

[20225] jhe function of SLC12A4 has been established by previ- 
ous studies. Potassium- chloride cotransporters mediate 
the coupled movement of potassium and chloride ions 
across the plasma membrane. Gillen et al. (1996) cloned 
human potassium- chloride cotransporter- 1 based on 
the identification of ESTs with moderate homology to 
NKCC1 (OMIM Ref. No. 600840). The full- length se- 
quence was obtained from EST clones and by RT- PCR of 
HEK293 cell RNA. The 1,085- amino acid KCC1 protein is 
24 to 25% identical to NKCC1 and SLC12A3 (OMIM Ref. 



No. 600968) and shares 97% identity with rabbit KCC1. 
The overall structure of KCC1 is similar to that of other 
cation- chloride cotransporters, with 12 predicted trans- 
membrane regions, a large extracellular loop with poten- 
tial N- linked glycosylation sites, and cytoplasmic N- and 
C- terminal domains. Northern blot analysis revealed that 
KCC1 is expressed ubiquitously. Gillen et al. (1996) 
demonstrated that KCC1 exhibits the functional properties 
of the red cell K- CI cotransporter, including stimulation 
by swelling and N- ethylmaleimide, and low affinities for 
rubidium, chloride, and bumetanide. Pellegrino et al. 
(1998) demonstrated that levels of erythroid- KCC1 mRNA 
are upregulated during early stages of erythroid differen- 
tiation and fall to very low levels in later stages. They 
found no full- length KCC1 transcripts in human or mouse 
circulating reticulocytes. They suggested that erythroid- 
KCC1 may play a role in early erythroid maturation events. 

[20226] 

[20227] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20228] cillen, C. M.; Brill, S.; Payne, J. A.; Forbush, B., Ill : Molecu- 
lar cloning and functional expression of the K- CI co- 



transporter from rabbit, rat, and human: a new member of 
the cation- chloride cotransporter family. J. Biol. Chem. 
271: 16237- 16244, 1996. ; and 

[20229] Pellegrino, C. M.; Rybicki, A. C; Musto, S.; Nagel, R. L; 

Schwartz, R. S. : Molecular identification and expression of 
erythroid K:CI cotransporter in human and mouse ery- 
throleukemic cell. 

[20230] Further studies establishing the function and utilities of 
SLC12A4 are found in John Hopkins OMIM database 
record ID 604119, and in cited publications listed in Table 
5, which are hereby incorporated by refer- 
ence. Steroid-5-alpha-reductase, alpha polypeptide 1 
(3-oxo-5 alpha-steroid delta 4-dehydrogenase alpha 1) 
(SRD5A1, Accession NM_001047.1) is another CAM129 
target gene, herein designated TARGET GENE. SRD5A1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SRD5A1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SRD5A1 BINDING SITE, designated SEQ ID:11202, to the 
nucleotide sequence of GAM129 RNA, herein designated 
GAM RNA, also designated SEQ ID:213. 



[20231] Another function of GAM129 is therefore inhibition of 

Steroid-5-alpha-reductase, alpha polypeptide 1 (3-oxo-5 
alpha-steroid delta 4-dehydrogenase alpha 1) (SRD5A1, 
Accession NM_001047.1), a gene which catalyzes the 
conversion of testosterone into 5- alpha- dihydrotestos- 
terone and progesterone . and therefore may be associ- 
ated with Polycystic ovary syndrome (pcos). Accordingly, 
utilities of GAM129 include diagnosis, prevention and 
treatment of Polycystic ovary syndrome (pcos), and of 
other diseases and clinical conditions associated with 
SRD5A1. 

[20232] The function of SRD5A1 has been established by previous 
studies. Harris et al. (1992) concluded that SRD5A1 is a 
minor component of the reductase activity in prostate al- 
though the gene was originally cloned from prostate. On 
the other hand, SRD5A1 appears to be the predominant 
isozyme of steroid 5- alpha- reductase in the scalp and 
elsewhere in the skin. The possibility of scalp- selective 
inhibitors being useful in the treatment of male pattern 
baldness, acne, and hirsutism, all 'disorders' that appear 
to be dihydrotestosterone dependent, was raised. Jenkins 
et al. (1992) used RFLPs of the SRD5A1 gene to exclude 
the gene as the site of the mutation in classic 5- alpha- 



reductase deficiency (pseudovaginal perineoscrotal hy- 
pospadias; 264600). They further showed that in contrast 
to the major steroid 5- alpha- reductase in the prostate 
and cultured skin fibroblasts, which was designated 
SRD5A2, the cDNA- encoded enzyme, representing 
SRD5A1, exhibited a neutral to basic pH optimum and was 
much less sensitive to inhibition by the 4- aza steroid fi- 
nasteride. 

[20233] 

[20234] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20235] Harris, C; Azzolina, B.; Baginsky, W.; Cimis, C; Rasmus- 
son, C. H.; Tolman, R. L; Raetz, C. R. H.; Ellsworth, K. : 
Identification and selective inhibition of an isozyme of 
steroid 5- alpha- reductase in human scalp. Proc. Nat. 
Acad. Sci. 89: 10787- 10791, 1992. ; and 

[20236] Jenkins, E. P.; Andersson, S.; Imperato- McGinley, J.; Wil- 
son, J. D.; Russell, D. W. : Genetic and pharmacological 
evidence for more than one human steroid 5- alpha- re- 
ductase. J. Clin. Invest. 

[20237] Further studies establishing the function and utilities of 
SRD5A1 are found in John Hopkins OMIM database record 



ID 184753, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Suppressor of 
ty 6 homolog (s. cerevisiae) (SUPT6H, Accession 
NM_003170.2) is another GAM129 target gene, herein 
designated TARGET GENE. SUPT6H BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by SUPT6H, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SUPT6H BINDING 
SITE, designated SEQ ID: 14488, to the nucleotide se- 
quence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 
[20238] Another function of GAM129 is therefore inhibition of 
Suppressor of ty 6 homolog (s. cerevisiae) (SUPT6H, Ac- 
cession NM_003 170.2), a gene which may normally act to 
repress transcription at a variety of loci, and also plays a 
role in chromatin structure or assembly. Accordingly, util- 
ities of GAM129 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
SUPT6H. 

[20239] The function of SUPT6H has been established by previous 
studies. Chiang et al. (1996) isolated and sequenced 



SUPT6H and Supt6h, the human and murine homologs of 
the Saccharomyces cerevisiae and Caenorhabditis elegans 
genes SPT6 and emb- 5, respectively. The human and 
murine SPT6 homologs are virtually identical, as they 
share more than 98% identity and more than 99% similar- 
ity at the protein level. The derived amino acid sequences 
of these 2 genes predicted a 1,603- amino acid polypep- 
tide in human and a 1,726- amino acid polypeptide in 
mouse, respectively. The proteins have a highly acidic 5- 
prime region, a degenerate SH2 domain, and a leucine 
zipper, features consistent with a nuclear protein that 
regulates transcription. Northern blotting revealed a 7.0- 
kb transcript that was expressed constitutively in both 
mouse and human. Chiang et al. (1996) commented that 
SUPT6H appears to be functionally analogous to SPT6 and 
emb- 5 and may therefore regulate transcription through 
establishment or maintenance of chromatin structure. By 
PCR- based analysis of somatic cell hybrids and by fluo- 
rescence in situ hybridization, Chiang et al. (1996) 
mapped the human homolog to 17qll.2. Segre et al. 
(1995) detected a cDNA fragment from the Supt6h gene 
on a mouse YAC that also contained the 'nude' locus. 
Their data placed Supt6h approximately 100 kb from whn 



(OMIM Ref. No. 600838), which is located on mouse chro- 
mosome 11. Thus, the Supt6h gene was mapped to 
mouse chromosome 11B1, which exhibits extensive ho- 
mology of synteny with proximal human 17q. 

[20240] 

[20241] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20242] Chiang, P.- W.; Wang, S.; Smithivas, P.; Song, W.- J.; Ra- 
mamoorthy, S.; Hillman, J.; Puett, S.; Van Keuren, M. L; 
Crombez, E.; Kumar, A.; Glover, T. W.; Miller, D. E.; Tsai, 
C- H.; Blackburn, C. C; Chen, X.- N.; Sun, Z.; Cheng, J. - 
F.; KorenbergJ. R.; Kurnit, D. M. : Identification and anal- 
ysis of the human and murine putative chromatin struc- 
ture regulator SUPT6H and Supt6h. Genomics 34: 328- 
333, 1996. ; and 

[20243] segre, J. A.; Nemhauser, J. L; Taylor, B. A.; Nadeau, J. H.; 
Lander, E. S. : Positional cloning of the nude locus: ge- 
netic, physical and transcription maps of the region and 
mutations. 

[20244] Further studies establishing the function and utilities of 
SUPT6H are found in John Hopkins OMIM database record 
ID 601333, and in cited publications listed in Table 5, 



which are hereby incorporated by reference.Tea domain 
family member 2 (TEAD2, Accession NM_003598.1) is an- 
other GAM 129 target gene, herein designated TARGET 
GENE. TEAD2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
TEAD2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TEAD2 BINDING SITE, designated 
SEQ ID: 18248, to the nucleotide sequence of GAM129 
RNA, herein designated GAM RNA, also designated SEQ 
ID:213. 

[20245] Another function of GAM129 is therefore inhibition of Tea 
domain family member 2 (TEAD2, Accession 
NM_003598.1), a gene which is a putative transcription 
factor that may be involved in the gene regulation of neu- 
ral development. Accordingly, utilities of GAM129 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TEAD2. 

[20246] The function of TEAD2 has been established by previous 
studies. Jacquemin et al. (1996) cloned the mouse and 
human homologs of TEF4, a member of the TEA/ATTS 
transcription factor family. They found that a partial TEF4 



cDNA encodes a protein that is 67% identical to TEF1 
(OMIM Ref. No. 189967). Additionally, they observed that 
TEF4 can cooperatively bind the GT- IIC and Sph(l+ll) en- 
hansons of the SV40 enhancer. Jacquemin et al. (1996) 
determined by RT- PCR that human TEF4 is strongly ex- 
pressed in a human ovarian carcinoma cell line, and they 
determined by in situ hybridization that tef4 is differen- 
tially expressed during mouse embryonic development. By 
fluorescence in situ hybridization and radiation hybrid 
analysis, Jacquemin et al. (1999) mapped the TEAD2 gene 
to 19ql3.3. 

[20247] 

[20248] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20249] Jacquemin, P.; Depetris, D.; Mattel, M.- C; Martial, J. A.; 
Davidson, I. : Localization of human transcription factor 
TEF- 4 and TEF- 5 (TEAD2, TEAD3) genes to chromo- 
somes 19ql3.3 and 6p21.2 using fluorescence in situ hy- 
bridization and radiation hybrid analysis. Genomics 55: 
127- 129, 1999. ; and 

[20250] jacquemin, P.; Hwang, J.- J.; Martial, J. A.; Dolle, P.; David- 
son, I. : A novel family of developmental^ regulated 



mammalian transcription factors containing the TEA/ATTS 
DNA binding do. 

[20251] Further studies establishing the function and utilities of 
TEAD2 are found in John Hopkins OMIM database record 
ID 601729, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Zinc finger, 
dhhc domain containing 7 (ZDHHC7, Accession 
NM_017740.1) is another GAM129 target gene, herein 
designated TARGET GENE. ZDHHC7 BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 
mRNA encoded by ZDHHC7, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZDHHC7 BIND- 
ING SITE, designated SEQ ID:3493, to the nucleotide se- 
quence of GAM 129 RNA, herein designated GAM RNA, 
also designated SEQ ID:213. 

[20252] Another function of GAM129 is therefore inhibition of Zinc 
finger, dhhc domain containing 7 (ZDHHC7, Accession 
NM_017740.1) . Accordingly, utilities of GAM129 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZDHHC7. 

[20253] 



[20254] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 130 
(GAM 130), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[20255] GAM130 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM130 was detected is described hereinabove 
with reference to Figs. 8-15. 

[20256] GAM130 gene, herein designated GAM GENE, and 

GAM130 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[20257] GAM130 gene encodes a GAM130 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM130 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM130 precursor RNA is designated SEQ ID:127, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[20258] GAM130 precursor RNA folds onto itself, forming GAM130 
folded precursor RNA, herein designated GAM FOLDED 



PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[20259] GAM130 precursor RNA folds onto itself, forming GAM130 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[20260] Nucleotide sequence of GAM130 precursor RNA, desig- 
nated SEQ-ID: 127, and a schematic representation of a 
predicted secondary folding of CAM 130 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[20261] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM130 folded precursor RNA into GAM130 RNA, 



herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: B) nucleotide sequence of GAM130 RNA is desig- 
nated SEQ ID:331, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[20262] GAM 130 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM130 target 
RNA, herein designated GAM TARGET RNA. GAM130 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[20263] GAM 130 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM130 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 130 
RNA is an accurate or a partial inversed-reversed se- 



quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM130 RNA may have a different number of target 
binding sites in untranslated regions of a GAM130 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 N UTR region, the 5'UTR region, or in both 3 X UTR 
and 5^UTR regions. 

[20264] jhe complementary binding of GAM130 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 130 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM130 target RNA into GAM130 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[20265] it is appreciated that GAM130 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM130 target genes. The mRNA of each one of this plu- 



rality of GAM130 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 130 RNA, 
herein designated GAM RNA, and which when bound by 
GAM130 RNA causes inhibition of translation of respective 
one or more GAM 130 target proteins. 

[20266] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM130 gene, herein designated GAM GENE, on one or 
more GAM 130 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[20267] it j S appreciated that specific functions and accordingly 



utilities of GAM130 correlate with, and may be deduced 
from, the identity of the target genes which GAM130 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[20268] 
[20269] 

[20270] Alpha-l-b glycoprotein (A1BG, Accession NP_570602.2) 
is a GAM130 target gene, herein designated TARGET 
GENE. A1BG BINDING SITE is a target binding site found in 
the 3 x untranslated region of mRNA encoded by A1BG, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of A1BG BINDING SITE, designated SEQ ID:6105, 
to the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20271] a function of GAM130 is therefore inhibition of Alpha-l-b 
glycoprotein (A1BG, Accession NP_570602.2), a gene 
which a plasma protein of unknown function. Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with A1BG. 



[20272] The function of A1BG has been established by previous 

studies. The complete amino acid sequence of alpha- 1B- 
glycoprotein, a plasma protein of unknown function, was 
determined by Ishioka et al. (1986). Sequence homology 
to immunoglobulins was recognized. Alpha- IB- glyco- 
protein is present in normal adult plasma at an average 
concentration of 22 mg/dl. Gahne et al. (1987) observed 
genetic polymorphism of A1B using one- dimensional 
horizontal polyacrylamide gel electrophoresis followed by 
Western blotting with specific antiserum. Three different 
phenotypes, designated 1- 1, 1- 2, and 2- 2, were ob- 
served. Family data supported the hypothesis that the 
three phenotypes are determined by 2 codominant alleles 
at an autosomal locus. In pigs the homologous locus is 
linked to malignant hyperthermia (OMIM Ref. No. 
145600). Several other linkages in pigs and in horses sug- 
gest that human chromosomes 19, 6, and 1 are 'candidate 
chromosomes' for bearing the human A1B. Juneja et al. 
(1988) found a higher degree of A1B polymorphism in 
American blacks than in Caucasian populations. They de- 
scribed new alleles. Eiberg et al. (1989) reported exclusion 
data for localization of the alpha- IB- glycoprotein gene 
polymorphism. Eiberg et al. (1989) found linkage between 



A1BG and Lutheran blood group (OMIM Ref. No. 111150); 
lod = 3.06 at theta = 0.05 in males, and lod = 1.42 at 
theta = 0.10 in females. They suggested that the most 
likely order of genes on chromosome 19 is C3- - SE- - 
LU — A1BG. 

[20273] 

[20274] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20275] ishioka, N.; Takahashi, N.; Putnam, F. W. : Amino acid se- 
quence of human plasma alpha- IB- glycoprotein: homol- 
ogy to the immunoglobulin supergene family. Proc. Nat. 
Acad. Sci. 83: 2363- 2367, 1986. ; and 

[20276] Eiberg, H.; Bisgaard, M. L; Mohr, J. : Linkage between al- 
pha- 1- B- glycoprotein (A1BG) and Lutheran (LU) red 
blood group system: assignment to chromosome 19: new 
genetic variants of A1BG. 

[20277] Further studies establishing the function and utilities of 
A1BG are found in John Hopkins OMIM database record ID 
138670, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.AAKl (Accession 
NP_055726.2) is another GAM130 target gene, herein 
designated TARGET GENE. AAK1 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by AAK1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of AAK1 BINDING SITE, designated 
SEQ ID:7111, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20278] Another function of GAM130 is therefore inhibition of 

AAK1 (Accession NP.055726.2) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AAK1. 

[20279] AD7C-NTP (Accession NP.055301.1) is another GAM130 
target gene, herein designated TARGET GENE. AD7C-NTP 
BINDING SITE1 and AD7C-NTP BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by AD7C-NTP, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of AD7C-NTP BINDING SITE1 
and AD7C-NTP BINDING SITE2, designated SEQ ID: 18860 
and SEQ ID:9687 respectively, to the nucleotide sequence 
of GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 



[20280] Another function of GAM130 is therefore inhibition of 

AD7C-NTP (Accession NP_055301.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
AD7C-NTP. 

[20281] Apcll anaphase promoting complex subunit 11 homolog 
(yeast) (ANAPC11, Accession NP.057560.8) is another 
GAM130 target gene, herein designated TARGET GENE. 
ANAPC11 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by 
ANAPC11, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ANAPC11 BINDING SITE, designated 
SEQ ID: 10495, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20282] Another function of GAM130 is therefore inhibition of 

Apcll anaphase promoting complex subunit 11 homolog 
(yeast) (ANAPC11, Accession NP_057560.8) . Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ANAPC11. 



[20283] Adaptor- related protein complex 1, mu 1 subunit (AP1M1, 
Accession NP_115882.1) is another GAM130 target gene, 
herein designated TARGET GENE. AP1M1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by AP1M1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of AP1M1 BINDING 
SITE, designated SEQ ID:4671, to the nucleotide sequence 
of GAM 130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20284] Another function of GAM130 is therefore inhibition of 

Adaptor-related protein complex 1, mu 1 subunit (AP1M1, 
Accession NP_115882.1), a gene which promotes the for- 
mation of clathrin- coated pits and vesicles. Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with AP1M1. 

[20285] The function of AP1M1 has been established by previous 
studies. Heterotetrameric adaptor complexes promote the 
formation of clathrin- coated pits and vesicles. The AP- 1 
adaptor, localized at the trans- Golgi network, is com- 
posed of 2 approximately 100- kD subunits, beta- prime 



adaptin (OMIM Ref. No. 600157) and gamma- adaptin 
(OMIM Ref. No. 603533); a medium subunit, AP47; and a 
small subunit, AP19 (OMIM Ref. No. 603531). Nakayama 
et al. (1991) isolated a mouse brain cDNA encoding AP47. 

[20286] 

[20287] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20288] D oray, B.; Ghosh, P.; Griffith, J.; Geuze, H.J.; Kornfeld, S. : 
Cooperation of GGAs and AP- 1 in packaging MPRs at the 
trans- Golgi network. Science 297: 1700- 1703, 2002. ; 
and 

[20289] Nakayama, Y.; Goebl, M.; O'Brine Greco, B.; Lemmon, S.; 
Pingchang Chow, E.; Kirchhausen, T. : The medium chains 
of the mammalian clathrin- associated proteins have a 
homolog in yeast. E. 

[20290] Further studies establishing the function and utilities of 
AP1M1 are found in John Hopkins OMIM database record 
ID 603535, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.APMl 
(Accession NP_004788.1) is another GAM130 target gene, 
herein designated TARGET GENE. APM1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 



mRNA encoded by APM1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of APM1 BINDING SITE, 
designated SEQ ID:4972, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20291] Another function of GAM130 is therefore inhibition of 

APM1 (Accession NP_004788.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APM1. 

[20292] Apolipoprotein a-v (APOA5, Accession NP.443200.1) is 
another GAM130 target gene, herein designated TARGET 
GENE. APOA5 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
APOA5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of APOA5 BINDING SITE, designated 
SEQ ID:9130, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20293] Another function of GAM130 is therefore inhibition of 
Apolipoprotein a-v (APOA5, Accession NP_443200.1) . 



Accordingly, utilities of GAM130 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with APOA5. 

[20294] Amyloid beta precursor protein (cytoplasmic tail) binding 
protein 2 (APPBP2, Accession NP_006371.2) is another 
GAM130 target gene, herein designated TARGET GENE. 
APPBP2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byAPPBP2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of APPBP2 BINDING SITE, designated SEQ ID:6678, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20295] Another function of GAM130 is therefore inhibition of 

Amyloid beta precursor protein (cytoplasmic tail) binding 
protein 2 (APPBP2, Accession NP_006371.2), a gene which 
interacts with the basolateral sorting signal of amyloid 
precursor protein, and therefore may be associated with 
Alzheimer's disease. Accordingly, utilities of GAM130 in- 
clude diagnosis, prevention and treatment of Alzheimer's 
disease, and of other diseases and clinical conditions as- 
sociated with APPBP2. 



[20296] The function of APPBP2 has been established by previous 
studies. Epithelial cell surfaces are divided into apical and 
basolateral domains. The basolateral sorting of cell sur- 
face proteins depends on the presence of peptide- based 
basolateral sorting signals (BaSS) in the cytoplasmic do- 
mains of proteins. Amyloid precursor protein (APP; 
104760), a basolateral protein implicated in the patho- 
genesis of Alzheimer disease (AD; 104300), contains a ty- 
rosine- based BaSS. Mutation of the tyrosine results in 
nonpolarized transport of APP. Using APP- BaSS as bait in 
a yeast 2- hybrid screen of a HeLa cell cDNA library, fol- 
lowed by negative selection with a tyr- ala mutant APP- 
BaSS as bait and 5- prime RACE, Zheng et al. (1998) iso- 
lated a cDNA encoding amyloid beta precursor protein- 
binding protein- 2 (OMIM Ref. No. APPBP2), which they 
called PAT1 (protein interacting with APP tail- 1). The de- 
duced 585- amino acid hydrophilic APPBP2 protein, which 
is identical to the uncharacterized KIAA0228 protein iden- 
tified by Nagase et al. (1996), lacks signal or transmem- 
brane sequences but contains N- and C- terminal globular 
structures, a coiled coil domain, several protein kinase C 
phosphorylation sites, and 4 imperfect C- terminal tan- 
dem repeats. Binding analysis determined that APPBP2 



binds specifically to the tyrosine- containing APP- BaSS 
and to to the complete cytoplasmic domain of APP; it does 
not bind to mutant APP- BaSS. Western blot analysis 
showed that APPBP2 is present as a 70- kD protein in 
both cytosolic and, together with APP, membrane- associ- 
ated cell fractions. Immunofluorescence microscopy 
demonstrated that APPBP2 is present in the Golgi region 
and that its distribution overlaps that of APP. SDS- PAGE 
and immunoblotting showed that APPBP2 interacts with 
microtubules and is functionally associated with APP 
transport and/or processing. By Northern blot analysis, 
Nagase et al. (1996) detected ubiquitous expression of 
KIAA0228 as an approximately 6.5- kb transcript. 

[20297] 

[20298] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20299] Nagase, T.; Seki, N.; Ishikawa, K.; Ohira, M.; Kawarabayasi, 
Y.; Ohara, O.; Tanaka, A.; Kotani, H.; Miyajima, N.; No- 
mura, N. : Prediction of the coding sequences of unidenti- 
fied human genes. VI. The coding sequences of 80 new 
genes (KIAA0201- KIAA0280) deduced by analysis of 
cDNA clones from cell line KG- 1 and brain. DNA Res. 3: 



321- 329, 1996. ; and 
[20300] Zheng, P.; Eastman, J.; Vande Pol, S.; Pimplikar, S. W. : 

PAT1, a microtubule- interacting protein, recognizes the 
basolateral sorting signal of amyloid precursor protein. 
Proc. Nat. Aca. 

[20301] Further studies establishing the function and utilities of 
APPBP2 are found in John Hopkins OMIM database record 
ID 605324, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Ankyrin re- 
peat and socs box-containing 9 (ASB9, Accession 
NP_076992.1) is another CAM130 target gene, herein 
designated TARGET GENE. ASB9 BINDING SITE is a target 
binding site found in the 5 N untranslated region of mRNA 
encoded by ASB9, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ASB9 BINDING SITE, designated 
SEQ ID:6639, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20302] Another function of GAM130 is therefore inhibition of 

Ankyrin repeat and socs box-containing 9 (ASB9, Acces- 
sion NP_076992.1) . Accordingly, utilities of GAM130 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with ASB9. 

[20303] Atpase, na+/k+ transporting, beta 2 polypeptide 

(ATP1B2, Accession NP_001669.1) is another GAM130 
target gene, herein designated TARGET GENE. ATP1B2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by ATP1B2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ATP1B2 BINDING SITE, designated SEQ ID:6894, to the nu- 
cleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20304] Another function of GAM130 is therefore inhibition of At- 
pase, na+/k+ transporting, beta 2 polypeptide (ATP1B2, 
Accession NP_001669.1), a gene which catalyzes the hy- 
drolysis of ATP coupled with the exchange of Na +/K+ 
ions across the plasma membrane. Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ATP1B2. 

[20305] The function of ATP1B2 has been established by previous 
studies. In the mouse, Malo et al. (1990) mapped the 
beta- 2 subunit of sodium- potassium- ATPase to chro- 
mosome 11 in a segment that is conserved on the peri- 



centromeric region of human chromosome 17. Thus, Malo 
et al. (1990) speculated that the human ATP1B2 gene is 
on the proximal short arm or pericentric area of chromo- 
some 17. By somatic cell hybrid analysis, Hsieh et al. 
(1990) demonstrated that the gene is indeed located on 
human chromosome 17 and confirmed the assignment to 
mouse chromosome 11, They referred to the gene as 
AMOG (adhesion molecule on glia). The adhesion 
molecule on glia is an integral membrane glycoprotein of 
MW 45- 50 K that is expressed by glial cells and mediates 
granule neuron migration along Bergmann glial cells in 
the developing cerebellum. The cDNA sequence of the 
mouse gene (Pagliusi et al., 1989) shows structural simi- 
larity to the beta subunit of Na,K- ATPase (ATP1B1; 
182330). This enzyme consists of 2 subunits: a catalytic 
alpha subunit and a beta subunit of unknown function. 
Like ATP1B1, AMOG is molecularly associated with the al- 
pha subunit and influences its catalytic activity. AMOG 
may be the same as what is referred to here as ATP1B2. 
Another beta- isoform gene expressed primarily in brain 
was isolated by Martin- Vasallo et al. (1989); its sequence 
is 97% identical to that for AMOG (Gloor et al., 1990). By 
study of recombinant inbred strains, Hsieh et al. (1990) 



placed the Amog locus close to the genes for zinc finger 
protein- 3 (OMIM Ref. No. 194480) and the asialoglyco- 
protein receptor (108360, 108361) in a region of mouse 
chromosome 11 that is homologous to human 17p. 

[20306] 

[20307] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20308] cioor, S.; Antonicek, H.; Sweadner, K. J.; Pagliusi, S.; 
Frank, R.; Moos, M.; Schachner, M. : The adhesion 
molecule on glia (AMOG) is a homologue of the beta sub- 
unit of the Na,K- ATPase.J. Cell Biol. 110: 165- 174, 
1990. ; and 

[20309] Martin- Vasallo, P.; Dackowski, P.; Emanuel, J. R.; Leven- 
son, R. : Identification of a putative isoform of the Na,K- 
ATPase beta subunit: primary structure and tissue- spe- 
cific expression. 

[20310] Further studies establishing the function and utilities of 
ATP1B2 are found in John Hopkins OMIM database record 
ID 182331, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Atpase, 
(na+)/k+ transporting, beta 4 polypeptide (ATP1B4, Ac- 
cession NP_036201.1) is another GAM130 target gene, 



herein designated TARGET GENE. ATP1B4 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by ATP1B4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ATP1B4 BINDING 
SITE, designated SEQ ID: 16642, to the nucleotide se- 
quence of GAM130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20311] Another function of GAM 130 is therefore inhibition of At- 
pase, (na+)/k+ transporting, beta 4 polypeptide (ATP1B4, 
Accession NP_036201.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ATP1B4. 

[20312] BA108L7.2 (Accession NP.112233.2) is another GAM130 
target gene, herein designated TARGET GENE. BA108L7.2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by BA108L7.2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BA108L7.2 BINDING SITE, designated SEQ ID:2887, to the 
nucleotide sequence of GAM130 RNA, herein designated 



GAM RNA, also designated SEQ ID:331. 
[20313] Another function of GAM130 is therefore inhibition of 

BA108L7.2 (Accession NP.112233.2) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
BA108L7.2. 

[20314] Bcl2-associated athanogene 5 (BAG 5, Accession 

NP_004864.1) is another GAM130 target gene, herein 
designated TARGET GENE. BAG 5 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by BAG5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BAG5 BINDING SITE, designated 
SEQ ID:770, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20315] Another function of GAM130 is therefore inhibition of 
Bcl2-associated athanogene 5 (BAG5, Accession 
NP_004864.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BAG 5. 

[20316] b melanoma antigen (BAGE, Accession NP_001178.1) is 
another GAM 130 target gene, herein designated TARGET 



GENE. BAGE BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by BAGE, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of BAGE BINDING SITE, designated SEQ ID: 15 169, 
to the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20317] Another function of GAM130 is therefore inhibition of B 
melanoma antigen (BAGE, Accession NP_001178.1) . Ac- 
cordingly, utilities of GAM130 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BAGE. 

[20318] BHD (Accession NP.659434.2) is another GAM130 target 
gene, herein designated TARGET GENE. BHD BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of multiple transcripts of mRNA encoded by BHD, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of BHD BINDING SITE, designated SEQ ID:19933, 
to the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 



[20319] Another function of GAM130 is therefore inhibition of BHD 
(Accession NP_659434.2) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BHD. 

[20320] C14orfl02 (Accession NP_060440.1) is another GAM130 
target gene, herein designated TARGET GENE. C14orfl02 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by C14orfl02, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orfl02 BINDING SITE, designated SEQ ID:11571, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20321] Another function of GAM130 is therefore inhibition of 

C14orfl02 (Accession NP_060440.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
C14orfl02. 

[20322] ci4orfll3 (Accession NP_060100.1) is another GAM130 
target gene, herein designated TARGET GENE. C14orfll3 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by C14orfll3, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C14orfll3 BINDING SITE, designated SEQ ID:19332, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20323] Another function of GAM130 is therefore inhibition of 

C14orfll3 (Accession NP_060100.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
C14orfll3. 

[20324] chromosome 21 open reading frame 51 (C21orf51, Ac- 
cession NP_478062.1) is another GAM130 target gene, 
herein designated TARGET GENE. C21orf51 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C21orf51, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C21orf51 
BINDING SITE, designated SEQ ID:17801, to the nucleotide 
sequence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20325] Another function of GAM130 is therefore inhibition of 



Chromosome 21 open reading frame 51 (C21orf51, Ac- 
cession NP_478062.1) . Accordingly, utilities of GAM130 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C21orf51. 

[20326] C4orf9 (Accession XP_035572.1) is another GAM130 tar- 
get gene, herein designated TARGET GENE. C4orf9 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by C4orf9, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of C4orf9 
BINDING SITE, designated SEQ ID:6895, to the nucleotide 
sequence of GAM130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20327] Another function of GAM130 is therefore inhibition of 

C4orf9 (Accession XP_035572.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with C4orf9. 

[20328] Chromosome 9 open reading frame 9 (C9orf9, Accession 
NP_061829.2) is another GAM130 target gene, herein 
designated TARGET GENE. C9orf9 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by C9orf9, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of C9orf9 BINDING SITE, designated 
SEQ ID:20130, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20329] Another function of GAM130 is therefore inhibition of 

Chromosome 9 open reading frame 9 (C9orf9, Accession 
NP_061829.2) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C9orf9. 

[20330] Calcium modulating ligand (CAMLG, Accession 

NP_001736.1) is another GAM130 target gene, herein 
designated TARGET GENE. CAMLG BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CAMLG, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CAMLG BINDING SITE, designated 
SEQ ID: 16032, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20331] Another function of GAM130 is therefore inhibition of 



Calcium modulating ligand (CAMLG, Accession 
NP_001736.1), a gene which is likely involved in the mo- 
bilization of calcium as a result of the tcr/cd3 complex in- 
teraction. Accordingly, utilities of GAM130 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with CAMLG. 
[20332] The function of CAMLG has been established by previous 
studies. Calcium- modulating cyclophilin ligand was dis- 
covered by Bram and Crabtree (1994) in a 2- hybrid 
screen for signaling molecules that interact with cy- 
clophilin B (OMIM Ref. No. 123841). It appears to be in- 
volved in the regulation of calcium signaling to T lympho- 
cytes and other cells. The murine gene, symbolized Caml, 
was localized by interspecific backcross analysis of the 
middle of chromosome 13. By fluorescence in situ hy- 
bridization, Bram et al. (1996) localized the human 
CAMLG gene to chromosome 5q23, a region known to be 
syntenic to mouse chromosome 13. 

[20333] 

[20334] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20335] Bram, R. J.; Crabtree, G. R. : Calcium signalling in T cells 



stimulated by a cyclophilin B- binding protein. Nature 
371: 355- 358, 1994. ; and 

[20336] Bram, R. J.; Valentine, V.; Shapiro, D. N.; Jenkins, N. A.; 
Gilbert, D. J.; Copeland, N. G. : The gene for calcium- 
modulating cyclophilin ligand (CAMLG) is located on hu- 
man chromosome 5. 

[20337] Further studies establishing the function and utilities of 
CAMLG are found in John Hopkins OMIM database record 
ID 601118, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Caspase re- 
cruitment domain family, member 6 (CARD6, Accession 
NP.115976.2) is another GAM130 target gene, herein 
designated TARGET GENE. CARD6 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CARD6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CARD6 BINDING SITE, designated 
SEQ ID:2870, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20338] Another function of GAM130 is therefore inhibition of 
Caspase recruitment domain family, member 6 (CARD6, 
Accession NP_115976.2) . Accordingly, utilities of 



GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CARD6. 

[20339] Core-binding factor, runt domain, alpha subunit 2; 

translocated to, 2 (CBFA2T2, Accession NP_005084.1) is 
another GAM130 target gene, herein designated TARGET 
GENE. CBFA2T2 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by CBFA2T2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CBFA2T2 BIND- 
ING SITE, designated SEQ ID:3576, to the nucleotide se- 
quence of GAM130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20340] Another function of GAM130 is therefore inhibition of 
Core-binding factor, runt domain, alpha subunit 2; 
translocated to, 2 (CBFA2T2, Accession NP_005084.1), a 
gene which is a putative transcription factor. Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CBFA2T2. 

[20341] The function of CBFA2T2 and its association with various 
diseases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM55.1. Core-binding factor, runt domain, alpha sub- 
unit 2; translocated to, 2 (CBFA2T2, Accession 
NP_787060.1) is another GAM130 target gene, herein 
designated TARGET GENE. CBFA2T2 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by CBFA2T2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CBFA2T2 BINDING SITE, designated SEQ ID:3576, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20342] Another function of GAM130 is therefore inhibition of 
Core-binding factor, runt domain, alpha subunit 2; 
translocated to, 2 (CBFA2T2, Accession NP_787060.1), a 
gene which is a putative transcription factor. Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CBFA2T2. 

[20343] The function of CBFA2T2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to GAM55.1.Chemokine (c-c motif) ligand 22 (CCL22, Ac- 
cession NP.002981.2) is another GAM130 target gene, 
herein designated TARGET GENE. CCL22 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by CCL22, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CCL22 BINDING SITE, 
designated SEQ ID:18224, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20344] Another function of GAM130 is therefore inhibition of 
Chemokine (c-c motif) ligand 22 (CCL22, Accession 
NP_002981.2) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CCL22. 

[20345] Cyclin f (CCNF, Accession NP_001752.1) is another 

GAM130 target gene, herein designated TARGET GENE. 
CCNF BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by CCNF, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



CCNF BINDING SITE, designated SEQ ID:3240, to the nu- 
cleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20346] Another function of GAM130 is therefore inhibition of Cy- 
clin f (CCNF, Accession NP_001752.1), a gene which likely 
to be involved in the control of the cell cycle during s 
phase and g2. Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CCNF. 

[20347] The function of CCNF has been established by previous 
studies. While searching in the 16pl3.3 region for candi- 
date genes for autosomal dominant polycystic kidney dis- 
ease (PKD1; 173900), Kraus et al. (1994) identified a new 
member of the cyclin family. They characterized the tran- 
script by sequencing, determination of exon/intron 
boundaries, and Northern blot analysis. Cyclin F is related 
to cyclins A (CCNA; 123835) and B (CCNB; 123836) by se- 
quence, but its function is unknown. Cyclin F is the largest 
known human cyclin. Obermayr et al. (1995) mapped the 
gene to mouse chromosome 17 by analysis of hamster/ 
mouse or human/mouse somatic cell hybrids containing 
Robertsonian translocations. For more accurate mapping, 
they used the BXD recombinant inbred strain system. Bai 



et al. (1996) determined that SKP1 (OMIM Ref. No. 
601434) binds to CCNF, SKP2 (OMIM Ref. No. 601436), 
and potentially to other regulatory proteins that may be 
involved in ubiquitin proteolysis. Binding occurs through a 
novel motif, termed the F box. The F box contains about 
40 residues and, in approximately half of the F- box pro- 
teins identified by Bai et al. (1996), it was associated with 
leucine- rich regions (LRRs), as in SKP2, or with WD40 re- 
peats, as in BTRC (OMIM Ref. No. 603482). The F- box 
only proteins, including CCNF, contain no other recogniz- 
able motifs. 

[20348] 

[20349] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20350] Kraus, B.; Pohlschmidt, M.; Leung, A. L. S.; Germino, G. C; 
Snarey, A.; Schneider, M. C; Reeders, S. T.; Frischauf, A.- 
M. : A novel cyclin gene (CCNF) in the region of the poly- 
cystic kidney disease gene (PKD1). Genomics 24: 27- 33, 
1994. ; and 

[20351] Bai, C; Sen, P.; Hofmann, K.; Ma, L; Goebl, M.; Harper, J. 
W.; Elledge, S.J. : SKP1 connects cell cycle regulators to 
the ubiquitin proteolysis machinery through a novel motif, 



the F- . 

[20352] Further studies establishing the function and utilities of 
CCNF are found in John Hopkins OMIM database record ID 
600227, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cd209 antigen 
(CD209, Accession NP.066978.1) is another GAM130 tar- 
get gene, herein designated TARGET GENE. CD209 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by CD209, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CD209 
BINDING SITE, designated SEQ ID:7192, to the nucleotide 
sequence of GAM130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20353] Another function of GAM130 is therefore inhibition of 

Cd209 antigen (CD209, Accession NP_066978.1), a gene 
which may play an important role in the CD4- indepen- 
dent association of HIV with cells. Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CD209. 

[20354] The function of CD209 and its association with various 
diseases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM96.1.Cdcl4 cell division cycle 14 homolog b (s. 
cerevisiae) (CDC14B, Accession NP_201589.1) is another 
GAM130 target gene, herein designated TARGET GENE. 
CDC14B BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CDC14B, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CDC14B BINDING SITE, desig- 
nated SEQ ID:2262, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 
[20355] Another function of GAM130 is therefore inhibition of 
Cdcl4 cell division cycle 14 homolog b (s. cerevisiae) 
(CDC14B, Accession NP_201589.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
CDC14B. 

[20356] CDKALl (Accession NP_060244.1) is another GAM 130 tar- 
get gene, herein designated TARGET GENE. CDKALl BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by CDKALl, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CDKAL1 
BINDING SITE, designated SEQ ID:2168, to the nucleotide 
sequence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20357] Another function of GAM130 is therefore inhibition of CD- 
KALI (Accession NP_060244.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDKAL1. 

[20358] cat eye syndrome chromosome region, candidate 1 

(CECR1, Accession NP.059120.2) is another GAM130 tar- 
get gene, herein designated TARGET GENE. CECR1 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
CECR1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CECR1 BINDING SITE, designated 
SEQ ID: 15627, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20359] Another function of GAM130 is therefore inhibition of Cat 



eye syndrome chromosome region, candidate 1 (CECR1, 
Accession NP_059120.2) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CECR1. 
[20360] cat eye syndrome chromosome region, candidate 1 

(CECR1, Accession NP_803124.1) is another GAM130 tar- 
get gene, herein designated TARGET GENE. CECR1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
CECR1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CECR1 BINDING SITE, designated 
SEQ ID: 15627, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20361] Another function of GAM 130 is therefore inhibition of Cat 
eye syndrome chromosome region, candidate 1 (CECR1, 
Accession NP_803124.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CECR1. 

[20362] Centromere protein h (CENPH, Accession NP_075060.1) is 
another GAM130 target gene, herein designated TARGET 



GENE. CENPH BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
CENPH, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CENPH BINDING SITE, designated 
SEQ ID: 14626, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20363] Another function of GAM130 is therefore inhibition of 

Centromere protein h (CENPH, Accession NP_075060.1) . 
Accordingly, utilities of GAM130 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CENPH. 

[20364] CGI-18 (Accession NP_057031.1) is another GAM130 tar- 
get gene, herein designated TARGET GENE. CGI-18 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by CGI-18, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CGI-18 
BINDING SITE, designated SEQ ID:8151, to the nucleotide 
sequence of GAM 130 RNA, herein designated GAM RNA, 



also designated SEQ ID:331. 

[20365] Another function of GAM130 is therefore inhibition of 

CGI-18 (Accession NP_057031.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CGI-18. 

[20366] c-type (calcium dependent, carbohydrate-recognition do- 
main) lectin, superfamily member 12 (CLECSF12, Acces- 
sion NP.072092.2) is another GAM130 target gene, herein 
designated TARGET GENE. CLECSF12 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by CLECSF12, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CLECSF12 BIND- 
ING SITE, designated SEQ ID: 16032, to the nucleotide se- 
quence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20367] Another function of GAM130 is therefore inhibition of C- 
type (calcium dependent, carbohydrate-recognition do- 
main) lectin, superfamily member 12 (CLECSF12, Acces- 
sion NP_072092.2), a gene which is a pattern- recognition 
receptor . Accordingly, utilities of GAM130 include diag- 
nosis, prevention and treatment of diseases and clinical 



conditions associated with CLECSF12. 

[20368] The function of CLECSF12 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Coxl5 homolog, cytochrome c oxidase as- 
sembly protein (yeast) (COX15, Accession NP_510870.1) is 
another GAM130 target gene, herein designated TARGET 
GENE. COX15 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by COX15, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of COX15 BINDING 
SITE, designated SEQ ID:2870, to the nucleotide sequence 
of GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20369] Another function of GAM130 is therefore inhibition of 

Coxl5 homolog, cytochrome c oxidase assembly protein 
(yeast) (COX15, Accession NP_510870.1) . Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with COX15. 

[20370] Carboxypeptidase a4 (CPA4, Accession NP_057436.1) is 



another GAM130 target gene, herein designated TARGET 
GENE. CPA4 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by CPA4, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CPA4 BINDING SITE, designated SEQ ID: 14507, 
to the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20371] Another function of GAM130 is therefore inhibition of 
Carboxypeptidase a4 (CPA4, Accession NP_057436.1) . 
Accordingly, utilities of GAM130 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CPA4. 

[20372] cleavage and polyadenylation specific factor 2, lOOkda 
(CPSF2, Accession XP.029311.2) is another GAM130 tar- 
get gene, herein designated TARGET GENE. CPSF2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by CPSF2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CPSF2 
BINDING SITE, designated SEQ ID:7534, to the nucleotide 



sequence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20373] Another function of GAM130 is therefore inhibition of 
Cleavage and polyadenylation specific factor 2, lOOkda 
(CPSF2, Accession XP_029311.2) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CPSF2. 

[20374] eyes (Accession NP_06 1820.1) is another GAM 130 target 
gene, herein designated TARGET GENE. CYCS BINDING 
SITE1 and CYCS BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by CYCS, 
corresponding to target binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CYCS BINDING SITE1 and CYCS BINDING SITE2, 
designated SEQ ID:5106 and SEQ ID:18712 respectively, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20375] Another function of GAM130 is therefore inhibition of 

CYCS (Accession NP_061820.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CYCS. 

[20376] Debranching enzyme homolog 1 (s. cerevisiae) (DBR1, Ac- 



cession NP_057300.1) is another GAM130 target gene, 
herein designated TARGET GENE. DBR1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by DBR1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DBR1 BINDING SITE, 
designated SEQ ID: 1786, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20377] Another function of GAM130 is therefore inhibition of De- 
branching enzyme homolog 1 (s. cerevisiae) (DBR1, Ac- 
cession NP_057300.1) . Accordingly, utilities of GAM130 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DBR1. 

[20378] DCTN6 (Accession NP_006562.1) is another GAM130 tar- 
get gene, herein designated TARGET GENE. DCTN6 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by DCTN6, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of DCTN6 
BINDING SITE, designated SEQ ID:807, to the nucleotide 



sequence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20379] Another function of GAM130 is therefore inhibition of 

DCTN6 (Accession NP_006562.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DCTN6. 

[20380] Dead/h (asp-glu-ala-asp/his) box polypeptide 11 

(chll-like helicase homolog, s. cerevisiae) (DDX11, Acces- 
sion NP_085913.1) is another GAM130 target gene, herein 
designated TARGET GENE. DDX11 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by DDX11, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
DDX11 BINDING SITE, designated SEQ ID:14693, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20381] Another function of GAM130 is therefore inhibition of 
Dead/h (asp-glu-ala-asp/his) box polypeptide 11 
(chll-like helicase homolog, s. cerevisiae) (DDX11, Acces- 
sion NP_085913.1), a gene which could be an ATP- de- 
pendent DNA- binding helicase and may intervene in cell 



cycle regulation. Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DDX11. 
[20382] The function of DDX11 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Dna fragmentation factor, 40kda, beta 
polypeptide (caspase-activated dnase) (DFFB, Accession 
NP_004393.1) is another GAM130 target gene, herein 
designated TARGET GENE. DFFB BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DFFB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DFFB BINDING SITE, designated 
SEQ ID:11120, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20383] Another function of GAM130 is therefore inhibition of Dna 
fragmentation factor, 40kda, beta polypeptide 
(caspase-activated dnase) (DFFB, Accession 
NP_004393.1), a gene which induces DNA fragmentation 
and chromatin condensation during apoptosis. Accord- 



ingly, utilities of GAM130 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DFFB. 

[20384] The function of DFFB has been established by previous 
studies. Binding of the Fas ligand (FASL; 134638), also 
known as apoptosis antigen ligand- 1 (APT1LG1), a mem- 
ber of the tumor necrosis factor family, to its receptor Fas 
(OMIM Ref. No. 134637), also known as apoptosis antigen 
1 (APT1), causes trimerization of the receptor. The trimer- 
ized receptor recruits caspase- 8 (CASP8; 601763), also 
known as apoptosis- related cysteine protease, through 
the adaptor molecule FADD (OMIM Ref. No. 602457), 
which stands for 'Fas- associating protein with death do- 
main;' the trimerized receptor activates CASP8 at the 
plasma membrane by forming the death- inducing signal- 
ing complex. Activated CASP8 sequentially activates other 
members of the caspase family, such as CASP3 and CASP6 
(OMIM Ref. No. 601532), which act downstream in the 
caspase cascade. The activated caspases then cleave vari- 
ous cellular substrates to cause the morphologic cellular 
changes observed during apoptosis. Mukae et al. (1998) 
cloned and characterized a DNase that can be activated by 
CASP3 and is involved in the degradation of chromosomal 



DNA into nucleosomal units during apoptosis. The cDNA 
of human caspase- activated DNase (CAD) was found to 
be expressed in cells that easily undergo DNA fragmenta- 
tion in response to apoptotic stimuli, but not in those that 
do not show apoptotic DNA fragmentation. Introduction of 
a CAD expression vector resulted in enhanced DNA frag- 
mentation. By FISH, Mukae et al. (1998) localized the 
functional CAD gene to lp36.3. The CAD mRNA was ex- 
pressed in a limited number of human tissues, including 
pancreas, spleen, prostate, and ovary. By FISH, Judson et 
al. (2000) showed that DFFB lies distal to DFFA. They also 
mapped a processed DFFB pseudogene to chromosome 9. 
DFFB itself contains 7 coding exons spanning 10 kb. Ex- 
haustive mutation screening of 41 neuroblastomas and 
other tumors in which a lp36 tumor suppressor gene had 
been implicated showed no tumor- specific mutations. A 
coding region polymorphism was used to demonstrate 
uniformly biallelic expression in human fetal DFFB tran- 
scripts. Since the putative neuroblastoma tumor suppres- 
sor gene in distal lp36 is predicted to be maternally ex- 
pressed, the lack of imprinting and absence of somatic 
mutations in DFFB indicate that it probably is not the neu- 
roblastoma tumor suppressor gene. 



[20385] 

[20386] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20387] judson, H.; van Roy, N.; Strain, L; Vandesompele, J.; Van 
Gele, M.; Speleman, F.; Bonthron, D. T. : Structure and 
mutation analysis of the gene encoding DNA fragmenta- 
tion factor 40 (caspase- activated nuclease), a candidate 
neuroblastoma tumour suppressor gene. Hum. Genet. 
106: 406- 413, 2000. ; and 

[20388] |_i Uj X.; Zou, H.; Slaughter, C.; Wang, X. : DFF, a het- 

erodimeric protein that functions downstream of caspase- 
3 to trigger DNA fragmentation during apoptosis. Cell 89: 
175- 184, 1997. 

[20389] Further studies establishing the function and utilities of 
DFFB are found in John Hopkins OMIM database record ID 
601883, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Dihydrofolate reduc- 
tase (DHFR, Accession NP_000782.1) is another GAM130 
target gene, herein designated TARGET GENE. DHFR BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by DHFR, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 



II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DHFR BIND- 
ING SITE, designated SEQ ID:18204, to the nucleotide se- 
quence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20390] Another function of GAM130 is therefore inhibition of Di- 
hydrofolate reductase (DHFR, Accession NP_000782.1), a 
gene which converts dihydrofolate into tetrahydrofolate. 
Accordingly, utilities of GAM130 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with DHFR. 

[20391] The function of DHFR and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM64.1.DKFZP564G092 (Accession NP_056416.1) is 
another GAM130 target gene, herein designated TARGET 
GENE. DKFZP564G092 BINDING SITE is a target binding 
site found in the 5 x untranslated region of mRNA encoded 
by DKFZP564G092, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP564G092 BINDING SITE, 
designated SEQ ID:1337, to the nucleotide sequence of 



GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20392] Another function of GAM130 is therefore inhibition of DK- 
FZP564G092 (Accession NP_056416.1) . Accordingly, util- 
ities of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP564G092. 

[20393] DKFZp667B1218 (Accession NP_808881.1) is another 
GAM130 target gene, herein designated TARGET GENE. 
DKFZp667B1218 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZp667B1218, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp667B1218 BINDING SITE, 
designated SEQ ID:14527, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20394] Another function of GAM130 is therefore inhibition of DK- 
FZp667B1218 (Accession NP_808881.1) . Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp667B1218. 



[20395] DKFZp761J139 (Accession NP_115656.1) is another 

GAM130 target gene, herein designated TARGET GENE. 
DKFZp761J139 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by DK- 
FZp761J139, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp761J139 BINDING SITE, des- 
ignated SEQ ID:6176, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20396] Another function of GAM130 is therefore inhibition of DK- 
FZp761J139 (Accession NP_115656.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp761J139. 

[20397] DKFZp761O0113 (Accession NP_060879.1) is another 
GAM130 target gene, herein designated TARGET GENE. 
DKFZp761O0113 BINDING SITE is a target binding site 
found in the 5^ untranslated region of mRNA encoded by 
DKFZp761O0113, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of DKFZp761O0113 BINDING SITE, 
designated SEQ ID:6894, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20398] Another function of GAM130 is therefore inhibition of DK- 
FZp761O0113 (Accession NP_060879.1) . Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761O0113. 

[20399] DKFZp762ll37 (Accession NP.689624.1) is another 

GAM130 target gene, herein designated TARGET GENE. 
DKFZp762ll37 BINDING SITE is a target binding site found 
in the 3 N untranslated region of mRNA encoded by DK- 
FZp762ll37, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp762ll37 BINDING SITE, des- 
ignated SEQ ID:2536, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20400] Another function of GAM130 is therefore inhibition of DK- 
FZp762ll37 (Accession NP_689624.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
DKFZp762ll37. 



[20401] Down syndrome critical region gene 6 (DSCR6, Accession 
NP_061835.1) is another GAM130 target gene, herein 
designated TARGET GENE. DSCR6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DSCR6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DSCR6 BINDING SITE, designated 
SEQ ID: 10753, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20402] Another function of GAM130 is therefore inhibition of 

Down syndrome critical region gene 6 (DSCR6, Accession 
NP_061835.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DSCR6. 

[20403] Dual specificity phosphatase 19 (DUSP19, Accession 
NP_543152.1) is another GAM130 target gene, herein 
designated TARGET GENE. DUSP19 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by DUSP19, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of DUSP19 BINDING 
SITE, designated SEQ ID:11650, to the nucleotide se- 
quence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20404] Another function of GAM130 is therefore inhibition of 
Dual specificity phosphatase 19 (DUSP19, Accession 
NP.543152.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DUSP19. 

[20405] Ecotropic viral integration site 5 (EVI5, Accession 

NP.005656.2) is another GAM130 target gene, herein 
designated TARGET GENE. EVI5 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by EVI5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of EVI5 BINDING SITE, designated 
SEQ ID:1296, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20406] Another function of GAM130 is therefore inhibition of 
Ecotropic viral integration site 5 (EVI5, Accession 
NP_005656.2) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with EVI5. 
[20407] Fanconi anemia, complementation group f (FANCF, Acces- 
sion NP_073562.1) is another GAM130 target gene, herein 
designated TARGET GENE. FANCF BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by FANCF, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FANCF BINDING SITE, designated 
SEQ ID: 14481, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20408] Another function of GAM130 is therefore inhibition of 

Fanconi anemia, complementation group f (FANCF, Acces- 
sion NP_073562.1) . Accordingly, utilities of GAM130 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FANCF. 

[20409] FLJ10713 (Accession NP_060659.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ10713 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10713, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ10713 BINDING SITE, designated SEQ ID:10891, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20410] Another function of GAM130 is therefore inhibition of 

FLJ10713 (Accession NP_060659.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10713. 

[20 411 ] FLJ10902 (Accession NP_060736.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ 10902 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10902, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10902 BINDING SITE, designated SEQ ID:13320, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20412] Another function of GAM130 is therefore inhibition of 

FLJ10902 (Accession NP_060736.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



FLJ10902. 

[20413] FLJ10922 (Accession NP_060743.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ 10922 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10922, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10922 BINDING SITE, designated SEQ ID:5661, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20414] Another function of GAM130 is therefore inhibition of 

FLJ10922 (Accession NP_060743.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10922. 

[20415] FLJ11235 (Accession NP_061906.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ11235 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 11235, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ11235 BINDING SITE, designated SEQ ID:3449, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20416] Another function of GAM130 is therefore inhibition of 

FLJ11235 (Accession NP.061906.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ11235. 

[20417] FLJ11323 (Accession NP_060860.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ 11323 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ11323, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ11323 BINDING SITE, designated 
SEQ ID:4059, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20418] Another function of GAM130 is therefore inhibition of 

FLJ11323 (Accession NP_060860.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ11323. 



[20419] FLJ12586 (Accession NP.078896.2) is another GAM130 
target gene, herein designated TARGET GENE. FLJ12586 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12586, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12586 BINDING SITE, designated SEQ ID:1864, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20420] Another function of GAM130 is therefore inhibition of 

FLJ12586 (Accession NP.078896.2) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12586. 

[20421] FLJ12747 (Accession XP.290972.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ12747 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12747, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12747 BINDING SITE, designated SEQ ID:11006, to the 



nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20422] Another function of GAM130 is therefore inhibition of 

FLJ12747 (Accession XP.290972.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12747. 

[20423] FLJ12903 (Accession NP_073590.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ 12903 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12903, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12903 BINDING SITE, designated SEQ ID:6673, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20424] Another function of GAM130 is therefore inhibition of 

FLJ12903 (Accession NP_073590.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12903. 

[20425] FLJ12973 (Accession NP_079184.1) is another GAM130 



target gene, herein designated TARGET GENE. FLJ 12973 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12973, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12973 BINDING SITE, designated SEQ ID:2871, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20426] Another function of GAM130 is therefore inhibition of 

FLJ12973 (Accession NP_079184.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12973. 

[20427] FLJ12975 (Accession NP.079085.2) is another GAM130 
target gene, herein designated TARGET GENE. FLJ 12975 
BINDING SITE1 and FLJ12975 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ12975, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ12975 BINDING SITE1 and 
FLJ12975 BINDING SITE2, designated SEQ ID:2871 and 



SEQ ID: 16538 respectively, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 
[20428] Another function of GAM130 is therefore inhibition of 

FLJ12975 (Accession NP.079085.2) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12975. 

[20429] FLJ13114 (Accession NP_078817.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ13114 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13114, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13114 BINDING SITE, designated SEQ ID:9782, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20430] Another function of GAM130 is therefore inhibition of 

FLJ13114 (Accession NP.078817.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ13114. 



[20431] FLJ14957 (Accession NP_116255.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ14957 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14957, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14957 BINDING SITE, designated SEQ ID:11158, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20432] Another function of GAM130 is therefore inhibition of 

FLJ14957 (Accession NP_116255.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14957. 

[20433] FLJ20079 (Accession NP_060126.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ20079 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20079, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20079 BINDING SITE, designated SEQ ID:10863, to the 



nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20434] Another function of GAM130 is therefore inhibition of 

FLJ20079 (Accession NP_060126.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20079. 

[20435] FLJ20245 (Accession NP_060193.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ20245 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20245, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20245 BINDING SITE, designated SEQ ID:7716, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20436] Another function of GAM130 is therefore inhibition of 

FLJ20245 (Accession NP_060193.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20245. 

[20437] FLJ23074 (Accession NP_079328.1) is another GAM130 



target gene, herein designated TARGET GENE. FLJ23074 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ23074, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23074 BINDING SITE, designated SEQ ID:9888, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20438] Another function of GAM130 is therefore inhibition of 

FLJ23074 (Accession NP_079328.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ23074. 

[20439] FLJ23233 (Accession NP.078967.2) is another GAM130 
target gene, herein designated TARGET GENE. FLJ23233 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23233, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23233 BINDING SITE, designated SEQ ID:14644, to the 
nucleotide sequence of GAM130 RNA, herein designated 



GAM RNA, also designated SEQ ID:331. 
[20440] Another function of GAM130 is therefore inhibition of 

FLJ23233 (Accession NP.078967.2) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ23233. 

[20441] FLJ23556 (Accession NP_079156.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ23556 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23556, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23556 BINDING SITE, designated SEQ ID:9031, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20442] Another function of GAM130 is therefore inhibition of 

FLJ23556 (Accession NP.079156.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ23556. 

[20443] FLJ23563 (Accession XP.041701.4) is another GAM130 
target gene, herein designated TARGET GENE. FLJ23563 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23563, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23563 BINDING SITE, designated SEQ ID:7932, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20444] Another function of GAM130 is therefore inhibition of 

FLJ23563 (Accession XP.041701.4) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ23563. 

[20445] FLJ30532 (Accession NP_653325.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ30532 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ30532, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30532 BINDING SITE, designated SEQ ID:6894, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 



[20446] Another function of GAM130 is therefore inhibition of 

FLJ30532 (Accession NP_653325.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ30532. 

[20447] FLJ31139 (Accession NP_775928.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ31139 
BINDING SITE1 and FLJ31139 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ31139, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ31139 BINDING SITE1 and 
FLJ31139 BINDING SITE2, designated SEQ ID:7990 and 
SEQ ID: 19702 respectively, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20448] Another function of GAM130 is therefore inhibition of 

FLJ31139 (Accession NP_775928.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ31139. 

[20449] FLJ31166 (Accession NP.694567.1) is another GAM130 



target gene, herein designated TARGET GENE. FLJ31166 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ31166, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31166 BINDING SITE, designated SEQ ID:11889, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20450] Another function of GAM130 is therefore inhibition of 

FLJ31166 (Accession NP.694567.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ31166. 

[20451] FLJ31338 (Accession NP.689682.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ31338 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ31338, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31338 BINDING SITE, designated SEQ ID:5852, to the 
nucleotide sequence of GAM130 RNA, herein designated 



GAM RNA, also designated SEQ ID:331. 
[20452] Another function of GAM130 is therefore inhibition of 

FLJ31338 (Accession NP_689682.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ31338. 

[20453] FLJ31393 (Accession NP_694569.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ31393 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ31393, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31393 BINDING SITE, designated SEQ ID:18530, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20454] Another function of GAM130 is therefore inhibition of 

FLJ31393 (Accession NP_694569.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ31393. 

[20455] FLJ32096 (Accession NP_776156.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ32096 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32096, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32096 BINDING SITE, designated SEQ ID:2283, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20456] Another function of GAM130 is therefore inhibition of 

FLJ32096 (Accession NP.776156.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32096. 

[20457] FLJ32130 (Accession NP.689671.2) is another GAM130 
target gene, herein designated TARGET GENE. FLJ32130 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ32130, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32130 BINDING SITE, designated SEQ ID:6894, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 



[20458] Another function of GAM130 is therefore inhibition of 

FLJ32130 (Accession NP.689671.2) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32130. 

[20459] FLJ32865 (Accession NP.653214.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ32865 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ32865, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32865 BINDING SITE, designated SEQ ID:3876, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20460] Another function of GAM130 is therefore inhibition of 

FLJ32865 (Accession NP_653214.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32865. 

[20461] FLJ34503 (Accession NP_775944.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ34503 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by FLJ34503, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ34503 BINDING SITE, designated SEQ ID:17842, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20462] Another function of GAM130 is therefore inhibition of 

FLJ34503 (Accession NP.775944.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ34503. 

[20463] FLJ34969 (Accession XP.114353.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ34969 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ34969, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ34969 BINDING SITE, designated SEQ ID:2871, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20464] Another function of GAM130 is therefore inhibition of 



FLJ34969 (Accession XP_114353.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ34969. 

[20465] FLJ37543 (Accession NP_775938.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ37543 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ37543, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ37543 BINDING SITE, designated SEQ ID:4619, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20466] Another function of GAM130 is therefore inhibition of 

FLJ37543 (Accession NP_775938.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ37543. 

[20467] FLJ38944 (Accession NP_689574.1) is another GAM130 
target gene, herein designated TARGET GENE. FLJ38944 
BINDING SITE1 and FLJ38944 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 



coded by FLJ38944, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ38944 BINDING SITE1 and 
FLJ38944 BINDING SITE2, designated SEQ ID:2995 and 
SEQ ID: 16294 respectively, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 
[20468] Another function of GAM130 is therefore inhibition of 

FLJ38944 (Accession NP_689574.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ38944. 

[20469] GPP34R (Accession NP.060648.2) is another GAM 130 tar- 
get gene, herein designated TARGET GENE. GPP34R BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by GPP34R, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GPP34R 
BINDING SITE, designated SEQ ID:8899, to the nucleotide 
sequence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 



[20470] Another function of GAM130 is therefore inhibition of 

GPP34R (Accession NP_060648.2) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GPP34R. 

[20471] q protein-coupled receptor 26 (GPR26, Accession 

NP.703143.1) is another GAM130 target gene, herein 
designated TARGET GENE. GPR26 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by GPR26, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR26 BINDING SITE, designated 
SEQ ID:2669, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20472] Another function of GAM130 is therefore inhibition of G 
protein-coupled receptor 26 (GPR26, Accession 
NP_703143.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR26. 

[20473] Gl to s phase transition 2 (GSPT2, Accession 

NP_060564.1) is another GAM130 target gene, herein 
designated TARGET GENE. GSPT2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 



encoded by GSPT2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GSPT2 BINDING SITE, designated 
SEQ ID: 18829, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20474] Another function of GAM130 is therefore inhibition of Gl 
to s phase transition 2 (GSPT2, Accession NP_060564.1) . 
Accordingly, utilities of GAM130 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with GSPT2. 

[20475] HATH 6 (Accession NP_1 162 16.1) is another GAM 130 tar- 
get gene, herein designated TARGET GENE. HATH 6 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by HATH6, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HATH 6 
BINDING SITE, designated SEQ ID:15485, to the nucleotide 
sequence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20476] Another function of GAM130 is therefore inhibition of 



HATH 6 (Accession NP_1 162 16.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HATH6. 

[20477] interleukin 12 receptor, beta 1 (IL12RB1, Accession 

NP_714912.1) is another GAM130 target gene, herein 
designated TARGET GENE. IL12RB1 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by IL12RB1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
IL12RB1 BINDING SITE, designated SEQ ID: 1878, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20478] Another function of GAM130 is therefore inhibition of In- 
terleukin 12 receptor, beta 1 (IL12RB1, Accession 
NP_714912.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IL12RB1. 

[20479] interleukin 19 (IL19, Accession NP_037503.2) is another 
GAM130 target gene, herein designated TARGET GENE. 
IL19 BINDING SITE is a target binding site found in the 5 X 
untranslated region of multiple transcripts of mRNA en- 



coded by IL19, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of IL19 BINDING SITE, designated SEQ 
ID:8423, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20480] Another function of GAM130 is therefore inhibition of In- 
terleukin 19 (IL19, Accession NP.037503.2), a gene which 
may play a role in B- cell activation and autoantibody pro- 
duction. Accordingly, utilities of GAM130 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with IL19. 

[20481] The function of IL19 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM94.1.lnterleukin 1 receptor accessory protein-like 
2 (IL1RAPL2, Accession NP_059112.1) is another GAM130 
target gene, herein designated TARGET GENE. IL1RAPL2 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by IL1RAPL2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



IL1RAPL2 BINDING SITE, designated SEQ ID: 17936, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20482] Another function of GAM130 is therefore inhibition of In- 
terleukin 1 receptor accessory protein-like 2 (IL1RAPL2, 
Accession NP_059112.1), a gene which may act in the de- 
velopment or function of the central nervous system, and 
therefore may be associated with Nonspecific mental re- 
tardation. Accordingly, utilities of GAM130 include diag- 
nosis, prevention and treatment of Nonspecific mental re- 
tardation, and of other diseases and clinical conditions 
associated with IL1RAPL2. 

[20483] The function of IL1RAPL2 has been established by previ- 
ous studies. The IL1 receptor family is composed of bona 
fide receptors (e.g., IL1R (OMIM Ref. No. 147810) and 
IL18R (OMIM Ref. No. 604494)), decoy receptors (e.g., 
IL1R2; 147811), signaling accessory receptors (e.g., 
IL1RAP (OMIM Ref. No. 602626) and IL18RAP (OMIM Ref. 
No. 604509)), and structurally homologous orphan recep- 
tors. During searches of genomic databases with the 
IL1RAPL1 (OMIM Ref. No. 300206) cDNA sequence, Jin et 
al. (2000) identified a close homolog, which they desig- 
nated IL1RAPL2, located on Xq22. They obtained a partial 



IL1RAPL2 cDNA by screening a human brain cDNA library. 
The cDNA encodes a deduced 658- amino acid protein 
that shares 65% identity with the IL1RAPL1 protein. Both 
proteins have novel C- terminal sequences not present in 
other members of the IL1 receptor family. The IL1RAPL2 
gene is transcribed in a centromere- to- telomere direc- 
tion. By searching genomic databases for sequences ho- 
mologous to the Toll homology domain (THD), Sana et al. 
(2000) identified a cDNA encoding IL1RAPL2, which they 
termed IL1R9. Sequence analysis predicted that the 307- 
amino acid cytoplasmic tail of the 686- amino acid 
IL1RAPL2 protein contains an additional 120 to 130 
residues beyond the THD, like IL1R8 (IL1RAPL1) but unlike 
other ILlRs. Northern blot analysis revealed expression of 
a 5.5- kb transcript in fetal brain. Functional analysis de- 
termined that neither IL1RAPL1 nor IL1RAPL2 activate nu- 
clear factor kappa- B (NFKB; OMIM Ref. No. 164011) ex- 
cept in the presence of bona fide receptors but not or- 
phan receptors. Evolutionary sequence analysis suggested 
that these orphan receptors probably form a functionally 
distinct subset of the IL1R superfamily. Jin et al. (2000) 
and Sana et al. (2000) suggested that, like IL1RAPL1, 
IL1RAPL2 may be the site of mutations causing nonspe- 



cific mental retardation. 

[20484] 

[20485] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20486] jj nj h.; Gardner, R. J.; Viswesvaraiah, R.; Muntoni, F.; 

Roberts, R. G. : Two novel members of the interleukin- 1 
receptor gene family, one deleted in Xp22.1- Xp21.3 
mental retardation. Europ. J. Hum. Genet. 8: 87- 94, 
2000. ; and 

[20487] Sana, T. R.; Debets, R.; Timans, J. C.; Bazan, J. F.; 

Kastelein, R. A. : Computational identification, cloning, 
and characterization of IL1R9, a novel interleukin- 1 re- 
ceptor- like gene e. 

[20488] Further studies establishing the function and utilities of 
IL1RAPL2 are found in John Hopkins OMIM database 
record ID 300277, and in cited publications listed in Table 
5, which are hereby incorporated by refer- 
ence. Indolethylamine n-methyltransferase (INMT, Acces- 
sion NP_006765.3) is another GAM130 target gene, herein 
designated TARGET GENE. INMT BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by INMT, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of INMT BINDING SITE, designated 
SEQ ID:2284, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20489] Another function of GAM130 is therefore inhibition of In- 
dolethylamine n-methyltransferase (INMT, Accession 
NP_006765.3) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with INMT. 

[20490] KIAA0063 (Accession NP_055691.1) is another GAM130 
target gene, herein designated TARGET GENE. KIAA0063 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0063, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0063 BINDING SITE, designated SEQ ID:11890, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20491] Another function of GAM130 is therefore inhibition of 

KIAA0063 (Accession NP_055691.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA0063. 

[20492] KIAA0117 (Accession XP_290939.1) is another GAM130 
target gene, herein designated TARGET GENE. KIAA0117 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0117, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0117 BINDING SITE, designated SEQ ID:10770, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20493] Another function of GAM130 is therefore inhibition of 

KIAA0117 (Accession XP_290939.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0117. 

[20494] KIAA0513 (Accession NP_055547.1) is another GAM130 
target gene, herein designated TARGET GENE. KIAA0513 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0513, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA0513 BINDING SITE, designated SEQ ID:6082, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20495] Another function of GAM130 is therefore inhibition of 

KIAA0513 (Accession NP_055547.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0513. 

[20496] KIAA0527 (Accession XP.171054.1) is another GAM130 
target gene, herein designated TARGET GENE. KIAA0527 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0527, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0527 BINDING SITE, designated SEQ ID:10779, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20497] Another function of GAM130 is therefore inhibition of 

KIAA0527 (Accession XP_171054.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA0527. 

[20498] KIAA0563 (Accession NP_055649.1) is another GAM130 
target gene, herein designated TARGET GENE. KIAA0563 
BINDING SITE1 and KIAA0563 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA0563, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA0563 BINDING SITE1 and 
KIAA0563 BINDING SITE2, designated SEQ ID:6206 and 
SEQ ID:3624 respectively, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20499] Another function of GAM130 is therefore inhibition of 

KIAA0563 (Accession NP.055649.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0563. 

[20500] KIAA0962 (Accession XP_290942.1) is another GAM 130 
target gene, herein designated TARGET GENE. KIAA0962 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0962, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0962 BINDING SITE, designated SEQ ID:2870, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20501] Another function of GAM130 is therefore inhibition of 

KIAA0962 (Accession XP_290942.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0962. 

[20502] KIAA1002 (Accession XP_290584.1) is another GAM130 
target gene, herein designated TARGET GENE. KIAA1002 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1002, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1002 BINDING SITE, designated SEQ ID: 1603, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20503] Another function of GAM130 is therefore inhibition of 

KIAA1002 (Accession XP_290584.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA1002. 

[20504] KIAA1054 (Accession XP.043493.5) is another GAM130 
target gene, herein designated TARGET GENE. KIAA1054 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1054, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1054 BINDING SITE, designated SEQ ID:5630, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20505] Another function of GAM130 is therefore inhibition of 

KIAA1054 (Accession XP.043493.5) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. 

[20506] KIAA1170 (Accession XP.045907.2) is another GAM130 
target gene, herein designated TARGET GENE. KIAA1170 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1170, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA1170 BINDING SITE, designated SEQ ID:9008, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20507] Another function of GAM130 is therefore inhibition of 

KIAA1170 (Accession XP.045907.2) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1170. 

[20508] KIAA1203 (Accession XP.049683.4) is another GAM130 
target gene, herein designated TARGET GENE. KIAA1203 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1203, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1203 BINDING SITE, designated SEQ ID: 14482, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20509] Another function of GAM130 is therefore inhibition of 

KIAA1203 (Accession XP.049683.4) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



KIAA1203. 

[20510] KIAA1257 (Accession XP_031577.2) is another GAM130 
target gene, herein designated TARGET GENE. KIAA1257 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1257, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1257 BINDING SITE, designated SEQ ID:6895, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20511] Another function of GAM 130 is therefore inhibition of 

KIAA1257 (Accession XP_031577.2) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1257. 

[20512] KIAA1268 (Accession XP_291055.1) is another GAM130 
target gene, herein designated TARGET GENE. KIAA1268 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1268, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



KIAA1268 BINDING SITE, designated SEQ ID:14527, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20513] Another function of GAM130 is therefore inhibition of 

KIAA1268 (Accession XP_291055.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1268. 

[20514] KIAA1615 (Accession NP_066002.1) is another GAM130 
target gene, herein designated TARGET GENE. KIAA1615 
BINDING SITE1 and KIAA1615 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA1615, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA1615 BINDING SITE1 and 
KIAA1615 BINDING SITE2, designated SEQ ID:19161 and 
SEQ ID: 19857 respectively, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20515] Another function of GAM130 is therefore inhibition of 

KIAA1615 (Accession NP_066002.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA1615. 

[20516] KIAA1712 (Accession XP.041497.2) is another GAM130 
target gene, herein designated TARGET GENE. KIAA1712 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA1712, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1712 BINDING SITE, designated 
SEQ ID: 16424, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20517] Another function of GAM130 is therefore inhibition of 

KIAA1712 (Accession XP.041497.2) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1712. 

[20518] KIAA1712 (Accession NP_085136.1) is another GAM130 
target gene, herein designated TARGET GENE. KIAA1712 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA1712, corresponding to a target binding site such 



as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1712 BINDING SITE, designated 
SEQ ID: 16424, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20519] Another function of GAM130 is therefore inhibition of 

KIAA1712 (Accession NP.085136.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1712. 

[20520] KIAA1737 (Accession NP.219494.1) is another GAM130 
target gene, herein designated TARGET GENE. KIAA1737 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by KIAA1737, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1737 BINDING SITE, designated SEQ ID:6894, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20521] Another function of GAM130 is therefore inhibition of 

KIAA1737 (Accession NP_219494.1) . Accordingly, utilities 



of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1737. 

[20522] KIAA1922 (Accession XP_057040.1) is another GAM130 
target gene, herein designated TARGET GENE. KIAA1922 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by KIAA1922, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1922 BINDING SITE, designated SEQ ID:6286, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20523] Another function of GAM130 is therefore inhibition of 

KIAA1922 (Accession XP_057040.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1922. 

[20524] KIAA1987 (Accession XP_113870.1) is another GAM130 
target gene, herein designated TARGET GENE. KIAA1987 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1987, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1987 BINDING SITE, designated SEQ ID: 14709, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20525] Another function of GAM130 is therefore inhibition of 

KIAA1987 (Accession XP_113870.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1987. 

[20526] Lysosomal-associated membrane protein 3 (LAMP3, Ac- 
cession NP.055213.1) is another GAM130 target gene, 
herein designated TARGET GENE. LAMP3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by LAMP3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LAMP3 BINDING 
SITE, designated SEQ ID:3877, to the nucleotide sequence 
of GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20527] Another function of GAM130 is therefore inhibition of 
Lysosomal-associated membrane protein 3 (LAMP3, Ac- 



cession NP_055213.1) . Accordingly, utilities of GAM130 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LAMP3. 

[20528] |_NK (Accession NP_005466.1) is another GAM 130 target 
gene, herein designated TARGET GENE. LNK BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LNK, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LNK BINDING 
SITE, designated SEQ ID:8277, to the nucleotide sequence 
of GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20529] Another function of GAM130 is therefore inhibition of LNK 
(Accession NP_005466.1), a gene which links T- cell re- 
ceptor activation signal to phospholipase c- gamma- 1, 
grb- 2 and phosphatidylinositol 3- kinase (by similarity). 
Accordingly, utilities of GAM130 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with LNK. 

[20530] The function of LNK has been established by previous 
studies. .By PCR using primers based on the rat Lnk se- 
quence and by screening a Jurkat cDNA library, Li et al. 



(2000) obtained a cDNA encoding human LNK. Sequence 
analysis predicted that the 575- amino acid LNK protein 
contains an N- terminal proline- rich region, a pleckstrin 
homology (PH) domain, and an Src homology 2 (SH2) do- 
main; the PH and SH2 domains are similar to those of the 
APS protein. Northern blot analysis detected low expres- 
sion of a 6.8- kb LNK transcript in various lymphoid cell 
lines. Confocal fluorescence microscopy showed that the 
majority of LNK is located in the juxtanuclear region with 
some found near the plasma membrane. Immunoprecipi- 
tation analysis demonstrated that LNK is phosphorylated 
by LCK (OMIM Ref. No. 153390) but not by SYK (OMIM Ref. 
No. 600085) and that LNK binds to the tyrosine- phos- 
phorylated TCR zeta chain via its SH2 domain. Functional 
analysis indicated that LNK inhibits the activation of NFAT 
(see OMIM Ref. No. 600489) in stimulated T cells 
[20531] Animal model experiments lend further support to the 

function of LNK. Takaki et al. (2000) generated Lnk- defi- 
cient mice and found that although they had unimpaired 
T- cell development in thymus, pre- B and immature B 
cells accumulated in enlarged spleens. In bone marrow, 
there was also an increase in B- lineage cells, reflecting 
enhanced production of B- cell progenitors due in part to 



hypersensitivity to SCF (KITLG; 184745) in the presence or 
absence of IL7 (OMIM Ref. No. 146660). Western blot 
analysis showed that mouse Lnk is actually a 68- kD pro- 
tein 

[20532] | t j S appreciated that the abovementioned animal model 
for LNK is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[20533] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20534] Lij v.; He, X.; Schembri- King, J.; Jakes, S.; Hayashi, J. : 
Cloning and characterization of human Lnk, an adaptor 
protein with pleckstrin homology and Src homology 2 do- 
mains that can inhibit T cell activation. J. Immun. 164: 
5199- 5206, 2000. ; and 

[20535] Takaki, S.; Sauer, K.; Iritani, B. M.; Chien, S.; Ebihara, Y.; 
Tsuji, K.; Takatsu, K.; Perlmutter, R. M. : Control of B cell 
production by the adaptor protein Lnk: definition of a 
conserve. 

[20536] Further studies establishing the function and utilities of 
LNK are found in John Hopkins OMIM database record ID 
605093, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. LOCI 19392 
(Accession NP_660290.1) is another GAM130 target gene, 
herein designated TARGET GENE. LOC119392 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOCI 19392, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC119392 BINDING SITE, designated SEQ ID:11220, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20537] Another function of GAM130 is therefore inhibition of 

LOC119392 (Accession NP_660290.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC119392. 

[20538] LOC128387 (Accession XP.059243.2) is another GAM130 
target gene, herein designated TARGET GENE. LOC128387 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC128387, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC128387 BINDING SITE, designated SEQ ID:13503, to 
the nucleotide sequence of CAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20539] Another function of GAM130 is therefore inhibition of 

LOC128387 (Accession XP.059243.2) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC128387. 

[20540] LOC135818 (Accession XP.059804.4) is another GAM130 
target gene, herein designated TARGET GENE. LOC135818 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC135818, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC135818 BINDING SITE, designated SEQ ID:9805, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20541] Another function of GAM130 is therefore inhibition of 

LOC135818 (Accession XP_059804.4) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC135818. 



[20542] LOC137886 (Accession XP.059929.3) is another GAM130 
target gene, herein designated TARGET GENE. LOC137886 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC137886, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC137886 BINDING SITE, designated SEQ ID:16853, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20543] Another function of GAM130 is therefore inhibition of 

LOC137886 (Accession XP.059929.3) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC137886. 

[20544] LOC143241 (Accession NP_620167.1) is another GAM 130 
target gene, herein designated TARGET GENE. LOC143241 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC143241, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC143241 BINDING SITE, designated SEQ ID:4120, to 



the nucleotide sequence of CAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20545] Another function of GAM130 is therefore inhibition of 

LOC143241 (Accession NP_620167.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC143241. 

[20546] LOC145053 (Accession XP.096714.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC145053 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145053, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145053 BINDING SITE, designated SEQ ID:6594, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20547] Another function of GAM130 is therefore inhibition of 

LOC145053 (Accession XP.096714.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145053. 

[20548] LOC146177 (Accession NP_778229.1) is another GAM130 



target gene, herein designated TARGET GENE. LOC146177 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC146177, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146177 BINDING SITE, designated SEQ ID:2870, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20549] Another function of GAM130 is therefore inhibition of 

LOC146177 (Accession NP.778229.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146177. 

[20550] LOC146229 (Accession XP.085387.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC146229 
BINDING SITE1 and LOC146229 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC146229, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC146229 BINDING SITE1 
and LOC146229 BINDING SITE2, designated SEQ ID:8717 



and SEQ ID:3994 respectively, to the nucleotide sequence 
of GAM 130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 
[20551] Another function of GAM130 is therefore inhibition of 

LOC146229 (Accession XP_085387.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146229. 

[20552] LOC146784 (Accession XP_085588.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC146784 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC146784, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146784 BINDING SITE, designated SEQ ID:14527, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20553] Another function of GAM130 is therefore inhibition of 

LOC146784 (Accession XP_085588.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146784. 



[20554] LOC147071 (Accession XP_054031.5) is another GAM130 
target gene, herein designated TARGET GENE. LOC147071 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC147071, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147071 BINDING SITE, designated SEQ ID:6206, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20555] Another function of GAM130 is therefore inhibition of 

LOC147071 (Accession XP.054031.5) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147071. 

[20556] LOC147841 (Accession XP.085924.2) is another GAM130 
target gene, herein designated TARGET GENE. LOC147841 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC147841, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147841 BINDING SITE, designated SEQ ID:739, to 



the nucleotide sequence of CAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20557] Another function of GAM130 is therefore inhibition of 

LOC147841 (Accession XP.085924.2) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147841. 

[20558] LOC148137 (Accession NP_653293.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC148137 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC148137, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148137 BINDING SITE, designated SEQ ID:2081, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20559] Another function of GAM130 is therefore inhibition of 

LOC148137 (Accession NP_653293.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148137. 

[20560] LOC148203 (Accession XP_086095.1) is another GAM130 



target gene, herein designated TARGET GENE. LOC148203 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC148203, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148203 BINDING SITE, designated SEQ ID:10581, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20561] Another function of GAM130 is therefore inhibition of 

LOC148203 (Accession XP_086095.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148203. 

[20562] LOC148709 (Accession XP_086281.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC148709 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC148709, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148709 BINDING SITE, designated SEQ ID:13543, to 
the nucleotide sequence of GAM130 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:331. 
[20563] Another function of GAM130 is therefore inhibition of 

LOC148709 (Accession XP_086281.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148709. 

[20564] LOC149149 (Accession XP_097598.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC149149 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC149149, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149149 BINDING SITE, designated SEQ ID:18540, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20565] Another function of GAM130 is therefore inhibition of 

LOC149149 (Accession XP_097598.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149149. 

[20566] LOC149506 (Accession XP_097661.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC149506 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC149506, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149506 BINDING SITE, designated SEQ ID:7438, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20567] Another function of GAM130 is therefore inhibition of 

LOC149506 (Accession XP_097661.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149506. 

[20568] LOC150587 (Accession XP_097917.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC150587 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC150587, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150587 BINDING SITE, designated SEQ ID:14454, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 



[20569] Another function of GAM130 is therefore inhibition of 

LOC150587 (Accession XP_097917.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150587. 

[20570] LOC152687 (Accession XP_087503.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC152687 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC152687, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152687 BINDING SITE, designated SEQ ID:17776, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20571] Another function of GAM130 is therefore inhibition of 

LOC152687 (Accession XP_087503.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152687. 

[20572] LOC153346 (Accession XP_098364.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC153346 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC153346, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153346 BINDING SITE, designated SEQ ID:1484, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20573] Another function of GAM130 is therefore inhibition of 

LOC153346 (Accession XP_098364.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153346. 

[20574] LOC153811 (Accession XP_087779.2) is another GAM130 
target gene, herein designated TARGET GENE. LOC153811 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC153811, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153811 BINDING SITE, designated SEQ ID:4924, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20575] Another function of GAM130 is therefore inhibition of 



LOC153811 (Accession XP.087779.2) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153811. 

[20576] LOC157623 (Accession XP.088346.6) is another GAM130 
target gene, herein designated TARGET GENE. LOC157623 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC157623, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157623 BINDING SITE, designated SEQ ID:18434, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20577] Another function of GAM130 is therefore inhibition of 

LOC157623 (Accession XP_088346.6) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157623. 

[20578] LOC157918 (Accession XP_098842.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC157918 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC157918, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157918 BINDING SITE, designated SEQ ID:1338, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20579] Another function of GAM130 is therefore inhibition of 

LOC157918 (Accession XP_098842.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157918. 

[20580] LOC162427 (Accession NP.835227.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC162427 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of multiple transcripts of mRNA encoded 
by LOC162427, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC162427 BINDING SITE, desig- 
nated SEQ ID: 14028, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20581] Another function of GAM130 is therefore inhibition of 



LOC162427 (Accession NP_835227.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC162427. 

[20582] LOC162427 (Accession XP.091549.3) is another GAM130 
target gene, herein designated TARGET GENE. LOC162427 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by LOC162427, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC162427 BINDING SITE, desig- 
nated SEQ ID: 14028, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20583] Another function of GAM130 is therefore inhibition of 

LOC162427 (Accession XP.091549.3) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC162427. 

[20584] LOC163227 (Accession NP_775802.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC163227 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC163227, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC163227 BINDING SITE, designated SEQ ID:799, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20585] Another function of GAM130 is therefore inhibition of 

LOC163227 (Accession NP_775802.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC163227. 

[20586] LOC164091 (Accession XP_089356.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC164091 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC164091, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC164091 BINDING SITE, designated SEQ ID:20153, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20587] Another function of GAM130 is therefore inhibition of 



LOC164091 (Accession XP_089356.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC164091. 

[20588] LOC169611 (Accession XP.095809.4) is another GAM130 
target gene, herein designated TARGET GENE. LOC169611 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC169611, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169611 BINDING SITE, designated SEQ ID:13298, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20589] Another function of GAM130 is therefore inhibition of 

LOC169611 (Accession XP.095809.4) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC169611. 

[20590] LOC197358 (Accession XP.113872.2) is another GAM130 
target gene, herein designated TARGET GENE. LOC197358 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC197358, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197358 BINDING SITE, designated SEQ ID:15866, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20591] Another function of GAM130 is therefore inhibition of 

LOC197358 (Accession XP.113872.2) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC197358. 

[20592] LOC200860 (Accession XP.117289.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC200860 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC200860, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200860 BINDING SITE, designated SEQ ID:8785, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20593] Another function of GAM130 is therefore inhibition of 

LOC200860 (Accession XP_117289.1) . Accordingly, utili- 



ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200860. 

[20594] LOC200895 (Accession NP_789785.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC200895 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC200895, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200895 BINDING SITE, designated SEQ ID:6736, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20595] Another function of GAM130 is therefore inhibition of 

LOC200895 (Accession NP_789785.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200895. 

[20596] LOC219731 (Accession XP.167596.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC2 19731 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC2 19731, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19731 BINDING SITE, designated SEQ ID: 1485, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20597] Another function of GAM130 is therefore inhibition of 

LOC2 19731 (Accession XP_167596.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC219731. 

[20598] LOC282890 (Accession XP_212581.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC282890 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC282890, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282890 BINDING SITE, designated SEQ ID: 14621, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20599] Another function of GAM130 is therefore inhibition of 

LOC282890 (Accession XP_212581.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC282890. 

[20600] LOC282927 (Accession XP.212629.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC282927 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC282927, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC282927 BINDING SITE, designated SEQ ID:14621, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20601] Another function of GAM130 is therefore inhibition of 

LOC282927 (Accession XP_212629.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC282927. 

[20602] LOC283177 (Accession XP_210903.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC283177 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283177, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC283177 BINDING SITE, designated SEQ ID:4745, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20603] Another function of GAM130 is therefore inhibition of 

LOC283177 (Accession XP_210903.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283177. 

[20604] LOC283262 (Accession XP_210952.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC283262 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283262, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283262 BINDING SITE, designated SEQ ID: 18890, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20605] Another function of GAM130 is therefore inhibition of 

LOC283262 (Accession XP_210952.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC283262. 

[20606] LOC283278 (Accession XP_210961.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC283278 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283278, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283278 BINDING SITE, designated SEQ ID:14527, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20607] Another function of GAM130 is therefore inhibition of 

LOC283278 (Accession XP_210961.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283278. 

[20608] LOC283323 (Accession XP_210973.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC283323 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283323, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC283323 BINDING SITE, designated SEQ ID:8110, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20609] Another function of GAM130 is therefore inhibition of 

LOC283323 (Accession XP_210973.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283323. 

[20610] LOC283387 (Accession XP_211007.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC283387 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283387, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283387 BINDING SITE, designated SEQ ID:15080, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20611] Another function of GAM130 is therefore inhibition of 

LOC283387 (Accession XP_211007.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283387. 



[20612] LOC283863 (Accession XP_208875.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC283863 
BINDING SITE1 and LOC283863 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC283863, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC283863 BINDING SITE1 
and LOC283863 BINDING SITE2, designated SEQ ID:7323 
and SEQ ID: 10774 respectively, to the nucleotide se- 
quence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20613] Another function of GAM130 is therefore inhibition of 

LOC283863 (Accession XP_208875.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283863. 

[20614] LOC283928 (Accession XP_208909.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC283928 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283928, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC283928 BINDING SITE, designated SEQ ID:17017, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20615] Another function of GAM130 is therefore inhibition of 

LOC283928 (Accession XP_208909.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283928. 

[20616] LOC284016 (Accession XP_211298.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284016 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284016, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284016 BINDING SITE, designated SEQ ID:9226, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20617] Another function of GAM130 is therefore inhibition of 

LOC284016 (Accession XP_211298.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC284016. 

[20618] LOC284019 (Accession XP_211302.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284019 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284019, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284019 BINDING SITE, designated SEQ ID:13475, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20619] Another function of GAM130 is therefore inhibition of 

LOC284019 (Accession XP_211302.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284019. 

[20620] LOC284102 (Accession XP.211327.3) is another GAM130 
target gene, herein designated TARGET GENE. LOC284102 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284102, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC284102 BINDING SITE, designated SEQ ID:17387, to 
the nucleotide sequence of CAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20621] Another function of GAM130 is therefore inhibition of 

LOC284102 (Accession XP.211327.3) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284102. 

[20622] LOC284108 (Accession XP_211328.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284108 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284108, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284108 BINDING SITE, designated SEQ ID:16225, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20623] Another function of GAM130 is therefore inhibition of 

LOC284108 (Accession XP_211328.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284108. 



[20624] LOC284145 (Accession XP_211353.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284145 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284145, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284145 BINDING SITE, designated SEQ ID:15416, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20625] Another function of GAM130 is therefore inhibition of 

LOC284145 (Accession XP_211353.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284145. 

[20626] LOC284183 (Accession XP_209059.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284183 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284183, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284183 BINDING SITE, designated SEQ ID:8830, to 



the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20627] Another function of GAM130 is therefore inhibition of 

LOC284183 (Accession XP_209059.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284183. 

[20628] LOC284289 (Accession XP_209105.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284289 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284289, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284289 BINDING SITE, designated SEQ ID: 19045, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20629] Another function of GAM130 is therefore inhibition of 

LOC284289 (Accession XP_209105.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284289. 

[20630] LOC284304 (Accession XP_2 11426.1) is another GAM 130 



target gene, herein designated TARGET GENE. LOC284304 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284304, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284304 BINDING SITE, designated SEQ ID: 16485, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20631] Another function of GAM130 is therefore inhibition of 

LOC284304 (Accession XP_211426.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284304. 

[20632] LOC284362 (Accession XP_211435.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284362 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284362, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284362 BINDING SITE, designated SEQ ID:12705, to 
the nucleotide sequence of GAM130 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:331. 
[20633] Another function of GAM130 is therefore inhibition of 

LOC284362 (Accession XP_211435.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284362. 

[20634] LOC284375 (Accession XP_209154.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284375 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284375, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284375 BINDING SITE, designated SEQ ID:1561, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20635] Another function of GAM130 is therefore inhibition of 

LOC284375 (Accession XP.209154.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284375. 

[20636] LOC284376 (Accession XP_209157.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284376 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284376, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284376 BINDING SITE, designated SEQ ID:9009, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20637] Another function of GAM130 is therefore inhibition of 

LOC284376 (Accession XP_209157.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284376. 

[20638] LOC284405 (Accession XP.209183.2) is another GAM130 
target gene, herein designated TARGET GENE. LOC284405 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284405, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284405 BINDING SITE, designated SEQ ID:4905, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 



[20639] Another function of GAM130 is therefore inhibition of 

LOC284405 (Accession XP.209183.2) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284405. 

[20640] LOC284408 (Accession XP_211443.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284408 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284408, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284408 BINDING SITE, designated SEQ ID: 13699, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20641] Another function of GAM130 is therefore inhibition of 

LOC284408 (Accession XP_211443.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284408. 

[20642] LOC284675 (Accession XP_209319.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284675 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC284675, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284675 BINDING SITE, designated SEQ ID: 1879, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20643] Another function of GAM130 is therefore inhibition of 

LOC284675 (Accession XP.209319.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284675. 

[20644] LOC284723 (Accession XP_211602.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284723 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284723, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284723 BINDING SITE, designated SEQ ID: 18764, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20645] Another function of GAM130 is therefore inhibition of 



LOC284723 (Accession XP_211602.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284723. 

[20646] LOC284805 (Accession XP_209371.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284805 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284805, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284805 BINDING SITE, designated SEQ ID:11995, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20647] Another function of GAM130 is therefore inhibition of 

LOC284805 (Accession XP_209371.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284805. 

[20648] LOC284839 (Accession XP_211661.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284839 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284839, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284839 BINDING SITE, designated SEQ ID:2803, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20649] Another function of GAM130 is therefore inhibition of 

LOC284839 (Accession XP_211661.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284839. 

[20650] LOC284934 (Accession XP_2 11696.1) is another GAM 130 
target gene, herein designated TARGET GENE. LOC284934 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC284934, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284934 BINDING SITE, designated SEQ ID:5893, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20651] Another function of GAM130 is therefore inhibition of 

LOC284934 (Accession XP_211696.1) . Accordingly, utili- 



ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284934. 

[20652] LOC284982 (Accession XP_211721.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC284982 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC284982, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284982 BINDING SITE, designated SEQ ID: 1947, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20653] Another function of GAM130 is therefore inhibition of 

LOC284982 (Accession XP_211721.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284982. 

[20654] LOC285058 (Accession XP_211753.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC285058 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285058, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285058 BINDING SITE, designated SEQ ID:5847, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20655] Another function of GAM130 is therefore inhibition of 

LOC285058 (Accession XP_211753.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285058. 

[20656] LOC285088 (Accession XP_209465.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC285088 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285088, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285088 BINDING SITE, designated SEQ ID:2058, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20657] Another function of GAM130 is therefore inhibition of 

LOC285088 (Accession XP_209465.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC285088. 

[20658] LOC285169 (Accession XP_211797.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC285169 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285169, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285169 BINDING SITE, designated SEQ ID:14805, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20659] Another function of GAM130 is therefore inhibition of 

LOC285169 (Accession XP_211797.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285169. 

[20660] LOC285221 (Accession XP_209521.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC285221 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285221, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC285221 BINDING SITE, designated SEQ ID:8332, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20661] Another function of GAM130 is therefore inhibition of 

LOC285221 (Accession XP_209521.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285221. 

[20662] LOC285281 (Accession XP_211829.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC285281 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285281, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285281 BINDING SITE, designated SEQ ID:8457, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20663] Another function of GAM130 is therefore inhibition of 

LOC285281 (Accession XP_211829.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC285281. 

[20664] LOC285530 (Accession XP_209649.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC285530 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285530, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285530 BINDING SITE, designated SEQ ID:2078, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20665] Another function of GAM130 is therefore inhibition of 

LOC285530 (Accession XP.209649.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285530. 

[20666] LOC285813 (Accession XP_212036.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC285813 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285813, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC285813 BINDING SITE, designated SEQ ID:2870, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20667] Another function of GAM130 is therefore inhibition of 

LOC285813 (Accession XP_212036.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285813. 

[20668] LOC285868 (Accession XP_209788.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC285868 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285868, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285868 BINDING SITE, designated SEQ ID:9981, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20669] Another function of GAM130 is therefore inhibition of 

LOC285868 (Accession XP_209788.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285868. 



[20670] LOC285924 (Accession XP_209816.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC285924 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285924, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285924 BINDING SITE, designated SEQ ID:6287, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20671] Another function of GAM130 is therefore inhibition of 

LOC285924 (Accession XP_209816.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285924. 

[20672] LOC285972 (Accession XP.212105.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC285972 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285972, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285972 BINDING SITE, designated SEQ ID:9180, to 



the nucleotide sequence of CAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20673] Another function of GAM130 is therefore inhibition of 

LOC285972 (Accession XP_212105.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285972. 

[20674] LOC285989 (Accession XP_212111.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC285989 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285989, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285989 BINDING SITE, designated SEQ ID:16032, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20675] Another function of GAM130 is therefore inhibition of 

LOC285989 (Accession XP_212111.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285989. 

[20676] LOC286002 (Accession XP_212132.1) is another GAM130 



target gene, herein designated TARGET GENE. LOC286002 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286002, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286002 BINDING SITE, designated SEQ ID: 10926, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20677] Another function of GAM130 is therefore inhibition of 

LOC286002 (Accession XP_212132.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286002. 

[20678] LOC286032 (Accession XP.209867.2) is another GAM130 
target gene, herein designated TARGET GENE. LOC286032 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286032, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286032 BINDING SITE, designated SEQ ID:16758, to 
the nucleotide sequence of GAM130 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:331. 
[20679] Another function of GAM130 is therefore inhibition of 

LOC286032 (Accession XP_209867.2) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286032. 

[20680] LOC286039 (Accession XP_209873.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC286039 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286039, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286039 BINDING SITE, designated SEQ ID:9783, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20681] Another function of GAM130 is therefore inhibition of 

LOC286039 (Accession XP_209873.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286039. 

[20682] LOC286078 (Accession XP_2 12 163.1) is another GAM 130 
target gene, herein designated TARGET GENE. LOC286078 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286078, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286078 BINDING SITE, designated SEQ ID: 13 192, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20683] Another function of GAM130 is therefore inhibition of 

LOC286078 (Accession XP_212163.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286078. 

[20684] LOC286341 (Accession XP.212278.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC286341 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC286341, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286341 BINDING SITE, designated SEQ ID:6947, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 



[20685] Another function of GAM130 is therefore inhibition of 

LOC286341 (Accession XP.212278.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286341. 

[20686] LOC286401 (Accession XP_2 123 10.1) is another GAM 130 
target gene, herein designated TARGET GENE. LOC286401 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286401, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286401 BINDING SITE, designated SEQ ID: 15744, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20687] Another function of GAM130 is therefore inhibition of 

LOC286401 (Accession XP_212310.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286401. 

[20688] LOC286467 (Accession XP_210063.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC286467 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC286467, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286467 BINDING SITE, designated SEQ ID:6673, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20689] Another function of GAM130 is therefore inhibition of 

LOC286467 (Accession XP_2 10063.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286467. 

[20690] LOC286520 (Accession XP.212330.2) is another GAM130 
target gene, herein designated TARGET GENE. LOC286520 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC286520, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286520 BINDING SITE, designated SEQ ID:4789, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20691] Another function of GAM130 is therefore inhibition of 



LOC286520 (Accession XP.212330.2) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286520. 

[20692] LOC338565 (Accession XP_294653.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC338565 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC338565, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338565 BINDING SITE, designated SEQ ID:9751, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20693] Another function of GAM130 is therefore inhibition of 

LOC338565 (Accession XP_294653.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338565. 

[20694] LOC338923 (Accession XP_294742.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC338923 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC338923, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338923 BINDING SITE, designated SEQ ID: 1240, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20695] Another function of GAM130 is therefore inhibition of 

LOC338923 (Accession XP_294742.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338923. 

[20696] LOC339077 (Accession XP.294802.2) is another GAM130 
target gene, herein designated TARGET GENE. LOC339077 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC339077, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339077 BINDING SITE, designated SEQ ID:4115, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20697] Another function of GAM130 is therefore inhibition of 

LOC339077 (Accession XP_294802.2) . Accordingly, utili- 



ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339077. 

[20698] LOC339324 (Accession XP_290838.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC339324 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC339324, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339324 BINDING SITE, designated SEQ ID:14109, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20699] Another function of GAM130 is therefore inhibition of 

LOC339324 (Accession XP_290838.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339324. 

[20700] LOC339373 (Accession XP_294921.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC339373 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339373, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339373 BINDING SITE, designated SEQ ID: 1840, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20701] Another function of GAM130 is therefore inhibition of 

LOC339373 (Accession XP.294921.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339373. 

[20702] LOC339492 (Accession XP_290919.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC339492 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC339492, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339492 BINDING SITE, designated SEQ ID: 14527, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20703] Another function of GAM130 is therefore inhibition of 

LOC339492 (Accession XP_290919.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC339492. 

[20704] LOC339833 (Accession XP_291031.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC339833 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339833, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339833 BINDING SITE, designated SEQ ID:3269, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20705] Another function of GAM130 is therefore inhibition of 

LOC339833 (Accession XP_291031.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339833. 

[20706] LOC339874 (Accession XP_295090.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC339874 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339874, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC339874 BINDING SITE, designated SEQ ID:19270, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20707] Another function of GAM130 is therefore inhibition of 

LOC339874 (Accession XP_295090.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339874. 

[20708] LOC340037 (Accession XP_295137.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC340037 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340037, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340037 BINDING SITE, designated SEQ ID: 13921, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20709] Another function of GAM130 is therefore inhibition of 

LOC340037 (Accession XP_295137.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC340037. 

[20710] LOC340390 (Accession XP_291269.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC340390 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340390, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340390 BINDING SITE, designated SEQ ID:5604, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20711] Another function of GAM130 is therefore inhibition of 

LOC340390 (Accession XP.291269.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340390. 

[20712] LOC340408 (Accession XP_291274.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC340408 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340408, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC340408 BINDING SITE, designated SEQ ID:9783, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20713] Another function of GAM130 is therefore inhibition of 

LOC340408 (Accession XP.291274.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340408. 

[20714] LOC347644 (Accession XP_300206.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC347644 
BINDING SITE is a target binding site found in the 5' un- 
translated region of mRNA encoded by LOC347644, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347644 BINDING SITE, designated SEQ ID: 14621, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20715] Another function of GAM130 is therefore inhibition of 

LOC347644 (Accession XP_300206.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347644. 



[20716] LOC347905 (Accession XP_302624.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC347905 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC347905, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347905 BINDING SITE, designated SEQ ID:8346, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20717] Another function of GAM130 is therefore inhibition of 

LOC347905 (Accession XP.302624.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347905. 

[20718] LOC348115 (Accession XP_300626.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC348115 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348115, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348115 BINDING SITE, designated SEQ ID:16032, to 



the nucleotide sequence of CAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20719] Another function of GAM130 is therefore inhibition of 

LOC348115 (Accession XP_300626.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348115. 

[20720] LOC348402 (Accession XP_300730.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC348402 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348402, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348402 BINDING SITE, designated SEQ ID: 14527, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20721] Another function of GAM130 is therefore inhibition of 

LOC348402 (Accession XP_300730.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348402. 

[20722] LOC348492 (Accession XP_300758.1) is another GAM130 



target gene, herein designated TARGET GENE. LOC348492 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348492, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348492 BINDING SITE, designated SEQ ID:688, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20723] Another function of GAM130 is therefore inhibition of 

LOC348492 (Accession XP_300758.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348492. 

[20724] LOC348528 (Accession XP_302814.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC348528 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348528, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348528 BINDING SITE, designated SEQ ID:19934, to 
the nucleotide sequence of GAM130 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:331. 
[20725] Another function of GAM130 is therefore inhibition of 

LOC348528 (Accession XP_302814.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348528. 

[20726] LOC348790 (Accession XP_300843.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC348790 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348790, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348790 BINDING SITE, designated SEQ ID: 1047, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20727] Another function of GAM130 is therefore inhibition of 

LOC348790 (Accession XP_300843.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348790. 

[20728] LOC348798 (Accession XP_300845.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC348798 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348798, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348798 BINDING SITE, designated SEQ ID:5380, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20729] Another function of GAM130 is therefore inhibition of 

LOC348798 (Accession XP_300845.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348798. 

[20730] LOC349024 (Accession XP_300250.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC349024 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC349024, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349024 BINDING SITE, designated SEQ ID:3876, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 



[20731] Another function of GAM130 is therefore inhibition of 

LOC349024 (Accession XP_300250.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349024. 

[20732] LOC349251 (Accession XP_300251.1) is another GAM 130 
target gene, herein designated TARGET GENE. LOC349251 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC349251, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349251 BINDING SITE, designated SEQ ID:19162, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20733] Another function of GAM130 is therefore inhibition of 

LOC349251 (Accession XP_300251.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349251. 

[20734] LOC57107 (Accession NP_065114.2) is another GAM130 
target gene, herein designated TARGET GENE. LOC57107 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC57107, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC57107 BINDING SITE, designated SEQ ID:7276, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20735] Another function of GAM130 is therefore inhibition of 

LOC57107 (Accession NP_065114.2) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC57107. 

[20736] LOC57146 (Accession NP.065155.2) is another GAM130 
target gene, herein designated TARGET GENE. LOC57146 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC57146, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC57146 BINDING SITE, designated SEQ ID:1157, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20737] Another function of GAM130 is therefore inhibition of 



LOC57146 (Accession NP.065155.2) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC57146. 

[20738] LOC85026 (Accession NP_116326.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC85026 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC85026, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC85026 BINDING SITE, designated SEQ ID:5403, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20739] Another function of GAM130 is therefore inhibition of 

LOC85026 (Accession NP_116326.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC85026. 

[20740] LOC90408 (Accession XP_031517.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC90408 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC90408, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90408 BINDING SITE, designated SEQ ID:6139, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20741] Another function of GAM130 is therefore inhibition of 

LOC90408 (Accession XP_031517.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90408. 

[20742] LOC91115 (Accession XP.036218.1) is another GAM130 
target gene, herein designated TARGET GENE. LOC91115 
BINDING SITE1 and LOC91115 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC91115, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC91115 BINDING SITE1 
and LOC91115 BINDING SITE2, designated SEQ ID:6171 
and SEQ ID: 17551 respectively, to the nucleotide se- 
quence of GAM130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 



[20743] Another function of GAM130 is therefore inhibition of 

LOC91115 (Accession XP_036218.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91115. 

[20744] LOC91373 (Accession XP.038063.5) is another GAM130 
target gene, herein designated TARGET GENE. LOC91373 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC91373, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91373 BINDING SITE, designated SEQ ID:2713, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20745] Another function of GAM130 is therefore inhibition of 

LOC91373 (Accession XP_038063.5) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91373. 

[20746] LOC93206 (Accession XP_049838.1) is another GAM 130 
target gene, herein designated TARGET GENE. LOC93206 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC93206, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC93206 BINDING SITE, designated SEQ ID:6707, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20747] Another function of GAM130 is therefore inhibition of 

LOC93206 (Accession XP_049838.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC93206. 

[20748] Leucine zipper, putative tumor suppressor 1 (LZTS1, Ac- 
cession NP_066300.1) is another GAM130 target gene, 
herein designated TARGET GENE. LZTS1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by LZTS1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LZTS1 BINDING SITE, 
designated SEQ ID:3087, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 



[20749] Another function of GAM130 is therefore inhibition of 

Leucine zipper, putative tumor suppressor 1 (LZTS1, Ac- 
cession NP_066300.1), a gene which is an essential com- 
ponent of the nucleoskeleton. potential role in crosslink- 
ing filaments or anchoring other molecules, it is essential 
for growth. Accordingly, utilities of GAM130 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with LZTS1. 

[20750] The function of LZTS1 has been established by previous 
studies. Ishii et al. (1999) positionally cloned and charac- 
terized the FEZ1/LZTS1 (leucine zipper, putative tumor 
suppressor- 1) gene at 8p22, a region that is lost in many 
tumors, including prostate, breast, head and neck, 
esophageal, and urinary bladder carcinomas. The pre- 
dicted FEZ1 protein contained a leucine- zipper region 
with similarity to the DNA- binding domain of the cAMP- 
responsive activating transcription factor- 5 (OMIM Ref. 
No. 606398). Northern blot analysis revealed that FEZ2 is 
expressed almost ubiquitously in normal tissues, although 
expression is most abundant in testes. FEZ1 expression 
was undetectable in more than 60% of epithelial tumors, 
but FEZ1 mutations were found in primary esophageal 
cancers and in a prostate cancer cell line. Transcript anal- 



ysis from several FEZ1- expressing tumors revealed trun- 
cated mRNAs, including a frameshift. Alteration and inac- 
tivation of the FEZ1 gene may play a role in various human 
tumors. Ishii et al. (2001) showed that introduction of 
FEZ1/LZTS1 into FEZ1/LZTS1- negative cancer cells re- 
sulted in suppression of tumorigenicity and reduced cell 
growth with accumulation of cells at late S- G2/M stage of 
the cell cycle. Their data showed that FEZ1/LZTS1 inhibits 
cancer cell growth through regulation of mitosis, and that 
its alterations result in abnormal cell growth 

[20751] 

[20752] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20753] ishii, h.; Baffa, R.; Numata, S.- I.; Murakumo, Y.; Rattan, 
S.; Inoue, H.; Mori, M.; Fidanza, V.; Alder, H.; Croce, C. M. 
: The FEZ1 gene at chromosome 8p22 encodes a leucine- 
zipper protein, and its expression is altered in multiple 
human tumors. Proc. Nat. Acad. Sci. 96: 3928- 3933, 
1999. ; and 

[20754] ishii, h.; Vecchione, A.; Murakumo, Y.; Baldassarre, C; 

Numata, S.; Trapasso, F.; Alder, H.; Baffa, R.; Croce, C. M. : 
FEZ1/LZTS1 gene at 8p22 suppresses cancer cell growth 



and regulat. 

[20755] Further studies establishing the function and utilities of 

LZTS1 are found in John Hopkins OMIM database record ID 
606551, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Mads box transcrip- 
tion enhancer factor 2, polypeptide a (myocyte enhancer 
factor 2a) (MEF2A, Accession NP_005578.1) is another 
GAM130 target gene, herein designated TARGET GENE. 
MEF2A BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by MEF2A, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MEF2A BINDING SITE, designated SEQ ID: 10779, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20756] Another function of GAM130 is therefore inhibition of 

Mads box transcription enhancer factor 2, polypeptide a 
(myocyte enhancer factor 2a) (MEF2A, Accession 
NP_005578.1), a gene which binds a consensus sequence 
that regulates transcription. Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MEF2A. 



[20757] The function of MEF2A has been established by previous 
studies. The process of differentiation from mesodermal 
precursor cells to myoblasts has led to the discovery of a 
variety of tissue- specific factors that regulate muscle 
gene expression. The myogenic basic helix- loop- helix 
proteins, including myoD (OMIM Ref. No. 159970), myo- 
genin (OMIM Ref. No. 159980), MYF5 (OMIM Ref. No. 
159990), and MRF4 (OMIM Ref. No. 159991) are 1 class of 
identified factors. A second family of DNA binding regula- 
tory proteins is the myocyte- specific enhancer factor- 2 
(MEF2) family. Each of these proteins binds to the MEF2 
target DNA sequence present in the regulatory regions of 
many, if not all, muscle- specific genes. The MEF2 genes 
are members of the MADS gene family (named for the 
yeast mating type- specific transcription factor MCM1, the 
plant homeotic genes 'agamous' and 'deficiens' and the 
human serum response factor SRF (OMIM Ref. No. 
600589)), a family that also includes several homeotic 
genes and other transcription factors, all of which share a 
conserved DNA- binding domain. Pollock and Treisman 
(1991) cloned a cDNA for MEF2A, which they designated 
as a member of the RSRF (related to serum response fac- 
tor) family. They also described the protein's DNA binding 



properties and its potential role in regulation of growth 
factor- inducible and muscle specific sequences. MEF2A 
cDNAs were also obtained by Yu et al. (1992), who 
screened an expression library of primary human skeletal 
myocytes from vastus lateralis with a DNA probe contain- 
ing multiple copies of the MEF2 binding sequence. The 
mRNA is ubiquitously expressed, with highest levels found 
in skeletal muscle, heart, and brain. Several alternative 
splice variants of MEF2A were identified that were pre- 
dicted to encode different protein products. Using im- 
munofluorescence, MEF2A protein was detected in the nu- 
clei of skeletal and cardiac muscle cells. Hobson et al. 
(1995) mapped the MEF2A gene using somatic cell hybrid 
panel DNAs including deletion or derivative chromosome 
cell lines and regionalized it to 15q26 by fluorescence in 
situ hybridization (FISH) with a YAC shown to contain 
MEF2A. Mouse Mef2A was mapped by Martin et al. (1994) 
to chromosome 7. Suzuki et al. (1996) mapped the MEF2A 
gene to 15q26 by FISH. They isolated and mapped a par- 
tially processed pseudogene (OMIM Ref. No. MEF2AP) to 
Iq24-q25 by FISH. 
[20758] Animal model experiments lend further support to the 

function of MEF2A. Naya et al. (2002) generated mice de- 



ficient in Mef2a, the predominant Mef2 gene expressed in 
postnatal cardiac muscle. Most mice lacking Mef2a died 
suddenly within the first week of life and exhibited pro- 
nounced dilation of the right ventricle, myofibrillar frag- 
mentation, mitochondrial disorganization, and activation 
of a fetal cardiac gene program. The few Mef2a null mice 
that survived to adulthood also showed a deficiency of 
cardiac mitochondria and susceptibility to sudden death. 

[20759] it is appreciated that the abovementioned animal model 

for MEF2A is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[20760] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20761] Pollock, R.; Treisman, R. : Human SRF- related proteins: 
DNA- binding properties and potential regulatory targets. 
Genes Dev. 5: 2327- 2341, 1991. ; and 

[20762] Suzuki, E.; Lowry, J.; Sonoda, C; Testa, J. R.; Walsh, K. : 
Structures and chromosome locations of the human 
MEF2A gene and a pseudogene MEF2AP. Cytogenet. Cell 
Genet. 73: 244- 249, 1996. 

[20763] Further studies establishing the function and utilities of 



MEF2A are found in John Hopkins OMIM database record 
ID 600660, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. MEGF11 
(Accession NP_115821.1) is another GAM130 target gene, 
herein designated TARGET GENE. MEGF11 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by MEGF11, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MEGF11 BINDING 
SITE, designated SEQ ID: 19297, to the nucleotide se- 
quence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 
[20764] Another function of GAM130 is therefore inhibition of 

MEGF11 (Accession NP_115821.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MEGF11. 

[20765] MGC13138 (Accession NP.219363.1) is another GAM130 
target gene, herein designated TARGET GENE. MGC13138 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC13138, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC13138 BINDING SITE, designated SEQ ID:19675, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20766] Another function of GAM130 is therefore inhibition of 

MGC13138 (Accession NP.219363.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC13138. 

[20767] MGC19556 (Accession NP_291029.1) is another GAM130 
target gene, herein designated TARGET GENE. MGC19556 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by MGC19556, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC19556 BINDING SITE, designated SEQ ID:11634, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20768] Another function of GAM130 is therefore inhibition of 

MGC19556 (Accession NP_291029.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
MGC19556. 

[20769] MGC21675 (Accession NP_443093.1) is another GAM130 
target gene, herein designated TARGET GENE. MGC21675 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC21675, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC21675 BINDING SITE, designated SEQ ID:16032, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20770] Another function of GAM130 is therefore inhibition of 

MGC21675 (Accession NP_443093.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC21675. 

[20 771 ] MGC2474 (Accession NP_076420.1) is another GAM 130 
target gene, herein designated TARGET GENE. MGC2474 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC2474, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
MGC2474 BINDING SITE, designated SEQ ID:6895, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20772] Another function of GAM130 is therefore inhibition of 

MGC2474 (Accession NP_076420.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC2474. 

[20773] MGC26706 (Accession NP_689794.1) is another GAM130 
target gene, herein designated TARGET GENE. MGC26706 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC26706, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC26706 BINDING SITE, designated SEQ ID:12477, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20774] Another function of GAM130 is therefore inhibition of 

MGC26706 (Accession NP_689794.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



MGC26706. 

[20775] MGC27345 (Accession XP_300964.1) is another GAM130 
target gene, herein designated TARGET GENE. MGC27345 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by MGC27345, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MGC27345 BINDING SITE, desig- 
nated SEQ ID: 18775, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20776] Another function of GAM130 is therefore inhibition of 

MGC27345 (Accession XP_300964.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC27345. 

[20777] MGC3329 (Accession NP_076991.2) is another GAM130 
target gene, herein designated TARGET GENE. MGC3329 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3329, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
MGC3329 BINDING SITE, designated SEQ ID:16011, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20778] Another function of GAM130 is therefore inhibition of 

MGC3329 (Accession NP.076991.2) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC3329. 

[20779] MGC35468 (Accession NP.694976.1) is another GAM 130 
target gene, herein designated TARGET GENE. MGC35468 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC35468, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC35468 BINDING SITE, designated SEQ ID:2083, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20780] Another function of GAM130 is therefore inhibition of 

MGC35468 (Accession NP_694976.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



MGC35468. 

[20781] MGC3771 (Accession NP_112232.1) is another GAM130 
target gene, herein designated TARGET GENE. MGC3771 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC3771, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3771 BINDING SITE, designated SEQ ID:17353, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20782] Another function of GAM130 is therefore inhibition of 

MGC3771 (Accession NP_112232.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC3771. 

[20783] MGC40579 (Accession NP_689989.1) is another GAM130 
target gene, herein designated TARGET GENE. MGC40579 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC40579, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



MGC40579 BINDING SITE, designated SEQ ID:16272, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 
[20784] Another function of GAM130 is therefore inhibition of 

MGC40579 (Accession NP.689989.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC40579. 

[20785] MGC50452 (Accession NP_775733.1) is another GAM130 
target gene, herein designated TARGET GENE. MGC50452 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC50452, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC50452 BINDING SITE, designated SEQ ID:1368, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20786] Another function of GAM130 is therefore inhibition of 

MGC50452 (Accession NP_775733.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC50452. 



[20787] MGRN1 (Accession XP.048119.4) is another GAM130 tar- 
get gene, herein designated TARGET GENE. MGRN1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by MGRN1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MGRN1 
BINDING SITE, designated SEQ ID:16033, to the nucleotide 
sequence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20788] Another function of GAM130 is therefore inhibition of 

MGRN1 (Accession XP.048119.4) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGRN1. 

[20789] Melan-a (MLANA, Accession NP_005502.1) is another 
GAM130 target gene, herein designated TARGET GENE. 
MLANA BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by MLANA, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MLANA BINDING SITE, designated SEQ ID: 10945, to the 
nucleotide sequence of GAM130 RNA, herein designated 



GAM RNA, also designated SEQ ID:331. 
[20790] Another function of GAM130 is therefore inhibition of 

Melan-a (MLANA, Accession NP_005502.1) . Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MLANA. 

[20791] Myeloid leukemia factor 1 (MLF1, Accession NP_071888.1) 
is another GAM130 target gene, herein designated TAR- 
GET GENE. MLF1 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
MLF1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MLF1 BINDING SITE, designated SEQ 
ID:15324, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20792] Another function of GAM130 is therefore inhibition of 

Myeloid leukemia factor 1 (MLF1, Accession NP_071888.1) 
. Accordingly, utilities of GAM130 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with MLF1. 

[20793] map4 (Accession XP.294897.2) is another GAM130 target 
gene, herein designated TARGET GENE. NAP4 BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by NAP4, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NAP4 BIND- 
ING SITE, designated SEQ ID:6341, to the nucleotide se- 
quence of GAM130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20794] Another function of GAM130 is therefore inhibition of 

NAP4 (Accession XP.294897.2) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NAP4. 

[20795] NCAG1 (Accession NP_115536.1) is another GAM130 tar- 
get gene, herein designated TARGET GENE. NCAG1 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by NCAG1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of NCAG1 
BINDING SITE, designated SEQ ID:11087, to the nucleotide 
sequence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20796] Another function of GAM130 is therefore inhibition of 



NCAG1 (Accession NP_115536.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NCAG1. 

[20797] N drg family member 3 (NDRG3, Accession NP_114402.1) 
is another GAM130 target gene, herein designated TAR- 
GET GENE. NDRG3 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by NDRG3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NDRG3 BINDING 
SITE, designated SEQ ID: 10779, to the nucleotide se- 
quence of GAM130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20798] Another function of GAM130 is therefore inhibition of 

Ndrg family member 3 (NDRG3, Accession NP_114402.1) . 
Accordingly, utilities of GAM130 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NDRG3. 

[20799] mosip (Accession NP_057037.1) is another GAM130 target 
gene, herein designated TARGET GENE. NOSIP BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by NOSIP, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NOSIP BIND- 
ING SITE, designated SEQ ID:6878, to the nucleotide se- 
quence of GAM130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20800] Another function of GAM130 is therefore inhibition of 

NOSIP (Accession NP_057037.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NOSIP. 

[20801] 5'-nucleotidase, cytosolic ii (NT5C2, Accession 

NP.036361.1) is another GAM130 target gene, herein 
designated TARGET GENE. NT5C2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by NT5C2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NT5C2 BINDING SITE, designated 
SEQ ID:20125, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20802] Another function of GAM130 is therefore inhibition of 
5'-nucleotidase, cytosolic ii (NT5C2, Accession 



NP_036361.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NT5C2. 

[20803] NUP43 (Accession NP.078923.2) is another GAM130 tar- 
get gene, herein designated TARGET GENE. NUP43 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by NUP43, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of NUP43 
BINDING SITE, designated SEQ ID:14929, to the nucleotide 
sequence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20804] Another function of GAM130 is therefore inhibition of 

NUP43 (Accession NP_078923.2) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NUP43. 

[20805] Oxysterol binding protein-like 2 (OSBPL2, Accession 
NP_055650.1) is another GAM130 target gene, herein 
designated TARGET GENE. OSBPL2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL2 BINDING SITE, designated SEQ ID: 16028, to the nu- 
cleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20806] Another function of GAM130 is therefore inhibition of 
Oxysterol binding protein-like 2 (OSBPL2, Accession 
NP_055650.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL2. 

[20807] Oxysterol binding protein-like 2 (OSBPL2, Accession 
NP_653081.1) is another GAM130 target gene, herein 
designated TARGET GENE. OSBPL2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by OSBPL2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of OS- 
BPL2 BINDING SITE, designated SEQ ID: 16028, to the nu- 
cleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20808] Another function of GAM130 is therefore inhibition of 
Oxysterol binding protein-like 2 (OSBPL2, Accession 



NP_653081.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with OSBPL2. 

[20809] p as domain containing serine/threonine kinase (PASK, Ac- 
cession NP_055963.1) is another GAM130 target gene, 
herein designated TARGET GENE. PASK BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by PASK, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PASK BINDING SITE, 
designated SEQ ID:12272, to the nucleotide sequence of 
GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20810] Another function of GAM130 is therefore inhibition of Pas 
domain containing serine/threonine kinase (PASK, Acces- 
sion NP_055963.1) . Accordingly, utilities of GAM130 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PASK. 

[20811] Protocadherin beta 14 (PCDHB14, Accession 

NP.061757.1) is another GAM130 target gene, herein 
designated TARGET GENE. PCDHB14 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 



mRNA encoded by PCDHB14, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PCDHB14 BIND- 
ING SITE, designated SEQ ID:2918, to the nucleotide se- 
quence of GAM130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20812] Another function of GAM130 is therefore inhibition of 
Protocadherin beta 14 (PCDHB14, Accession 
NP.061757.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCDHB14. 

[20813] Period homolog 2 (drosophila) (PER2, Accession 

NP_073728.1) is another GAM130 target gene, herein 
designated TARGET GENE. PER2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PER2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PER2 
BINDING SITE, designated SEQ ID:2668, to the nucleotide 
sequence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 



[20814] Another function of GAM130 is therefore inhibition of Pe- 
riod homolog 2 (drosophila) (PER2, Accession 
NP_073728.1), a gene which Period homolog 2; putative 
circadian clock protein; has a PAS dimerization domain 
and therefore may be associated with Familial advanced 
sleep- phase syndrome. Accordingly, utilities of GAM130 
include diagnosis, prevention and treatment of Familial 
advanced sleep- phase syndrome, and of other diseases 
and clinical conditions associated with PER2. 

[20815] The function of PER2 has been established by previous 
studies. To investigate the biologic role of NPAS2 (OMIM 
Ref. No. 603347), Reick et al. (2001) prepared a neurob- 
lastoma cell line capable of conditional induction of the 
NPAS2:BMAL1 (OMIM Ref. No. 602550) heterodimer and 
identified putative target genes by representational differ- 
ence analysis, DNA microarrays, and Northern blotting. 
Coinduction of NPAS2 and BMAL1 activated transcription 
of the endogenous Perl, Per2, and Cryl (OMIM Ref. No. 
601933) genes, which encode negatively activating com- 
ponents of the circadian regulatory apparatus, and re- 
pressed transcription of the endogenous BMAL1 gene. 
Analysis of the frontal cortex of wildtype mice kept in a 
24- hour light- dark cycle revealed that Perl, Per2, and 



Cryl mRNA levels were elevated during darkness and re- 
duced during light, whereas BMAL1 mRNA displayed the 
opposite pattern. In situ hybridization assays of mice kept 
in constant darkness revealed that Per2 mRNA abundance 
did not oscillate as a function of circadian cycle in NPAS2- 
deficient mice. Thus, NPAS2 likely functions as part of a 
molecular clock operative in the mammalian forebrain. 
[20816] Animal model experiments lend further support to the 
function of PER2. Shearman et al. (2000) demonstrated 
that in the mouse, the core mechanism for the master cir- 
cadian clock consists of interacting positive and negative 
transcription and translation feedback loops. Analysis of 
Clock/Clock (OMIM Ref. No. 601851) mutant mice, ho- 
mozygous Per2 mutants, and Cry- deficient mice revealed 
substantially altered Bmall (OMIM Ref. No. 602550) 
rhythms, consistent with a dominant role of Per2 in the 
positive regulation of the Bmall loop. In vitro analysis of 
Cry inhibition of Clock:Bmall- mediated transcription 
shows that the inhibition is through direct protein- pro- 
tein interactions, independent of the Per and Tim (OMIM 
Ref. No. 603887) proteins. Per2 is a positive regulator of 
the Bmall loop, and Cryl and Cry 2 are the negative regu- 
lators of the Period and Cryptochrome cycles. 



[20817] it j S appreciated that the abovementioned animal model 
for PER2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[20818] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20819] shearman, L P.; Sriram, S.; Weaver, D. R.; Maywood, E. S.; 
Chaves, I.; Zheng, B.; Kume, K.; Lee, C. C; van der Horst, 
G. T. J.; Hastings, M. H.; Reppert, S. M. : Interacting 
molecular loops in the mammalian circadian clock. Sci- 
ence 288: 1013- 1019, 2000. ; and 

[20820] shearman, L. P.; Zylka, M. J.; Weaver, D. R.; Kolakowski, L. 
F., Jr.; Reppert, S. M. : Two period homologs: circadian ex- 
pression and photic regulation in the suprachiasmatic nu- 
clei. Neu. 

[20821] Further studies establishing the function and utilities of 
PER2 are found in John Hopkins OMIM database record ID 
603426, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. PEX5R (Accession 
NP_057643.1) is another GAM130 target gene, herein 
designated TARGET GENE. PEX5R BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by PEX5R, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PEX5R BINDING SITE, designated 
SEQ ID:4446, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20822] Another function of GAM130 is therefore inhibition of 

PEX5R (Accession NP_057643.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PEX5R. 

[20823] Pbx/knotted 1 homeobox 1 (PKNOX1, Accession 

NP.004562.2) is another GAM130 target gene, herein 
designated TARGET GENE. PKNOX1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by PKNOX1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PKNOX1 BIND- 
ING SITE, designated SEQ ID:14526, to the nucleotide se- 
quence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20824] Another function of GAM130 is therefore inhibition of 
Pbx/knotted 1 homeobox 1 (PKNOX1, Accession 



NP_004562.2), a gene which may regulate gene expres- 
sion and control cell differentiation. Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
PKNOX1. 

[20825] The function of PKNOX1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM 5 5.1. Protein phosphatase, ef hand calcium-bind- 
ing domain 2 (PPEF2, Accession NP.006230.2) is another 
GAM130 target gene, herein designated TARGET GENE. 
PPEF2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by PPEF2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PPEF2 BINDING SITE, designated 
SEQ ID:6206, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20826] Another function of GAM130 is therefore inhibition of 
Protein phosphatase, ef hand calcium-binding domain 2 
(PPEF2, Accession NP_006230.2), a gene which is a ho- 
molog of Drosophila rdgC. Accordingly, utilities of 



GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PPEF2. 

[20827] The function of PPEF2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66. 2. Protein phosphatase, ef hand calcium-bind- 
ing domain 2 (PPEF2, Accession NP_690911.1) is another 
GAM130 target gene, herein designated TARGET GENE. 
PPEF2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by PPEF2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PPEF2 BINDING SITE, designated 
SEQ ID:6206, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20828] Another function of GAM130 is therefore inhibition of 
Protein phosphatase, ef hand calcium-binding domain 2 
(PPEF2, Accession NP_690911.1), a gene which is a ho- 
molog of Drosophila rdgC. Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PPEF2. 

[20829] The function of PPEF2 and its association with various dis- 



eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66. 2. Protein phosphatase, ef hand calcium-bind- 
ing domain 2 (PPEF2, Accession NP_690910.1) is another 
GAM130 target gene, herein designated TARGET GENE. 
PPEF2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by PPEF2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PPEF2 BINDING SITE, designated 
SEQ ID:6206, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20830] Another function of GAM130 is therefore inhibition of 
Protein phosphatase, ef hand calcium-binding domain 2 
(PPEF2, Accession NP.690910.1), a gene which is a ho- 
molog of Drosophila rdgC. Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PPEF2. 

[20831] The function of PPEF2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66. 2. Protein kinase, y-linked (PRKY, Accession 



NP_002751.1) is another GAM130 target gene, herein 
designated TARGET GENE. PRKY BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PRKY, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PRKY BINDING SITE, designated 
SEQ ID:9776, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 
[20832] Another function of GAM130 is therefore inhibition of 

Protein kinase, y-linked (PRKY, Accession NP_002751.1), a 
gene which is a putative protein kinase. Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PRKY. 

[20833] The function of PRKY and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1. Prion protein 2 (dublet) (PRND, Accession 
NP_036541.1) is another GAM130 target gene, herein 
designated TARGET GENE. PRND BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PRND, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PRND BINDING SITE, designated 
SEQ ID:2712, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 
[20834] Another function of GAM130 is therefore inhibition of 

Prion protein 2 (dublet) (PRND, Accession NP_036541.1), a 
gene which is similar to prion protein PRNP. Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PRND. 

[20835] The function of PRND and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM 116.1. Prostaglandin i2 (prostacyclin) synthase 
(PTGIS, Accession NP_000952.1) is another GAM 130 tar- 
get gene, herein designated TARGET GENE. PTGIS BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by PTGIS, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PTGIS BIND- 
ING SITE, designated SEQ ID:15449, to the nucleotide se- 



quence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20836] Another function of GAM130 is therefore inhibition of 

Prostaglandin \2 (prostacyclin) synthase (PTGIS, Accession 
NP_000952.1), a gene which catalyzes the isomerization 
of prostaglandin h2 to prostacyclin (= prostaglandin i2). 
Accordingly, utilities of GAM130 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PTGIS. 

[20837] The function of PTGIS and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.Prostaglandin-endoperoxide synthase 1 
(prostaglandin g/h synthase and cyclooxygenase) (PTGS1, 
Accession NP.542158.1) is another GAM130 target gene, 
herein designated TARGET GENE. PTGS1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by PTGS1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PTGS1 BINDING SITE, designated SEQ ID:10350, to the nu- 
cleotide sequence of GAM130 RNA, herein designated 



GAM RNA, also designated SEQ ID:331. 

[20838] Another function of GAM130 is therefore inhibition of 

Prostaglandin-endoperoxide synthase 1 (prostaglandin g/ 
h synthase and cyclooxygenase) (PTGS1, Accession 
NP_542158.1), a gene which may play an important role in 
regulating or promoting cell proliferation in some normal 
and neoplastically transformed cells. Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with PTGS1. 

[20839] The function of PTGS1 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Prostaglandin-endoperoxide synthase 1 
(prostaglandin g/h synthase and cyclooxygenase) (PTGS1, 
Accession NP_000953.2) is another GAM130 target gene, 
herein designated TARGET GENE. PTGS1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by PTGS1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PTGS1 BINDING SITE, designated SEQ ID:10350, to the nu- 
cleotide sequence of GAM130 RNA, herein designated 



GAM RNA, also designated SEQ ID:331. 

[20840] Another function of GAM130 is therefore inhibition of 

Prostaglandin-endoperoxide synthase 1 (prostaglandin g/ 
h synthase and cyclooxygenase) (PTGS1, Accession 
NP_000953.2), a gene which may play an important role in 
regulating or promoting cell proliferation in some normal 
and neoplastically transformed cells. Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with PTGS1. 

[20841] The function of PTGS1 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.1. Protein tyrosine phosphatase, receptor type, k 
(PTPRK, Accession NP.002835.2) is another GAM130 tar- 
get gene, herein designated TARGET GENE. PTPRK BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PTPRK, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PTPRK 
BINDING SITE, designated SEQ ID:3473, to the nucleotide 
sequence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 



[20842] Another function of GAM130 is therefore inhibition of 

Protein tyrosine phosphatase, receptor type, k (PTPRK, Ac- 
cession NP_002835.2), a gene which regulates of pro- 
cesses involving cell contact and adhesion. Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PTPRK. 

[20843] The function of PTPRK has been established by previous 
studies. For general information about receptor- type 
protein- tyrosine phosphatases (PTPs), see PTPRA (OMIM 
Ref. No. 176884). Yang et al. (1997) used degenerate PCR 
to identify novel receptor PTPs in a human keratinocyte 
cDNA library. One of the genes identified was the human 
homolog of mouse PTPR- kappa. Human PTPR- kappa en- 
codes a 1,440- amino acid polypeptide that is 98% identi- 
cal to mouse PTPR- kappa. Northern blotting revealed that 
PTPR- kappa is expressed as a 7.0- kb transcript in a va- 
riety of tissues. Fuchs et al. (1996) also used degenerate 
PCR to clone human PTPR- kappa. Northern blotting re- 
vealed expression of PTPR- kappa in mammary carcinoma 
cell lines as well as in various tissues. Fuchs et al. (1996) 
noted that PTPR- kappa has several structural features, 
such as a MAM domain, an Ig- like domain, and fi- 



bronectin repeats, suggesting that it could be involved in 
cell adhesion. They showed that PTPR- kappa forms a 
complex with beta- catenin (OMIM Ref. No. 116806) and 
gamma- catenin/plakoglobin (OMIM Ref. No. 173325). 
They also showed that PTPR- kappa expression is depen- 
dent on cell density and that it colocalizes with catenins at 
adherens junctions. These findings suggest that PTPR- 
kappa may have a role in the regulation of processes in- 
volving cell contact and adhesion. 

[20844] 

[20845] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20846] Fuchs, M.; Muller, T.; Lerch, M. M.; Ullrich, A. : Association 
of human protein- tyrosine phosphatase kappa with 
members of the armadillo family. J. Biol. Chem. 271: 
16712- 16719, 1996. ; and 

[20847] Yang, Y.; Gil, M. C; Choi, E. Y.; Park, S. H.; Pyun, K. H.; Ha, 
H. : Molecular cloning and chromosomal localization of a 
human gene homologous to the murine R- PTP- kappa, a 
receptor- type. 

[20848] Further studies establishing the function and utilities of 
PTPRK are found in John Hopkins OMIM database record 



ID 602545, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Rab36, mem- 
ber ras oncogene family (RAB36, Accession NP_004905.1) 
is another GAM130 target gene, herein designated TAR- 
GET GENE. RAB36 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
RAB36, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of RAB36 BINDING SITE, designated 
SEQ ID:2081, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20849] Another function of GAM130 is therefore inhibition of 
Rab36, member ras oncogene family (RAB36, Accession 
NP_004905.1), a gene which is involved in protein trans- 
port. Accordingly, utilities of GAM130 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with RAB36. 

[20850] The function of RAB36 has been established by previous 
studies. Homozygous deletions at chromosome 22qll.2 
are a recurrent cytogenetic characteristic of malignant 
rhabdoid tumors (MRTs), suggesting the presence of a tu- 
mor suppressor gene in this region. Mori et al. (1999) 



constructed a deletion map of the relevant part of 
22qll.2 from a panel of 7 MRT cell lines, and isolated a 
novel gene from the center of the region. The gene, des- 
ignated RAB36, spans approximately 19 kb of genomic 
DNA and contains 11 exons. It encodes a deduced 333- 
amino acid protein that contains 3 phosphate/magne- 
sium- binding motifs, 3 guanine- binding motifs, a tyro- 
sine kinase phosphorylation site, and a C- terminal iso- 
prenylation signal. It shares high amino acid sequence 
identity with mouse Rab23 (OMIM Ref. No. 606144) and 
human RAB13 (OMIM Ref. No. 602672). Northern blot 
analysis revealed 4.0- and 2.2- kb mRNAs in all human 
tissues examined. The larger transcript contains a longer 
3- prime noncoding sequence. RT- PCR analysis revealed 
expression of RAB36 mRNAs in 1 MRT cell line and over- 
expression in 2 others. Direct sequencing of cDNA from 
these 3 cell lines showed neither nonsense nor frameshift 
mutations. Moreover, a colony- formation assay indicated 
that RAB36 is not concerned with cell proliferation or cell 
death. The authors thus concluded that RAB36 does not 
have a tumor suppressor function. Immunofluorescence 
studies localized RAB36 at the Golgi body, suggesting that 
RAB36, like some other Rab family proteins, is involved in 



vesicular transport around the Golgi apparatus. By use of 
exon trapping and large- scale genomic sequence analysis 
of 2 BAC clones, Zhou et al. (2000) also isolated RAB36, as 
well as another gene, RTDR1 (OMIM Ref. No. 605663), in 
the 22qll.2 region. They determined that RAB36 contains 
11 exons. They also found no RAB36 mutations in rhab- 
doid tumor samples. 

[20851] 

[20852] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20853] M ori, T.; Fukuda, Y.; Kuroda, H.; Matsumura, T.; Ota, S.; 
Sugimoto, T.; Nakamura, Y.; Inazawa, J. : Cloning and 
characterization of a novel Rab- family gene, Rab36, 
within the region at 22qll.2 that is homozygously 
deleted in malignant rhabdoid tumors. Biochem. Biophys. 
Res. Commun. 254: 594- 600, 1999. ; and 

[20854] Z hou, J.- Y.; Fogelgren, B.; Wang, Z.; Roe, B. A.; Biegel, J. 
A. : Isolation of genes from the rhabdoid tumor deletion 
region in chromosome band 22qll.2. Gene 241: 133- 
141, 2000. 

[20855] Further studies establishing the function and utilities of 
RAB36 are found in John Hopkins OMIM database record 



ID 605662, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. RNF144 
(Accession NP_055561.1) is another GAM130 target gene, 
herein designated TARGET GENE. RNF144 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by RNF144, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RNF144 BINDING 
SITE, designated SEQ ID:4275, to the nucleotide sequence 
of GAM 130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 
[20856] Another function of GAM130 is therefore inhibition of 
RNF144 (Accession NP_055561.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
RNF144. 

[20857] Retinitis pigmentosa 2 (x-linked recessive) (RP2, Acces- 
sion NP_008846.1) is another GAM130 target gene, herein 
designated TARGET GENE. RP2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RP2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RP2 BINDING SITE, designated 
SEQ ID: 14528, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20858] Another function of GAM 130 is therefore inhibition of Re- 
tinitis pigmentosa 2 (x-linked recessive) (RP2, Accession 
NP_008846.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RP2. 

[20859] sex comb on midleg-like 2 (drosophila) (SCML2, Acces- 
sion NP_006080.1) is another GAM130 target gene, herein 
designated TARGET GENE. SCML2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SCML2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SCML2 BINDING SITE, designated 
SEQ ID: 15934, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20860] Another function of GAM130 is therefore inhibition of Sex 
comb on midleg-like 2 (drosophila) (SCML2, Accession 



NP_006080.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SCML2. 

[20861] Spondyloepiphyseal dysplasia, late (SEDL, Accession 
NP_055378.1) is another GAM130 target gene, herein 
designated TARGET GENE. SEDL BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SEDL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SEDL BINDING SITE, designated 
SEQ ID:5004, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20862] Another function of GAM130 is therefore inhibition of 
Spondyloepiphyseal dysplasia, late (SEDL, Accession 
NP_055378.1), a gene which may play role in vesicular 
transport from endoplasmic reticulum to golgi. and there- 
fore may be associated with Spondyloepiphyseal dyspla- 
sia. Accordingly, utilities of GAM130 include diagnosis, 
prevention and treatment of Spondyloepiphyseal dyspla- 
sia, and of other diseases and clinical conditions associ- 
ated with SEDL. 

[20863] The function of SEDL and its association with various dis- 



eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.Tall (scl) interrupting locus (SIL, Accession 
NP_003026.1) is another GAM130 target gene, herein 
designated TARGET GENE. SIL BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SIL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SIL BINDING SITE, designated SEQ 
ID:7982, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 
[20864] Another function of GAM130 is therefore inhibition of 

Tall (scl) interrupting locus (SIL, Accession NP_003026.1), 
a gene which may be required for axial development and 
left- right specification and therefore may be associated 
with Prominent midline neural tube defects, abnormal 
left- right development. Accordingly, utilities of GAM130 
include diagnosis, prevention and treatment of Prominent 
midline neural tube defects, abnormal left- right develop- 
ment, and of other diseases and clinical conditions asso- 
ciated with SIL. 

[20865] The function of SIL and its association with various dis- 



eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1. Signal-regulatory protein beta 1 (SIRPB1, Ac- 
cession NP_006056.1) is another GAM130 target gene, 
herein designated TARGET GENE. SIRPB1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by SIRPB1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SIRPB1 BINDING 
SITE, designated SEQ ID:2065, to the nucleotide sequence 
of GAM130 RNA, herein designated GAM RNA, also desig- 
nated SEQID:331. 

[20866] Another function of GAM130 is therefore inhibition of Sig- 
nal-regulatory protein beta 1 (SIRPB1, Accession 
NP_006056.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SIRPB1. 

[20867] Solute carrier family 15 (oligopeptide transporter), mem- 
ber 1 (SLC15A1, Accession NP_005064.1) is another 
GAM130 target gene, herein designated TARGET GENE. 
SLC15A1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SLC15A1, 



corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SLC15A1 BINDING SITE, designated SEQ 
ID:2082, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 
[20868] Another function of GAM130 is therefore inhibition of So- 
lute carrier family 15 (oligopeptide transporter), member 
1 (SLC15A1, Accession NP_005064.1), a gene which is a 
H(+)- coupled peptide transporter. Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
SLC15A1. 

[20869] jhe function of SLC15A1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1. Solute carrier family 24 
(sodium/potassium/calcium exchanger), member 1 
(SLC24A1, Accession NP_004718.1) is another GAM130 
target gene, herein designated TARGET GENE. SLC24A1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SLC24A1, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SLC24A1 BINDING SITE, designated SEQ ID: 19932, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20870] Another function of GAM 130 is therefore inhibition of So- 
lute carrier family 24 (sodium/potassium/calcium ex- 
changer), member 1 (SLC24A1, Accession NP_004718.1), 
a gene which is a critical component of the visual trans- 
duction cascade, controlling the calcium concentration of 
outer segments during light and darkness. Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC24A1. 

[20871] The function of SLC24A1 has been established by previ- 
ous studies. By screening a human retinal cDNA library 
using the entire bovine rod sodium/potassium/calcium 
(Na- Ca+K) exchanger cDNA as a probe, Tucker et al. 
(1998) cloned the human NCKX1 gene. Human NCKX1 
codes for a protein of 1,081 amino acids that shows 64% 
overall identity with the bovine protein. The 2 sets of pu- 
tative transmembrane domains and their short connecting 
loops showed 94% identity, while the extracellular loop at 



the amino terminus was only 59% identical. Tucker et al. 
(1998) determined the genomic structure of the NCKX1 
gene and found 1 intron in the 5- prime untranslated re- 
gion and 8 within the coding region. Exon length varies 
from 54 to 2,037 bp Using fluorescence in situ hybridiza- 
tion and analysis of a radiation hybrid panel, Tucker et al. 
(1998) mapped the NCKX1 gene to chromosome 15q22 

[20872] 

[20873] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20874] Tucker, J. E.; Winkfein, R.J.; Cooper, C. B.; Schnetkamp, P. 
P. : cDNA cloning of the human retinal rod Na- Ca + K ex- 
changer: comparison with a revised bovine sequence. In- 
vest. Ophthal. Vis. Sci. 39: 435- 440, 1998. ; and 

[20875] Tucker, J. E.; Winkfein, R. J.; Murthy, S. K.; Friedman, J. S.; 
Walter, M. A.; Demetrick, D. J.; Schnetkamp, P. P. M. : 
Chromosomal localization and genomic organization of 
the human retina. 

[20876] Further studies establishing the function and utilities of 
SLC24A1 are found in John Hopkins OMIM database 
record ID 603617, and in cited publications listed in Table 
5, which are hereby incorporated by reference. SLC3 5 E2 



(Accession XP.049733.6) is another GAM 130 target gene, 
herein designated TARGET GENE. SLC35E2 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by SLC35E2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SLC35E2 BIND- 
ING SITE, designated SEQ ID:13221, to the nucleotide se- 
quence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 
[20877] Another function of GAM130 is therefore inhibition of 

SLC35E2 (Accession XP.049733.6) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
SLC35E2. 

[20878] Swi/snf related, matrix associated, actin dependent regu- 
lator of chromatin, subfamily d, member 1 (SMARCD1, Ac- 
cession NP_620710.1) is another GAM130 target gene, 
herein designated TARGET GENE. SMARCD1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by 
SMARCD1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SMARCD1 BINDING SITE, designated 
SEQ ID:3343, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20879] Another function of GAM130 is therefore inhibition of 

Swi/snf related, matrix associated, actin dependent regu- 
lator of chromatin, subfamily d, member 1 (SMARCD1, Ac- 
cession NP_620710.1), a gene which is involved in chro- 
matin assembly and remodeling. Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMARCD1. 

[20880] The function of SMARCD1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM42.1. Swi/snf related, matrix associated, actin de- 
pendent regulator of chromatin, subfamily d, member 1 
(SMARCD1, Accession NP.003067.2) is another GAM130 
target gene, herein designated TARGET GENE. SMARCD1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by SMARCD1, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of SMARCD1 BINDING SITE, designated 
SEQ ID:3343, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20881] Another function of GAM130 is therefore inhibition of 

Swi/snf related, matrix associated, actin dependent regu- 
lator of chromatin, subfamily d, member 1 (SMARCD1, Ac- 
cession NP_003067.2), a gene which is involved in chro- 
matin assembly and remodeling. Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMARCD1. 

[20882] The function of SMARCD1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM42.1.SNARK (Accession NP.112214.1) is another 
GAM130 target gene, herein designated TARGET GENE. 
SNARK BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by SNARK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SNARK BINDING SITE, designated SEQ ID: 15 170, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 



[20883] Another function of GAM130 is therefore inhibition of 

SNARK (Accession NP_112214.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SNARK. 

[20884] SNX22 (Accession NP_079074.1) is another GAM 130 tar- 
get gene, herein designated TARGET GENE. SNX22 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by SNX22, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SNX22 
BINDING SITE, designated SEQ ID:15559, to the nucleotide 
sequence of GAM130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20885] Another function of GAM130 is therefore inhibition of 

SNX22 (Accession NP_079074.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SNX22. 

[20886] Sialophorin (gpl 115, leukosialin, cd43) (SPN, Accession 
NP_003114.1) is another GAM130 target gene, herein 
designated TARGET GENE. SPN BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SPN, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SPN BINDING SITE, designated 
SEQ ID:7729, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20887] Another function of GAM130 is therefore inhibition of 
Sialophorin (gpl 115, leukosialin, cd43) (SPN, Accession 
NP_003114.1), a gene which plays a role in the physico- 
chemical properties of the t- cell surface and in lectin 
binding, presents carbohydrate ligands to selectins. . and 
therefore may be associated with Wiskott- aldrich syn- 
drome. Accordingly, utilities of GAM130 include diagno- 
sis, prevention and treatment of Wiskott- aldrich syn- 
drome, and of other diseases and clinical conditions asso- 
ciated with SPN. 

[20888] The function of SPN has been established by previous 

studies. Sialophorin is defective in lymphocytes of patients 
with Wiskott- Aldrich syndrome (OMIM Ref. No. 301000). 
Since the Wiskott- Aldrich syndrome is X- linked, its pri- 
mary cause must reside in a defect of a gene other than 
the structural gene for sialophorin. (The existence of an 
autosomal form of Wiskott- Aldrich syndrome has been 
suggested (OMIM Ref. No. 277970).) Specific interaction of 



CD43 with a ligand on the surface of T cells appears to 
contribute to T- cell activation. Rosenstein et al. (1991) 
presented evidence that intercellular adhesion molecule- 
1 (ICAM1, or CD54; 147840) is a ligand for CD43. Rosen- 
stein et al. (1991) suggested that the defect in T- cell 
function in Wiskott- Aldrich syndrome may result from 
defective CD43/ICAM1 interaction. Many patients with HIV 
infection have circulating anti- CD43 antibodies; these 
autoantibodies may contribute to the severe immunodefi- 
ciency found in AIDS patients. The immunologic synapse 
is the T cell- APC (antigen- presenting cell) contact site 
where T- cell receptors (TCRs), coreceptors, signaling 
molecules, and adhesion receptors polarize upon antigen 
recognition. The formation of the immunologic synapse is 
thought to be important for receptor signal transduction 
and full T- lymphocyte activation. CD43 is a large sialo- 
protein diffusely expressed in unactivated T cells. Using 
antigen- activated T cells and confocal microscopy, Delon 
et al. (2001) demonstrated that moesin (OMIM Ref. No. 
309845) is excluded from the region of T cell- APC con- 
tact and colocalizes with CD43. Western blot and im- 
munocytochemical analyses showed that moesin is rapidly 
dephosphorylated upon antigen recognition and then 



rephosphorylated on threonine residues. Only phosphory- 
lated moesin was able to bind CD43. Delon et al. (2001) 
concluded that T- cell activation requires the removal of 
CD43 from the immunologic synapse to allow efficient 
engagement of the TCR with molecules on the APC. 

[20889] 

[20890] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20891] Rosenstein, Y.; Park, J. K.; Hahn, W. C; Rosen, F. S.; Bierer, 
B. E.; Burakoff, S.J. : CD43, a molecule defective in 
Wiskott- Aldrich syndrome, binds ICAM- 1. Nature 354: 
233- 235, 1991. ; and 

[20892] Delon, J.; Kaibuchi, K.; Germain, R. N. : Exclusion of CD43 
from the immunological synapse is mediated by phospho- 
rylation- regulated relocation of the cytoskeletal adaptor 
moesin. Immunity 1. 

[20893] Further studies establishing the function and utilities of 
SPN are found in John Hopkins OMIM database record ID 
182160, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Synovial sarcoma 
translocation, chromosome 18 (SS18, Accession 
NP_005628.1) is another GAM130 target gene, herein 



designated TARGET GENE. SS18 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SS18, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SS18 BINDING SITE, designated 
SEQ ID: 16460, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20894] Another function of GAM130 is therefore inhibition of 
Synovial sarcoma translocation, chromosome 18 (SS18, 
Accession NP_005628.1), a gene which is a putative tran- 
scriptional activator, and therefore is associated with Hu- 
man synovial sarcomas. Accordingly, utilities of GAM130 
include diagnosis, prevention and treatment of Human 
synovial sarcomas., and of other diseases and clinical 
conditions associated with SS18. 

[20895] The function of SS18 has been established by previous 

studies. Human synovial sarcomas contain a recurrent and 
specific chromosomal translocation t(X;18)(pll.2;qll.2). 
By screening a synovial sarcoma cDNA library with a YAC 
spanning the X chromosome breakpoint, Clark et al. 
(1994) identified a hybrid transcript that contained 5- 



prime sequences mapping to chromosome 18 and 3- 
prime sequences mapping to the X chromosome (see 
OMIM Ref. No. SSX1; 312820). A probe from the chromo- 
some 18 gene sequence, symbolized SS18, detected ge- 
nomic rearrangements in 10 of 13 synovial sarcomas. The 
chromosome 18 gene was symbolized SYT by Clark et al. 
(1994), but that symbol had already been used for synap- 
totagmin (OMIM Ref. No. 185605). Sequencing of cDNA 
clones showed that the normal SS18 gene encodes a pro- 
tein rich in glutamine, proline, and glycine, and that in 
synovial sarcoma, rearrangement of the SS18 gene results 
in the formation of a fusion protein. Both the chromosome 
18 and the X chromosome components failed to exhibit 
significant homology to known gene sequences. The SYT 
protein appears to act as a transcriptional coactivator and 
the SSX proteins as corepressors. Thaete et al. (1999) in- 
vestigated the functional domains of the proteins. The SYT 
protein was found to contain a novel conserved 54- amino 
acid domain at the N terminus of the protein (the SNH do- 
main) that is found in proteins from a wide variety of 
species, and a C- terminal domain, rich in glutamine, pro- 
line, glycine, and tyrosine (the QPGY domain), which con- 
tains the transcriptional activator sequences. Deletion of 



the SNH domain resulted in a more active transcriptional 
activator, suggesting that this domain acts as an inhibitor 
of the activation domain. The C- terminal SSX domain 
present in the SYT- SSX translocation protein contributes 
a transcriptional repressor domain to the protein. Thus, 
the fusion protein has transcriptional activating and re- 
pressing domains. Thaete et al. (1999) demonstrated that 
the human homolog of the SNF2/Brahma protein BRM 
(SMARCA2; 600014) colocalizes with SYT and SYT- SSX in 
nuclear speckles, and also interacts with SYT and SYT- 
SSX proteins in vitro. They suggested that this interaction 
may provide an explanation of how the SYT protein acti- 
vates gene transcription. 

[20896] 

[20897] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20898] Clark, J.; Rocques, P. J.; Crew, A. J.; Gill, S.; Shipley, J.; 

Chan, A. M.- L; Gusterson, B. A.; Cooper, C. S. : Identifi- 
cation of novel genes, SYT and SSX, involved in the 
t(X;18)(pll.2;qll.2) translocation found in human syn- 
ovial sarcoma. Nature Genet. 7: 502- 508, 1994. ; and 

[20899] Thaete, C.; Brett, D.; Monaghan, P.; Whitehouse, S.; Ren- 



nie, C; Rayner, E.; Cooper, C. S.; Goodwin, G. : Functional 
domains of the SYT and SYT- SSX synovial sarcoma 
translocation prote. 

[20900] Further studies establishing the function and utilities of 
SS18 are found in John Hopkins OMIM database record ID 
600192, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Suppression of tu- 
morigenicity 5 (ST5, Accession NP_63 1896.1) is another 
GAM130 target gene, herein designated TARGET GENE. 
ST 5 BINDING SITE is a target binding site found in the 3 X 
untranslated region of multiple transcripts of mRNA en- 
coded by ST5, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ST5 BINDING SITE, designated SEQ 
ID:6346, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20901] Another function of GAM130 is therefore inhibition of 
Suppression of tumorigenicity 5 (ST5, Accession 
NP.631896.1), a gene which preferentially binds to the 
SH3 domain of c- Abl kinase, and acts as a regulator of 
MAPK1/ERK2 kinase. Accordingly, utilities of GAM130 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with ST5. 

[20902] The function of ST5 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66.1. Suppression of tumorigenicity 5 (ST5, Acces- 
sion NP_005409.2) is another GAM130 target gene, herein 
designated TARGET GENE. ST 5 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by ST5, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ST5 
BINDING SITE, designated SEQ ID:6346, to the nucleotide 
sequence of GAM130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20903] Another function of GAM130 is therefore inhibition of 
Suppression of tumorigenicity 5 (ST5, Accession 
NP_005409.2), a gene which preferentially binds to the 
SH3 domain of c- Abl kinase, and acts as a regulator of 
MAPK1/ERK2 kinase. Accordingly, utilities of GAM130 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ST5. 

[20904] The function of ST5 and its association with various dis- 



eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66.1. Start domain containing 7 (STARD7, Acces- 
sion NP_644672.1) is another CAM130 target gene, herein 
designated TARGET GENE. STARD7 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by STARD7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
STARD7 BINDING SITE, designated SEQ ID:20092, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20905] Another function of GAM130 is therefore inhibition of 
Start domain containing 7 (STARD7, Accession 
NP_644672.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with STARD7. 

[20906] start domain containing 7 (STARD7, Accession 

NP_064536.1) is another GAM130 target gene, herein 
designated TARGET GENE. STARD7 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by STARD7, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
STARD7 BINDING SITE, designated SEQ ID:20092, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20907] Another function of GAM130 is therefore inhibition of 
Start domain containing 7 (STARD7, Accession 
NP_064536.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with STARD7. 

[20908] staufen, rna binding protein (drosophila) (STAU, Accession 
NP.004593.1) is another GAM130 target gene, herein 
designated TARGET GENE. STAU BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by STAU, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of STAU 
BINDING SITE, designated SEQ ID:7149, to the nucleotide 
sequence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20909] Another function of GAM130 is therefore inhibition of 



Staufen, rna binding protein (drosophila) (STAU, Accession 
NP_004593.1), a gene which may play a role in specific 
positioning of mrnas at given sites in the cell and in stim- 
ulating their translation at the site. Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with STAU. 

[20910] The function of STAU and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM37.1.Stomatin (STOM, Accession NP_004090.3) is 
another GAM130 target gene, herein designated TARGET 
GENE. STOM BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by STOM, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of STOM BINDING SITE, designated SEQID:11080, 
to the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20911] Another function of GAM 130 is therefore inhibition of 
Stomatin (STOM, Accession NP_004090.3) . Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with STOM. 

[20912] Synaptotagmin xi (SYT11, Accession NP.689493.2) is an- 
other GAM 130 target gene, herein designated TARGET 
GENE. SYT11 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by SYT11, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SYT11 BINDING SITE, designated SEQ 
ID:11259, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20913] Another function of GAM130 is therefore inhibition of 

Synaptotagmin xi (SYT11, Accession NP_689493.2) . Ac- 
cordingly, utilities of GAM130 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SYT11. 

[20914] Synaptotagmin xiii (SYT13, Accession NP_065877.1) is 

another GAM130 target gene, herein designated TARGET 
GENE. SYT13 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by SYT13, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of SYT13 BINDING SITE, designated SEQID:1756, 
to the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20915] Another function of GAM130 is therefore inhibition of 

Synaptotagmin xiii (SYT13, Accession NP_065877.1) . Ac- 
cordingly, utilities of GAM130 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SYT13. 

[20916] Tafll rna polymerase ii, tata box binding protein 
(tbp)-associated factor, 28kda (TAF11, Accession 
NP_005634.1) is another GAM130 target gene, herein 
designated TARGET GENE. TAF11 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded byTAFll, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TAF11 BINDING SITE, designated 
SEQ ID:7353, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20917] Another function of GAM130 is therefore inhibition of 
Tafll rna polymerase ii, tata box binding protein 
(tbp)-associated factor, 28kda (TAF11, Accession 
NP_005634.1), a gene which plays a central role in medi- 



ating promoter responses to various activators and re- 
pressors. Accordingly, utilities of GAM130 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with TAF11. 
[20918] The function of TAF11 has been established by previous 

studies. Mengus et al. (1995) immunopurified TFIID, sepa- 
rated the components by SDS- PAGE and transferred the 
bands to PVDF membrane for tryptic digestion, purified 
the resulting TAF peptides by reverse phase chromatogra- 
phy and subsequently obtained partial peptide sequence 
data. Degenerate oligomers of TAF2I (also referred to as 
TAFII28) were then used to screen a HeLa cell cDNA li- 
brary. The TAFII28 cDNA encodes a 211- amino acid pro- 
tein containing the expected tryptic peptides. It is about 
50% identical to the Drosophila TAFII30- beta protein. The 
authors demonstrated that different domains of TAFII28 
interact with TAFII18 (TAF2K; 600774) and TBP. Birck et al. 
(1998) determined the crystal structure of the human 
TBP- associated factor TAFII28/TAFII 18 heterodimer and 
showed that these TAFIIs form a novel histone- like pair in 
the TFIID complex. The histone folds in TAFII28 and 
TAFII18 were not predicted from their primary sequence, 
indicating that these TAFIIs define a novel family of atypi- 



cal histone fold sequences. 

[20919] 

[20920] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20921] Birck, C; Poch, O.; Romier, C; Ruff, M.; Mengus, C; Lavi- 
gne, A.- C; Davidson, I.; Moras, D. : Human TAFII28 and 
TAFII18 interact through a histone fold encoded by atypi- 
cal evolutionary conserved motifs also found in the SPT3 
family. Cell 94: 239- 249, 1998. ; and 

[20922] Mengus, C; May, M.; Jacq, X.; Staub, A.; Tora, L; Cham- 
bon, P.; Davidson, I. : Cloning and characterization of 
hTAFII18, hTAFII20 and hTAFII28: three subunits of the 
human transcriptio. 

[20923] Further studies establishing the function and utilities of 
TAF11 are found in John Hopkins OMIM database record 
ID 600772, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Tbcl domain 
family, member 5 (TBC1D5, Accession NP_055559.1) is 
another GAM130 target gene, herein designated TARGET 
GENE. TBC1D5 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
TBC1D5, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TBC1D5 BINDING SITE, designated 
SEQ ID: 14371, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20924] Another function of GAM130 is therefore inhibition of 
Tbcl domain family, member 5 (TBC1D5, Accession 
NP_055559.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TBC1D5. 

[20925] TERA (Accession NP_067061.1) is another GAM130 target 
gene, herein designated TARGET GENE. TERA BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by TERA, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TERA BINDING 
SITE, designated SEQ ID: 19045, to the nucleotide se- 
quence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20926] Another function of GAM130 is therefore inhibition of 

TERA (Accession NP_067061.1) . Accordingly, utilities of 



GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TERA. 

[20927] TIM50L (Accession XP.053074.2) is another GAM 130 tar- 
get gene, herein designated TARGET GENE. TIM50L BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by TIM50L, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TIM50L 
BINDING SITE, designated SEQ ID:18544, to the nucleotide 
sequence of GAM 130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 

[20928] Another function of GAM130 is therefore inhibition of 

TIM50L (Accession XP_053074.2) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TIM50L. 

[20929] Tumor necrosis factor receptor superfamily, member 13c 
(TNFRSF13C, Accession NP_443177.1) is another GAM130 
target gene, herein designated TARGET GENE. TNFRSF13C 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded byTNFRSF13C, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
TNFRSF13C BINDING SITE, designated SEQ ID:6834, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20930] Another function of GAM130 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 13c 
(TNFRSF13C, Accession NP.443177.1), a gene which is a 
regulator of the peripheral B- cell population. Accordingly, 
utilities of GAM130 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TNFRSF13C. 

[20931] T he function of TNFRSF13C has been established by pre- 
vious studies. BAFF (TNFSF13B; 603969) enhances B- cell 
survival in vitro and is a regulator of the peripheral B- cell 
population. Overexpression of Baff in mice results in ma- 
ture B- cell hyperplasia and symptoms of systemic lupus 
erythematosus (SLE; 152700) (Mackay et al., 1999). Like- 
wise, some SLE patients have increased levels of BAFF in 
serum. Like APRIL (TNFSF13; 604472), BAFF binds to both 
TACI (OMIM Ref. No. 604907) and BCMA (TNFRSF17; 
109545); however, mice deficient in these molecules 
maintain some B- cell function (Xu and Lam, 2001; Yan et 
al., 2001), suggesting the existence of a third BAFF recep- 



tor. By screening an expression library of a B- cell line 
with undetectable BCMA and lowTACI expression, 
Thompson et al. (2001) isolated a cDNA encoding the 
third BAFF receptor, BAFFR. Sequence analysis predicted 
that the 184- amino acid transmembrane protein is 56% 
identical to the mouse protein. TNF receptors typically 
contain multiple cysteine- rich domains (CRDs), each with 
6 cys residues. BAFFR, however, has only 1 CRD that con- 
tains 4 extracellular cys residues. The C terminus of 
BAFFR has a conserved region of 25 consecutive amino 
acids that is probably involved in signal transduction. 
Northern blot analysis revealed expression of a 4.5- kb 
BAFFR transcript in spleen and lymph node, with lower 
levels in thymus and peripheral blood leukocytes. Binding 
analysis indicated that BAFFR binds human and mouse 
BAFF but no other TNF ligand, including APRIL. Soluble 
BAFFR inhibited BAFF- mediated costimulation of B- cell 
proliferation. Thompson et al. (2001) concluded that 
BAFFR is the principal receptor required for BAFF- medi- 
ated mature B- cell survival. Claudio et al. (2002) showed 
that bone marrow (BM) cells from Nfkb2 (OMIM Ref. No. 
164012)- deficient mice, but not Nfkbl (OMIM Ref. No. 
164011)- deficient mice, failed to increase relative and 



total IgD- positive transitional- 1 (Tl) stage B cells in re- 
sponse to Baff. In vivo, however, Nfkb2- deficient mice 
did generate mature B cells, but at reduced numbers. Mice 
of the aly/aly strain, which are naturally deficient in Nik 
(OMIM Ref. No. 604655), and mice of the A/WySNJ strain, 
which have a mutation in Baffr, also failed to produce Tl B 
cells in response to Baff. Baff stimulation enhanced ex- 
pression of Bcl2 (OMIM Ref. No. 151430) in Tl B cells, 
thereby promoting B- cell survival, and caused the pro- 
cessing of the plOO form of Nfkb2 to p52, which again 
required Baffr and Nik, but not Nemo (IKKG; 300248). Im- 
munoblot analysis showed that BM cells contained pri- 
marily plOO. In contrast, Tl splenic cells had higher levels 
of p52, and even higher amounts of p52 were found in 
T2/mature B- cell subsets. Claudio et al. (2002) concluded 
that through sustained exposure, BAFF activates NFKB in B 
cells primarily via processing of plOO and contributes to 
B- cell survival in vivo probably from the Tl stage on- 
wards. 

[20932] Animal model experiments lend further support to the 
function of TNFRSF13C. Using PCR, Thompson et al. 
(2001) determined that the A/WySnJ strain of mice, which 
resemble Baff knockout mice in their reduced number of 



mature B cells, lack the intracellular signaling domain- 
encoding exon 3 of the Baffr gene. Flow cytometric analy- 
sis demonstrated that expression of the Baffr extracellular 
and transmembrane domains, which are encoded by ex- 
ons 1 and 2, respectively, is maintained in this strain and 
that these cells are able to bind Baff. 

[20933] it is appreciated that the abovementioned animal model 

for TNFRSF13C is acknowledged by those skilled in the art 
as a scientifically valid animal model, as can be further 
appreciated from the publications sited hereinbelow. 

[20934] pull details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20935] ciaudio, E.; Brown, K.; Park, S.; Wang, H.; Siebenlist, U. : 
BAFF- induced NEMO- independent processing of NF- 
kappa- B2 in maturing B cells. Nature Immun. 3: 958- 
965, 2002. ; and 

[20936] Thompson, J. S.; Bixler, S. A.; Qian, F.; Vora, K.; Scott, M. 
L; Cachero, T. C; Hession, C; Schneider, P.; Sizing, I. D.; 
Mullen, C; Strauch, K.; Zafari, M.; Benjamin, C. D.; Tschop. 

[20937] Further studies establishing the function and utilities of 
TNFRSF13C are found in John Hopkins OMIM database 
record ID 606269, and in cited publications listed in Table 



5, which are hereby incorporated by reference.Tumor pro- 
tein p53 (li-fraumeni syndrome) (TP53, Accession 
NP_000537.2) is another GAM130 target gene, herein 
designated TARGET GENE. TP53 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded byTP53, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TP53 BINDING SITE, designated 
SEQ ID:3421, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20938] Another function of GAM 130 is therefore inhibition of Tu- 
mor protein p53 (li-fraumeni syndrome) (TP53, Accession 
NP_000537.2) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TP53. 

[20939] Thiopurine s-methyltransferase (TPMT, Accession 

NP_000358.1) is another GAM130 target gene, herein 
designated TARGET GENE. TPMT BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by TPMT, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of TPMT BINDING SITE, designated 
SEQ ID:5228, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 
[20940] Another function of GAM130 is therefore inhibition of 
Thiopurine s-methyltransferase (TPMT, Accession 
NP_000358.1), a gene which catalyzes the s- methylation 
of thiopurine drugs such as 6- mercaptopurine. and 
therefore may be associated with Thiopurine s- methyl- 
transferase polymorphism. Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
Thiopurine s- methyltransferase polymorphism, and of 
other diseases and clinical conditions associated with 
TPMT. 

[20941] The function of TPMT has been established by previous 
studies. Thiopurine S- methyltransferase (TPMT; S- 
adenosyl- L- methionine:thiopurine S- methyltransferase; 
EC 2.1.1.67) catalyzes thiopurine S- methylation, an im- 
portant metabolic pathway for drugs such as 6- mercap- 
topurine. Weinshilboum and Sladek (1980) found tri- 
modality for level of red cell TPMT among 298 randomly 
selected subjects: 88.6% had high enzyme activity; 11.1% 
had intermediate activity and 0.3% had undetectable ac- 
tivity. This distribution conforms to Hardy- Weinberg ex- 



pectations for a pair of autosomal codominant alleles for 
low and high activity, TPMT- L and TPMT- H, with fre- 
quencies of 0.059 and 0.941, respectively. Segregation in 
families ascertained through probands with undetectable 
activity was consistent with this hypothesis. This genetic 
polymorphism may be an important factor in individual 
variations in sensitivity to thiopurines. 6- Mercaptopurine 
(6- MP) can be inactivated by S- methylation, which is cat- 
alyzed by thiopurine methyltransferase. An alternative 
metabolic route leads to the formation of cytotoxic 6- 
thioguanine nucleotides (6- TGN). Lennard et al. (1990) 
investigated whether these 2 pathways compete to affect 
the therapeutic response to 6- MP, by measuring 6- TGN 
concentrations and TPMT enzymatic activity in red cells of 
95 children on long- term 6- MP therapy for acute lym- 
phoblastic leukemia (ALL). Red cell TPMT activities were 
also measured in 130 control children and 104 long- term 
survivors of ALL no longer on treatment. In the children 
on 6- MP, red cell 6- TGN correlated negatively with red 
cell TPMT activity. Children with 6- TGN concentrations 
below the group mean had higher TPMT activities and a 
higher subsequent relapse rate. Fifty of the 104 long- 
term survivors had been treated with low- dose protocols; 



this subgroup contained an excess of children with lower 
TPMT activities. The results indicated that genetically de- 
termined TPMT activity may be an important regulator of 
the cytotoxic effect of 6- MP, an effect which in turn may 
be important in influencing the outcome of therapy for 
childhood ALL. Klemetsdal et al. (1993) found in a group 
of healthy subjects that red blood cell TPMT activity was 
8.3% higher in male subjects than in female subjects. 
Alves et al. (1999) applied a PCR- SSCP method for TPMT- 
specific detection which introduces a substantial technical 
simplification, avoiding the use of restriction enzyme 
treatment after PCR amplification. Additionally, the 
method allowed the simultaneous detection of a 474T- C 
transition, a frequent silent mutation in the non- Por- 
tuguese population (TPMT*1S = 0.215). In a sample of 
310 unrelated Northern Portuguese individuals, 15 were 
found to be heterozygous for the TPMT*3A allele 
(187680.0002) which is associated with TPMT enzymatic 
deficiency; the corresponding gene frequency estimate 
was 0.024. In an attempt to evaluate the relationship be- 
tween the molecular TPMT genotype and reaction to treat- 
ments involving thiopurine drugs, Alves et al. (1999) ana- 
lyzed a sample of 24 children who received curative ther- 



apy of acute lymphoblastic leukemia. Four of them were 
shown to be heterozygous for the TPMT*3A allele. An ex- 
amination of their clinical histories showed that all 4 pa- 
tients exhibited signs of severe hepatic toxicity during 
treatment. McLeod et al. (1999) studied the frequency of 
common TPMT variant alleles in 101 Kenyan individuals 
and 199 Caucasians. The frequency of mutant alleles was 
similar between the Caucasian (10.1%) and Kenyan (10.9%) 
populations; however, all mutant alleles in the Kenyan 
population were TPMT*3C (187680.0005) compared with 
4.8% in Caucasians. In contrast, TPMT*3A (187680.0002) 
was the most common mutant allele in the Caucasian in- 
dividuals. 

[20942] 

[20943] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20944] Alves, S.; Prata, M.- J.; Ferreira, F.; Amorim, A. : Thiop- 
urine methyltransferase pharmacogenetics: alternative 
molecular diagnosis and preliminary data from Northern 
Portugal. Pharmacogenetics 9: 257- 261, 1999. ; and 

[20945] Ameyaw, M.- M.; Collie- Duguid, E. S. R.; Powrie, R. H.; 
Ofori- Adjei, D.; McLeod, H. L. : Thiopurine methyltrans- 



ferase alleles in British and Ghanaian populations. Hum. 
Molec. Genet. 8: 3. 

[20946] Further studies establishing the function and utilities of 
TPMTare found in John Hopkins OMIM database record ID 
187680, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Tripartite motif- 
containing 5 (TRIM 5, Accession NP_149023.1) is another 
GAM130 target gene, herein designated TARGET GENE. 
TRIM5 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded byTRIM5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TRIM5 BINDING SITE, designated 
SEQ ID:4494, to the nucleotide sequence of GAM 130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 

[20947] Another function of GAM 130 is therefore inhibition of Tri- 
partite motif-containing 5 (TRIM5, Accession 
NP_149023.1) . Accordingly, utilities of GAM130 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM5. 

[20948] Transient receptor potential cation channel, subfamily m, 
member 6 (TRPM6, Accession NP.060132.3) is another 



GAM130 target gene, herein designated TARGET GENE. 
TRPM6 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byTRPM6, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TRPM6 BINDING SITE, designated SEQ ID:5183, to the 
nucleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 
[20949] Another function of GAM130 is therefore inhibition of 

Transient receptor potential cation channel, subfamily m, 
member 6 (TRPM6, Accession NP_060132.3), a gene which 
contains a predicted ion channel domain and a protein ki- 
nase domain, and therefore is associated with Hypomag- 
nesemia with secondary hypocalcemia. Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of Hypomagnesemia with secondary hypocalcemia, 
and of other diseases and clinical conditions associated 
with TRPM6. 

[20950] The function of TRPM6 has been established by previous 
studies. Schlingmann et al. (2002) and Walder et al. (2002) 
studied hypomagnesemia with secondary hypocalcemia 
(HSH; 602014), which maps to 9q22, and by positional 



cloning identified the TRPM6 gene as the site of causative 
mutations. Walder et al. (2002) found that the complete 
cDNA sequence of TRPM6 contains 8,429 nucleotides, in- 
cluding an open reading frame of 6,069 nucleotides. The 
predicted TRPM6 protein contains 2,022 amino acids, has 
a calculated molecular mass of roughly 234 kD, and con- 
tains a predicted ion channel domain and a protein kinase 
domain. Northern blot analysis detected an 8.5- kb tran- 
script abundantly expressed in kidney and colon. By in 
situ hybridization to various human tissues, Schlingmann 
et al. (2002) observed TRPM6 mRNA in colon epithelial 
cells, duodenum, jejunum, and ileum. Schlingmann et al. 
(2002) studied 5 families (2 Turkish, 1 Swedish, 1 Israeli, 
and 1 Albanian) with typical HSH and discovered 7 muta- 
tions in the TRPM6 gene; the Swedish and Israeli families 
were nonconsanguineous and the affected children were 
compound heterozygotes for TRPM6 mutations. The age 
at onset of symptoms varied from 3 weeks to 4 months. 
Neurologic symptoms included tetany, muscle spasms, 
and seizures due to hypomagnesemic hypocalcemia. 
Walder et al. (2002) identified mutations in the TRPM6 
gene in 7 families: 3 Bedouin Arab families from Israel, 1 
Arab family from Greece, a family in Germany, and 2 addi- 



tional Arab families from Israel. This was the first case of 
a human disorder attributed to mutation in a channel ki- 
nase. 

[20951] 

[20952] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[20953] walder, R. Y.; Landau, D.; Meyer, P.; Shalev, H.; Tsolia, M.; 

Borochowitz, Z.; Boettger, M. B.; Beck, G. E.; Englehardt, R. 

K.; Carmi, R.; Sheffield, V. C. : Mutation of TRPM6 causes 

familial hypomagnesemia with secondary hypocalcemia. 

Nature Genet. 31: 171- 174, 2002. ; and 
[20954] Schlingmann, K. P.; Weber, S.; Peters, M.; Nejsum, L. N.; 

Vitzthum, H.; Klingel, K.; Kratz, M.; Haddad, E.; Ristoff, E.; 

Dinour, D.; Syrrou, M.; Nielsen, S.; Sassen, M.; Waldegger, 

S.; S. 

[20955] Further studies establishing the function and utilities of 
TRPM6 are found in John Hopkins OMIM database record 
ID 607009, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Transient re- 
ceptor potential cation channel, subfamily v, member 1 
(TRPV1, Accession NP_542436.1) is another GAM130 tar- 
get gene, herein designated TARGET GENE. TRPV1 BIND- 



ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
TRPV1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TRPV1 BINDING SITE, designated 
SEQ ID: 14336, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20956] Another function of GAM130 is therefore inhibition of 
Transient receptor potential cation channel, subfamily v, 
member 1 (TRPV1, Accession NP.542436.1), a gene which 
functions as a receptor for capsaicin. Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with TRPV1. 

[20957] The function of TRPV1 has been established by previous 
studies. Chuang et al. (2001) demonstrated that 
bradykinin- or NGF- mediated potentiation of thermal 
sensitivity in vivo requires expression of VR1, a heat- ac- 
tivated ion channel on sensory neurons. Diminution of 
plasma membrane phosphatidylinositol- 4,5,bisphosphate 
levels through antibody sequestration or PLC- mediated 
hydrolysis mimics the potentiating effects of bradykinin or 



NGF at the cellular level. Moreover, recruitment of PLC- 
gamma (OMIM Ref. No. 172420) to TRK- alpha (OMIM Ref. 
No. 191315) is essential for NGF- mediated potentiation 
of channel activity, and biochemical studies suggested 
that VR1 associates with this complex. Chuang et al. 
(2001) concluded that their studies delineate a biochemi- 
cal mechanism through which bradykinin and NGF pro- 
duce hypersensitivity and might explain how the activa- 
tion of PLC signaling systems regulates other members of 
the TRP channel family. 
[20958] Animal model experiments lend further support to the 
function of TRPV1. Caterina et al. (2000) generated mice 
deficient in VR1 by targeted disruption. VR1 - /- mice 
were viable, fertile, and largely indistinguishable from 
wildtype littermates. Caterina et al. (2000) demonstrated 
that sensory neurons from mice lacking VR1 are severely 
deficient in their responses to vanilloid compounds, pro- 
tons, or heat greater than 43 degrees C. VR1 - /- mice 
showed normal responses to noxious mechanical stimuli 
but exhibited no vanilloid- evoked pain behavior, were 
impaired in the detection of painful heat, and showed lit- 
tle thermal hypersensitivity in the setting of inflammation. 
Thus, Caterina et al. (2000) concluded that VR1 is essen- 



tial for selective modalities of pain sensation and for tis- 
sue injury- induced thermal hyperalgesia. 

[20959] it is appreciated that the abovementioned animal model 
for TRPV1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[20960] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20961] chuang, H.; Prescott, E. D.; Kong, H.; Shields, S.; Jordt, S.- 
E.; Basbaum, A. I.; Chao, M. V.; Julius, D. : Bradykinin and 
nerve growth factor release the capsaicin receptor from 
Ptdlns(4,5)P2- mediated inhibition. Nature 411: 957- 962, 
2001. ; and 

[20962] caterina, M. J.; Leffler, A.; Malmberg, A. B.; Martin, W. J.; 
Trafton, J.; Petersen- Zeltz, K. R.; Koltzenburg, M.; Bas- 
baum, A. I.; Julius, D. : Impaired nociception and pain 
sensation in m. 

[20963] Further studies establishing the function and utilities of 
TRPV1 are found in John Hopkins OMIM database record 
ID 602076, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Transient re- 
ceptor potential cation channel, subfamily v, member 1 



(TRPV1, Accession NP.542437.1) is another GAM130 tar- 
get gene, herein designated TARGET GENE. TRPV1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
TRPV1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TRPV1 BINDING SITE, designated 
SEQ ID: 14336, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20964] Another function of GAM130 is therefore inhibition of 
Transient receptor potential cation channel, subfamily v, 
member 1 (TRPV1, Accession NP.542437.1), a gene which 
functions as a receptor for capsaicin. Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with TRPV1. 

[20965] The function of TRPV1 has been established by previous 
studies. Chuang et al. (2001) demonstrated that 
bradykinin- or NGF- mediated potentiation of thermal 
sensitivity in vivo requires expression of VR1, a heat- ac- 
tivated ion channel on sensory neurons. Diminution of 
plasma membrane phosphatidylinositol- 4,5,bisphosphate 



levels through antibody sequestration or PLC- mediated 
hydrolysis mimics the potentiating effects of bradykinin or 
NGF at the cellular level. Moreover, recruitment of PLC- 
gamma (OMIM Ref. No. 172420) to TRK- alpha (OMIM Ref. 
No. 191315) is essential for NGF- mediated potentiation 
of channel activity, and biochemical studies suggested 
that VR1 associates with this complex. Chuang et al. 
(2001) concluded that their studies delineate a biochemi- 
cal mechanism through which bradykinin and NGF pro- 
duce hypersensitivity and might explain how the activa- 
tion of PLC signaling systems regulates other members of 
the TRP channel family. 
[20966] Animal model experiments lend further support to the 
function of TRPV1. Caterina et al. (2000) generated mice 
deficient in VR1 by targeted disruption. VR1 - /- mice 
were viable, fertile, and largely indistinguishable from 
wildtype littermates. Caterina et al. (2000) demonstrated 
that sensory neurons from mice lacking VR1 are severely 
deficient in their responses to vanilloid compounds, pro- 
tons, or heat greater than 43 degrees C. VR1 - /- mice 
showed normal responses to noxious mechanical stimuli 
but exhibited no vanilloid- evoked pain behavior, were 
impaired in the detection of painful heat, and showed lit- 



tie thermal hypersensitivity in the setting of inflammation. 
Thus, Caterina et al. (2000) concluded that VR1 is essen- 
tial for selective modalities of pain sensation and for tis- 
sue injury- induced thermal hyperalgesia. 

[20967] | t j S appreciated that the abovementioned animal model 
for TRPV1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[20968] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20969] chuang, H.; Prescott, E. D.; Kong, H.; Shields, S.; Jordt, S.- 
E.; Basbaum, A. I.; Chao, M. V.; Julius, D. : Bradykinin and 
nerve growth factor release the capsaicin receptor from 
Ptdlns(4,5)P2- mediated inhibition. Nature 411: 957- 962, 
2001. ; and 

[2° 97 °] Caterina, M. J.; Leffler, A.; Malmberg, A. B.; Martin, W. J.; 
Trafton, J.; Petersen- Zeltz, K. R.; Koltzenburg, M.; Bas- 
baum, A. I.; Julius, D. : Impaired nociception and pain 
sensation in m. 

[20971] Further studies establishing the function and utilities of 
TRPV1 are found in John Hopkins OMIM database record 
ID 602076, and in cited publications listed in Table 5, 



which are hereby incorporated by reference.Transient re- 
ceptor potential cation channel, subfamily v, member 1 
(TRPV1, Accession NP_061197.3) is another GAM130 tar- 
get gene, herein designated TARGET GENE. TRPV1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
TRPV1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TRPV1 BINDING SITE, designated 
SEQ ID: 14336, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20972] Another function of GAM130 is therefore inhibition of 
Transient receptor potential cation channel, subfamily v, 
member 1 (TRPV1, Accession NP_061197.3), a gene which 
functions as a receptor for capsaicin. Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with TRPV1. 

[20973] The function of TRPV1 has been established by previous 
studies. Chuang et al. (2001) demonstrated that 
bradykinin- or NGF- mediated potentiation of thermal 
sensitivity in vivo requires expression of VR1, a heat- ac- 



tivated ion channel on sensory neurons. Diminution of 
plasma membrane phosphatidylinositol- 4,5,bisphosphate 
levels through antibody sequestration or PLC- mediated 
hydrolysis mimics the potentiating effects of bradykinin or 
NGF at the cellular level. Moreover, recruitment of PLC- 
gamma (OMIM Ref. No. 172420) to TRK- alpha (OMIM Ref. 
No. 191315) is essential for NGF- mediated potentiation 
of channel activity, and biochemical studies suggested 
that VR1 associates with this complex. Chuang et al. 
(2001) concluded that their studies delineate a biochemi- 
cal mechanism through which bradykinin and NGF pro- 
duce hypersensitivity and might explain how the activa- 
tion of PLC signaling systems regulates other members of 
the TRP channel family. 
[20974] Animal model experiments lend further support to the 
function of TRPV1. Caterina et al. (2000) generated mice 
deficient in VR1 by targeted disruption. VR1 - /- mice 
were viable, fertile, and largely indistinguishable from 
wildtype littermates. Caterina et al. (2000) demonstrated 
that sensory neurons from mice lacking VR1 are severely 
deficient in their responses to vanilloid compounds, pro- 
tons, or heat greater than 43 degrees C. VR1 - /- mice 
showed normal responses to noxious mechanical stimuli 



but exhibited no vanilloid- evoked pain behavior, were 
impaired in the detection of painful heat, and showed lit- 
tle thermal hypersensitivity in the setting of inflammation. 
Thus, Caterina et al. (2000) concluded that VR1 is essen- 
tial for selective modalities of pain sensation and for tis- 
sue injury- induced thermal hyperalgesia. 

[20975] it is appreciated that the abovementioned animal model 
for TRPV1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[20976] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20977] chuang, H.; Prescott, E. D.; Kong, H.; Shields, S.; Jordt, S.- 
E.; Basbaum, A. I.; Chao, M. V.; Julius, D. : Bradykinin and 
nerve growth factor release the capsaicin receptor from 
Ptdlns(4,5)P2- mediated inhibition. Nature 411: 957- 962, 
2001. ; and 

t 20978 ] Caterina, M. J.; Leffler, A.; Malmberg, A. B.; Martin, W. J.; 
Trafton, J.; Petersen- Zeltz, K. R.; Koltzenburg, M.; Bas- 
baum, A. I.; Julius, D. : Impaired nociception and pain 
sensation in m. 

[20979] Further studies establishing the function and utilities of 



TRPV1 are found in John Hopkins OMIM database record 
ID 602076, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Transient re- 
ceptor potential cation channel, subfamily v, member 1 
(TRPV1, Accession NP.542435.1) is another GAM130 tar- 
get gene, herein designated TARGET GENE. TRPV1 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
TRPV1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TRPV1 BINDING SITE, designated 
SEQ ID: 14336, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[20980] Another function of GAM130 is therefore inhibition of 
Transient receptor potential cation channel, subfamily v, 
member 1 (TRPV1, Accession NP_542435.1), a gene which 
functions as a receptor for capsaicin. Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with TRPV1. 

[20981] The function of TRPV1 has been established by previous 
studies. Chuang et al. (2001) demonstrated that 



bradykinin- or NGF- mediated potentiation of thermal 
sensitivity in vivo requires expression of VR1, a heat- ac- 
tivated ion channel on sensory neurons. Diminution of 
plasma membrane phosphatidylinositol- 4,5,bisphosphate 
levels through antibody sequestration or PLC- mediated 
hydrolysis mimics the potentiating effects of bradykinin or 
NGF at the cellular level. Moreover, recruitment of PLC- 
gamma (OMIM Ref. No. 172420) to TRK- alpha (OMIM Ref. 
No. 191315) is essential for NGF- mediated potentiation 
of channel activity, and biochemical studies suggested 
that VR1 associates with this complex. Chuang et al. 
(2001) concluded that their studies delineate a biochemi- 
cal mechanism through which bradykinin and NGF pro- 
duce hypersensitivity and might explain how the activa- 
tion of PLC signaling systems regulates other members of 
the TRP channel family. 
[20982] Animal model experiments lend further support to the 
function of TRPV1. Caterina et al. (2000) generated mice 
deficient in VR1 by targeted disruption. VR1 - /- mice 
were viable, fertile, and largely indistinguishable from 
wildtype littermates. Caterina et al. (2000) demonstrated 
that sensory neurons from mice lacking VR1 are severely 
deficient in their responses to vanilloid compounds, pro- 



tons, or heat greater than 43 degrees C. VR1 - /- mice 
showed normal responses to noxious mechanical stimuli 
but exhibited no vanilloid- evoked pain behavior, were 
impaired in the detection of painful heat, and showed lit- 
tle thermal hypersensitivity in the setting of inflammation. 
Thus, Caterina et al. (2000) concluded that VR1 is essen- 
tial for selective modalities of pain sensation and for tis- 
sue injury- induced thermal hyperalgesia. 

[20983] it is appreciated that the abovementioned animal model 
for TRPV1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[20984] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[20985] chuang, H.; Prescott, E. D.; Kong, H.; Shields, S.; Jordt, S.- 
E.; Basbaum, A. I.; Chao, M. V.; Julius, D. : Bradykinin and 
nerve growth factor release the capsaicin receptor from 
Ptdlns(4,5)P2- mediated inhibition. Nature 411: 957- 962, 
2001. ; and 

[20986] Caterina, M. J.; Leffler, A.; Malmberg, A. B.; Martin, W. J.; 
Trafton, J.; Petersen- Zeltz, K. R.; Koltzenburg, M.; Bas- 
baum, A. I.; Julius, D. : Impaired nociception and pain 



sensation in m. 

[20987] Further studies establishing the function and utilities of 
TRPV1 are found in John Hopkins OMIM database record 
ID 602076, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. TU 12 Bl-TY 
(Accession NP_057659.1) is another GAM130 target gene, 
herein designated TARGET GENE. TU12B1-TY BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded byTU12Bl-TY, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
TU12B1-TY BINDING SITE, designated SEQ ID:18545, to 
the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20988] Another function of GAM130 is therefore inhibition of 

TU12B1-TY (Accession NP_057659.1) . Accordingly, utili- 
ties of GAM130 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
TU12B1-TY. 

[20989] ubiquitin protein ligase e3a (human papillomavirus 

e6-associated protein, angelman syndrome) (UBE3A, Ac- 
cession NP_570853.1) is another GAM130 target gene, 



herein designated TARGET GENE. UBE3A BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by UBE3A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
UBE3A BINDING SITE, designated SEQ ID:11737, to the nu- 
cleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20990] Another function of GAM130 is therefore inhibition of 
Ubiquitin protein ligase e3a (human papilloma virus 
e6-associated protein, angelman syndrome) (UBE3A, Ac- 
cession NP.570853.1) . Accordingly, utilities of GAM130 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with UBE3A. 

[20991] ubiquitin protein ligase e3a (human papillomavirus 

e6-associated protein, angelman syndrome) (UBE3A, Ac- 
cession NP_000453.2) is another GAM130 target gene, 
herein designated TARGET GENE. UBE3A BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by UBE3A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
UBE3A BINDING SITE, designated SEQ ID:11737, to the nu- 
cleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20992] Another function of GAM130 is therefore inhibition of 
Ubiquitin protein ligase e3a (human papilloma virus 
e6-associated protein, angelman syndrome) (UBE3A, Ac- 
cession NP_000453.2) . Accordingly, utilities of GAM130 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with UBE3A. 

[20993] ubiquitin protein ligase e3a (human papillomavirus 

e6-associated protein, angelman syndrome) (UBE3A, Ac- 
cession NP.570854.1) is another GAM130 target gene, 
herein designated TARGET GENE. UBE3A BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by UBE3A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
UBE3A BINDING SITE, designated SEQ ID:11737, to the nu- 
cleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20994] Another function of GAM130 is therefore inhibition of 



Ubiquitin protein ligase e3a (human papilloma virus 
e6-associated protein, angelman syndrome) (UBE3A, Ac- 
cession NP_570854.1) . Accordingly, utilities of GAM130 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with UBE3A. 

[20995] viK (Accession NP_612503.1) is another GAM130 target 
gene, herein designated TARGET GENE. VIK BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by VIK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of VIK BINDING SITE, designated SEQ ID: 1104, to the nu- 
cleotide sequence of GAM130 RNA, herein designated 
GAM RNA, also designated SEQ ID:331. 

[20996] Another function of GAM 130 is therefore inhibition of VIK 
(Accession NP_612503.1) . Accordingly, utilities of 
GAM130 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with VIK. 

[20997] Vesicle transport through interaction with t-snares ho- 
molog la (yeast) (VTI1A, Accession NP_660207.1) is an- 
other GAM 130 target gene, herein designated TARGET 
GENE. VTI1A BINDING SITE is a target binding site found in 



the 3 X untranslated region of mRN A encoded by VTI1A, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of VTI1A BINDING SITE, designated SEQ ID:1804, 
to the nucleotide sequence of GAM130 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:331. 

[20998] Another function of GAM130 is therefore inhibition of 
Vesicle transport through interaction with t-snares ho- 
molog la (yeast) (VTI1A, Accession NP.660207.1) . Ac- 
cordingly, utilities of GAM130 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with VTI1A. 

[20999] zinc fi n g er protein 253 (ZNF253, Accession NP_066385.1) 
is another GAM130 target gene, herein designated TAR- 
GET GENE. ZNF253 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
ZNF253, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF253 BINDING SITE, designated 
SEQ ID:6640, to the nucleotide sequence of GAM130 RNA, 
herein designated GAM RNA, also designated SEQ ID:331. 



[21000] Another function of GAM130 is therefore inhibition of Zinc 
finger protein 253 (ZNF253, Accession NP_066385.1) . 
Accordingly, utilities of GAM130 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF253. 

[21001] Z i nc fi n g er protein 273 (ZNF273, Accession XP_088082.1) 
is another GAM130 target gene, herein designated TAR- 
GET GENE. ZNF273 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
ZNF273, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF273 BINDING SITE, designated 
SEQ ID: 16028, to the nucleotide sequence of GAM130 
RNA, herein designated GAM RNA, also designated SEQ 
ID:331. 

[21002] Another function of GAM130 is therefore inhibition of Zinc 
finger protein 273 (ZNF273, Accession XP_088082.1) . 
Accordingly, utilities of GAM130 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF273. 

[21003] ZNF432 (Accession NP_055465.1) is another GAM130 tar- 
get gene, herein designated TARGET GENE. ZNF432 BIND- 



ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ZNF432, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ZNF432 
BINDING SITE, designated SEQ ID:4119, to the nucleotide 
sequence of GAM130 RNA, herein designated GAM RNA, 
also designated SEQ ID:331. 
[21004] Another function of GAM130 is therefore inhibition of 
ZNF432 (Accession NP.055465.1) . Accordingly, utilities 
of GAM130 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ZNF432. 

[21005] 

[21006] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 131 
(GAM 131), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[21007] GAM131 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM 131 was detected is described hereinabove 



with reference to Figs. 8-15. 

[21008] GAM131 gene, herein designated GAM GENE, and 

GAM131 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[21009] GAM131 gene encodes a GAM131 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM131 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM131 precursor RNA is designated SEQ ID:170, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[21010] GAM131 precursor RNA folds onto itself, forming GAM131 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[ 21 011] GAM131 precursor RNA folds onto itself, forming GAM131 
folded precursor RNA, herein designated GAM FOLDED 



PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[21012] Nucleotide sequence of GAM131 precursor RNA, desig- 
nated SEQ-ID: 170, and a schematic representation of a 
predicted secondary folding of GAM 131 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[21013] An enzyme complex designated DICER COMPLEX, N dices x 
the GAM 131 folded precursor RNA into GAM 131 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM131 RNA is desig- 
nated SEQ ID:313, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 



corporated by reference. 

t 21 0 14 ] GAM131 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM131 target 
RNA, herein designated GAM TARGET RNA. GAM131 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[ 21 ° 1 5] GAM131 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM131 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 131 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 131 RNA may have a different number of target 
binding sites in untranslated regions of aGAM131 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 



get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[21016] The complementary binding of GAM131 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 131 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM131 target RNA into GAM131 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[21017] it i S appreciated that GAM131 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM131 target genes. The mRNA of each one of this plu- 
rality of GAM 131 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 131 RNA, 
herein designated GAM RNA, and which when bound by 
GAM131 RNA causes inhibition of translation of respective 
one or more GAM 131 target proteins. 

[21018] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 



GAM131 gene, herein designated GAM GENE, on one or 
more GAM 131 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[21019] it is appreciated that specific functions and accordingly 
utilities of GAM131 correlate with, and may be deduced 
from, the identity of the target genes which GAM131 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[21020] 
[21021] 

[21022] ASK (Accession NM_006716.1) is a GAM131 target gene, 
herein designated TARGET GENE. ASK BINDING SITE is a 



target binding site found in the 5 X untranslated region of 
mRNA encoded by ASK, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of ASK BINDING SITE, designated 
SEQ ID:7247, to the nucleotide sequence of GAM131 RNA, 
herein designated GAM RNA, also designated SEQ ID:313. 

[21023] a function of GAM131 is therefore inhibition of ASK 
(Accession NM_006716.1) . Accordingly, utilities of 
GAM131 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ASK. 

[21024] Atpase, class i, type 8b, member 2 (ATP8B2, Accession 
XM.290875.1) is another GAM131 target gene, herein 
designated TARGET GENE. ATP8B2 BINDING SITE is a tar- 
get binding site found in the 5^ untranslated region of 
mRNA encoded by ATP8B2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ATP8B2 BINDING 
SITE, designated SEQ ID: 13 187, to the nucleotide se- 
quence of GAM 131 RNA, herein designated GAM RNA, 
also designated SEQ ID:313. 

[21025] Another function of GAM 131 is therefore inhibition of At- 



pase, class i, type 8b, member 2 (ATP8B2, Accession 
XM_290875.1) . Accordingly, utilities of GAM131 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ATP8B2. 

[21026] lgpi (Accession NM.032484.2) is another GAM131 target 
gene, herein designated TARGET GENE. LGPI BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LGPI, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LGPI BINDING 
SITE, designated SEQ ID: 18541, to the nucleotide se- 
quence of GAM 131 RNA, herein designated GAM RNA, 
also designated SEQ ID:313. 

[21027] Another function of GAM131 is therefore inhibition of 

LGPI (Accession NM.032484.2) . Accordingly, utilities of 
GAM131 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LGPI. 

[21028] LHX6 (Accession NM.014368.1) is another GAM131 target 
gene, herein designated TARGET GENE. LHX6 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LHX6, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 



or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LHX6 BIND- 
ING SITE, designated SEQ ID:7257, to the nucleotide se- 
quence of GAM 131 RNA, herein designated GAM RNA, 
also designated SEQ ID:313. 

[21029] Another function of GAM131 is therefore inhibition of 

LHX6 (Accession NM.014368.1) . Accordingly, utilities of 
GAM131 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LHX6. 

[21030] LOC143162 (Accession ) is another GAM131 target gene, 
herein designated TARGET GENE. LOC143162 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC143162, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC143162 BINDING SITE, designated SEQ ID:7765, to the 
nucleotide sequence of GAM131 RNA, herein designated 
GAM RNA, also designated SEQ ID:313. 

[21031] Another function of GAM131 is therefore inhibition of 
LOC143162 (Accession ) . Accordingly, utilities of 
GAM131 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



LOC143162. 

[21032] LOC145123 (Accession ) is another GAM131 target gene, 
herein designated TARGET GENE. LOC145123 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC145123, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC145123 BINDING SITE, designated SEQ ID:15702, to 
the nucleotide sequence of GAM131 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:313. 

[21033] Another function of GAM131 is therefore inhibition of 
LOC145123 (Accession ) . Accordingly, utilities of 
GAM131 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC145123. 

[21034] LOC146990 (Accession XM.097149.2) is another GAM131 
target gene, herein designated TARGET GENE. LOC146990 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC146990, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC146990 BINDING SITE, designated SEQ ID:17527, to 
the nucleotide sequence of GAM131 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:313. 
[21035] Another function of GAM131 is therefore inhibition of 

LOC146990 (Accession XM.097149.2) . Accordingly, utili- 
ties of GAM131 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146990. 

[21036] Prothymosin, alpha (gene sequence 28) (PTMA, Accession 
NM.002823.2) is another GAM131 target gene, herein 
designated TARGET GENE. PTMA BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PTMA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PTMA BINDING SITE, designated 
SEQ ID:19917, to the nucleotide sequence of GAM131 
RNA, herein designated GAM RNA, also designated SEQ 
ID:313. 

[21037] Another function of GAM131 is therefore inhibition of 

Prothymosin, alpha (gene sequence 28) (PTMA, Accession 
NM_002823.2), a gene which may mediate immune func- 
tion by conferring resistance to certain opportunistic in- 



fections. Accordingly, utilities of GAM131 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with PTMA. 
[21038] The function of PTMA has been established by previous 
studies. The thymus gland produces several hormones or 
hormone- like substances which are derived from a 
polypeptide precursor containing (in the rat) 113 amino 
acids and known as prothymosin- alpha. A peptide con- 
taining 28 amino acid residues, named thymosin- alpha- 
1, was originally isolated from calf thymosin fraction 5 
and shown to restore various aspects of immune function 
in several in vitro and in vivo test systems. Thymosin- al- 
pha- 1 was subsequently isolated from a similar fraction 
from human thymosin and reported to have the same 
amino acid sequence as bovine thymosin- alpha- 1. Hari- 
tos et al. (1984) isolated from fresh rat thymus a larger 
polypeptide named prothymosin- alpha, which contains 
the thymosin- alpha- 1 sequence at its NH2 terminus. 
Prothymosin- alpha has also been isolated from human 
thymus. Goodall et al. (1986) constructed a cDNA library 
from human spleen mRNA and screened for clones con- 
taining cDNAs coding for prothymosin- alpha. Eschenfeldt 
and Berger (1986) identified cDNA clones for human pro- 



thymosin- alpha in cDNA libraries from staphylococcal 
endotoxin A- stimulated normal human lymphocytes. The 
encoded protein was found to be highly acidic (54 
residues out of 111) and shared over 90% sequence ho- 
mology with rat prothymosin- alpha. The peptide hor- 
mone thymosin- alpha- 1 appeared at positions 2- 29 of 
the prothymosin- alpha amino acid sequence. Manrow et 
al. (1992) concluded that of the 6 members of the prothy- 
mosin- alpha gene family that have been cloned and se- 
quenced, only one is functional. Szabo et al. (1993) iso- 
lated a genomic clone encoding PTMA and subcloned and 
sequenced the 5- prime regulatory region. They used the 
5- prime flanking cloned probe to localize the prothy- 
mosin gene to human chromosome 2 by Southern analysis 
of somatic cell hybrids. 

[21039] 

[21040] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[21041] Haritos, A. A.; Goodall, G. J.; Horecker, B. L. : Prothymosin 
alpha: isolation and properties of the major immunoreac- 
tive form of thymosin alpha- 1 in rat thymus. Proc. Nat. 
Acad. Sci. 81: 1008- 1011, 1984. ; and 



[ 21 042] Manrow, R. E.; Leone, A.; Krug, M. S.; Eschenfeldt, W. H.; 
Berger, S. L. : The human prothymosin alpha gene family 
contains several processed pseudogenes lacking deleteri- 
ous lesions. Ge. 

[21043] Further studies establishing the function and utilities of 

PTMA are found in John Hopkins OMIM database record ID 
188390, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Transforming 
growth factor, alpha (TGFA, Accession NM_003236.1) is 
another GAM131 target gene, herein designated TARGET 
GENE. TGFA BINDING SITE is a target binding site found in 
the 3 N untranslated region of mRNA encoded by TGFA, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TGFA BINDING SITE, designated SEQ ID:3907, 
to the nucleotide sequence of GAM131 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:313. 

[21044] Another function of GAM131 is therefore inhibition of 
Transforming growth factor, alpha (TGFA, Accession 
NM_003236.1), a gene which is able to bind to the egf re- 
ceptor and to act synergistically with tgf beta to promote 
anchorage- independent cell proliferation in soft agar. 



Accordingly, utilities of GAM131 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with TGFA. 
[21045] The function of TGFA and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM94.1. 

[21046] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 132 
(GAM 132), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[21047] GAM132 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM132 was detected is described hereinabove 
with reference to Figs. 8-15. 

t 21 048] GAM132 gene, herein designated GAM GENE, and 

GAM132 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[21049] GAM132 gene encodes aGAM132 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM132 precur- 



sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM132 precursor RNA is designated SEQ ID:114, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[21050] GAM132 precursor RNA folds onto itself, forming GAM132 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

t 21051 ] GAM132 precursor RNA folds onto itself, forming GAM132 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 



[21052] Nucleotide sequence of GAM132 precursor RNA, desig- 
nated SEQ-ID: 114, and a schematic representation of a 
predicted secondary folding of GAM 132 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[21053] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM132 folded precursor RNA into GAM132 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM132 RNA is desig- 
nated SEQ ID:369, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[21054] GAM132 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM132 target 
RNA, herein designated GAM TARGET RNA. GAM132 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 



5^UTR, PROTEIN CODING and 3^UTR respectively. 

[21055] GAM 132 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM132 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 132 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 132 RNA may have a different number of target 
binding sites in untranslated regions of aGAM132 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^ UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[21056] The complementary binding of GAM132 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 132 tar- 
get RNA, herein designated GAM TARGET RNA, such as 



BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM132 target RNA into GAM132 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[21057] | t j S appreciated that GAM132 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM132 target genes. The mRNA of each one of this plu- 
rality of GAM132 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 132 RNA, 
herein designated GAM RNA, and which when bound by 
GAM132 RNA causes inhibition of translation of respective 
one or more GAM 132 target proteins. 

[21058] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM132 gene, herein designated GAM GENE, on one or 
more GAM 132 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 



recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[21059] it is appreciated that specific functions and accordingly 
utilities of GAM132 correlate with, and may be deduced 
from, the identity of the target genes which GAM132 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[21060] 
[21061] 

[21062] chloride intracellular channel 5 (CLIC5, Accession 

NM.016929.1) is a GAM132 target gene, herein desig- 
nated TARGET GENE. CLIC5 BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by CLIC5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CLIC5 BINDING SITE, designated 
SEQ ID: 17752, to the nucleotide sequence of GAM132 



RNA, herein designated GAM RNA, also designated SEQ 
ID:369. 

[21063] A function of GAM132 is therefore inhibition of Chloride 
intracellular channel 5 (CLIC5, Accession NM_016929.1) . 
Accordingly, utilities of GAM132 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CLIC5. 

[21064] FLJ10377 (Accession NM_018077.1) is another GAM132 
target gene, herein designated TARGET GENE. FLJ10377 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10377, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10377 BINDING SITE, designated SEQ ID:929, to the 
nucleotide sequence of GAM132 RNA, herein designated 
GAM RNA, also designated SEQ ID:369. 

[21065] Another function of GAM132 is therefore inhibition of 

FLJ10377 (Accession NM_018077.1) . Accordingly, utilities 
of GAM132 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10377. 

[21066] p a i rec | box gene 2 (PAX2, Accession NM_003987.1) is an- 



other GAM 132 target gene, herein designated TARGET 
GENE. PAX 2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by PAX2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PAX 2 BINDING SITE, 
designated SEQ ID:16012, to the nucleotide sequence of 
GAM132 RNA, herein designated GAM RNA, also desig- 
nated SEQID:369. 
[21067] Another function of GAM132 is therefore inhibition of 
Paired box gene 2 (PAX2, Accession NM.003987.1), a 
gene which involves in kidney cell differentiation and 
therefore is associated with Renal- coloboma syndrome. 
Accordingly, utilities of GAM132 include diagnosis, pre- 
vention and treatment of Renal- coloboma syndrome, and 
of other diseases and clinical conditions associated with 
PAX2. 

[21068] The function of PAX2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Swi/snf related, matrix associated, actin de- 
pendent regulator of chromatin, subfamily e, member 1 



(SMARCE1, Accession NM_003079.3) is another GAM132 
target gene, herein designated TARGET GENE. SMARCE1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SMARCE1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SMARCE1 BINDING SITE, designated SEQ ID:3854, to the 
nucleotide sequence of GAM132 RNA, herein designated 
GAM RNA, also designated SEQ ID:369. 
[21069] Another function of GAM132 is therefore inhibition of 

Swi/snf related, matrix associated, actin dependent regu- 
lator of chromatin, subfamily e, member 1 (SMARCE1, Ac- 
cession NM_003079.3) . Accordingly, utilities of GAM132 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with SMARCE1. 

[21070] 

[21071] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 133 
(GAM 133), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 



[21072] GAM133 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM133 was detected is described hereinabove 
with reference to Figs. 8-15. 

[21073] GAM133 gene, herein designated GAM GENE, and 

GAM133 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[21074] GAM133 gene encodes a GAM133 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM133 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM133 precursor RNA is designated SEQ ID:88, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID:88 is located at po- 
sition 148414074 relative to chromosome 3. 

[ 21 ° 7 5] GAM133 precursor RNA folds onto itself, forming GAM133 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial inversed- reversed sequence of the nucleotide 
sequence of the second half thereof. 

[ 21 ° 7 6] GAM133 precursor RNA folds onto itself, forming GAM133 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[21077] Nucleotide sequence of GAM133 precursor RNA, desig- 
nated SEQ-ID: 88, and a schematic representation of a 
predicted secondary folding of GAM133 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[21078] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM133 folded precursor RNA into GAM133 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (GAM Prediction Accuracy 
Group: B) nucleotide sequence of GAM133 RNA is desig- 
nated SEQID:211, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[21079] GAM133 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM133 target 
RNA, herein designated GAM TARGET RNA. GAM133 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[21080] GAM133 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM133 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 133 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 



meant as an illustration only, and is not meant to be limit- 
ing GAM133 RNA may have a different number of target 
binding sites in untranslated regions of aGAM133 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3 X UTR 
and 5 X UTR regions. 

[21081] The complementary binding of GAM133 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 133 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM133 target RNA into GAM133 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[21082] it j S appreciated that GAM133 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM133 target genes. The mRNA of each one of this plu- 
rality of GAM133 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 133 RNA, 
herein designated GAM RNA, and which when bound by 
GAM133 RNA causes inhibition of translation of respective 



one or more GAM 133 target proteins. 

[21083] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM133 gene, herein designated GAM GENE, on one or 
more GAM 133 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[21084] | t j S appreciated that specific functions and accordingly 
utilities of GAM133 correlate with, and may be deduced 
from, the identity of the target genes which GAM133 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[21085] 



[21086] 

[21087] A fg 3 atpase family gene 3-like 1 (yeast) (AFG3L1, Acces- 
sion NP_001123.1) is a GAM133 target gene, herein des- 
ignated TARGET GENE. AFG3L1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by AFG3L1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of AFG3L1 BINDING SITE, desig- 
nated SEQ ID: 18205, to the nucleotide sequence of 
GAM133 RNA, herein designated GAM RNA, also desig- 
nated SEQID:211. 

[21088] a function of GAM133 is therefore inhibition of Afg3 at- 
pase family gene 3-like 1 (yeast) (AFG3L1, Accession 
NP_001123.1) . Accordingly, utilities of GAM133 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with AFG3L1. 

[21089] ARPP-21 (Accession NP_057384.1) is another GAM133 
target gene, herein designated TARGET GENE. ARPP-21 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by ARPP-21, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
ARPP-21 BINDING SITE, designated SEQ ID:4699, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 
[21090] Another function of GAM133 is therefore inhibition of 

ARPP-21 (Accession NP.057384.1) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with ARPP- 
21. 

[21091] Bcl2-like 2 (BCL2L2, Accession NP_004041.1) is another 
GAM133 target gene, herein designated TARGET GENE. 
BCL2L2 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by BCL2L2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of BCL2L2 BINDING SITE, designated SEQ ID: 19697, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21092] Another function of GAM133 is therefore inhibition of 
Bcl2-like 2 (BCL2L2, Accession NP_004041.1), a gene 
which promotes cell survival. Accordingly, utilities of 
GAM133 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with BCL2L2. 

[21093] The function of BCL2L2 has been established by previous 
studies. Gibson et al. (1996) used degenerate PCR to clone 
a novel BCL2 homolog which they denoted BCLW. The 
gene encodes a 193- amino acid polypeptide. Gibson et 
al. (1996) also isolated the mouse BCLW gene; its amino 
acid sequence is 99% identical to that of the human gene. 
Mouse BCLW is expressed as a 3.7- kb mRNA in a variety 
of tissues, with highest expression in brain, colon, and 
salivary gland. In mouse hematopoietic cell lines, BCLW is 
expressed in myeloid cells and to a lesser extent in lym- 
phoid cells. Like BCL2, expressed BCLW promotes cell sur- 
vival under a variety of cytotoxic conditions. Gibson et al. 
(1996) used fluorescence in situ hybridization to map the 
BCLW gene to human chromosome 14qll.2- ql2. 

[21094] Animal model experiments lend further support to the 

function of BCL2L2. To identify genes required for mam- 
malian spermatogenesis, Ross et al. (1998) screened lines 
of mutant mice created using a retroviral gene- trap sys- 
tem for male infertility. Homozygous ROSA41 male mice 
exhibited sterility associated with progressive testicular 
degeneration. Germ cell defects were first observed at 19 
days postnatal. Spermatogenesis was blocked during late 



spermiogenesis in young adults. Gradual depletion of all 
stages of germ cells resulted in a Sertoli- cell- only phe- 
notype by approximately 6 months of age. Subsequently, 
almost all Sertoli cells were lost from the seminiferous 
tubules, and the Leydig cell population was reduced. 
Molecular analysis indicated that the gene mutated in 
these mice is BCLW, a death- protecting member of the 
Bcl2 family. The mutant allele of Bclw in ROSA41 did not 
produce a Bclw polypeptide. Expression of Bclw in the 
testis appeared to be restricted to elongating spermatids 
and Sertoli cells. 

[21095] it is appreciated that the abovementioned animal model 
for BCL2L2 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[21096] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 21 09 7 ] Gibson, L; Holmgreen, S. P.; Huang, D. C. S.; Bernard, O.; 
Copeland, N. G.; Jenkins, N. A.; Sutherland, G. R.; Baker, 
E.; Adams, J. M.; Cory, S. : bcl- w, a novel member of the 
bcl- 2 family, promotes cell survival. Oncogene 13: 665- 
675, 1996. ; and 



[21098] Ross, A. J.; Waymire, K. C; Moss, J. E.; Parlow, A. F.; Skin- 
ner, M. K.; Russell, L. D.; MacGregor, G. R. : Testicular de- 
generation in Bclw- deficient mice. Nature Genet. 18: 
251- 256, 199. 

[21099] Further studies establishing the function and utilities of 
BCL2L2 are found in John Hopkins OMIM database record 
ID 601931, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Chromosome 
5 open reading frame 7 (C5orf7, Accession NP_057688.1) 
is another GAM133 target gene, herein designated TAR- 
GET GENE. C5orf7 BINDING SITE is a target binding site 
found in the 3 N untranslated region of mRNA encoded by 
C5orf7, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C5orf7 BINDING SITE, designated 
SEQ ID: 10526, to the nucleotide sequence of GAM133 
RNA, herein designated GAM RNA, also designated SEQ 
ID:211. 

[21100] Another function of GAM 133 is therefore inhibition of 

Chromosome 5 open reading frame 7 (C5orf7, Accession 
NP_057688.1) . Accordingly, utilities of GAM133 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with C5orf7. 

[ 211 ° 1 ] CD109 (Accession NP_598000.1) is another GAM133 tar- 
get gene, herein designated TARGET GENE. CD109 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by CD109, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CD109 
BINDING SITE, designated SEQ ID:15628, to the nucleotide 
sequence of GAM133 RNA, herein designated GAM RNA, 
also designated SEQ ID:211. 

[21102] Another function of GAM 133 is therefore inhibition of 

CD109 (Accession NP_598000.1) . Accordingly, utilities of 
GAM133 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CD109. 

t 211 03] Cd72 antigen (CD72, Accession NP_001773.1) is another 
GAM133 target gene, herein designated TARGET GENE. 
CD72 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by CD72, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CD72 BINDING SITE, designated SEQ ID:3671, to the nu- 



cleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21104] Another function of GAM 133 is therefore inhibition of 
Cd72 antigen (CD72, Accession NP_001773.1), a gene 
which may be involved in signals for B- cell proliferation. 
Accordingly, utilities of GAM133 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CD72. 

[21105] The function of CD72 has been established by previous 
studies. By means of monoclonal antibodies, Von Hoegen 
et al. (1991) demonstrated identity of CD72 to the human 
homolog of mouse Lyb2 and localized the gene to the 
short arm of human chromosome 9 by study of mouse/ 
human somatic cell hybrids. The mouse Lyb2 gene had 
previously been mapped to chromosome 4. Expression of 
Lyb2 is restricted to B- lineage cells and is turned off in 
antibody- secreting plasma cells in both mice and hu- 
mans. The protein may be involved in signals for B- cell 
proliferation. In a review of immune inhibitory receptors, 
Ravetch and Lanier (2000) pointed out that autoimmune 
disorders may result from the disruption of inhibitory re- 
ceptors, particularly in their conserved intracellular im- 
munoreceptor tyrosine- based inhibitory motifs (ITIMs). 



ITIMs are sites for alternative phosphorylation, typically by 
a Src kinase, and dephosphorylation, either by the tyro- 
sine phosphatase SHP1 (OMIM Ref. No. 176883) or the in- 
ositol phosphatase SHIP (OMIM Ref. No. 601582), trans- 
ducing signals to distinct pathways. B cells from CD72- 
deficient mice are hyperresponsive to lipopolysaccharide 
stimulation and B cell receptor aggregation 

[21106] Animal model experiments lend further support to the 
function of CD72. Using a mouse model, Kumanogoh et 
al. (2000) determined that the CD100 (SEMA4D; 601866) 
receptor plexin Bl (PLXNB1; 601053) is not detectable in 
lymphocytes, and that in the immune system, CD72 ap- 
pears to be the receptor for CD100. 

[21107] | t j S appreciated that the abovementioned animal model 
for CD72 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[21108] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[21109] von Hoegen, I.; Hsieh, C- L; Scharting, R.; Francke, U.; 
Parnes, J. R. : Identity of human Lyb- 2 and CD72 and lo- 
calization of the gene to chromosome 9. Europ. J. Immun. 



21: 1425- 1431, 1991. ; and 

[21110] Ravetch, J. V.; Lanier, L. L. : Immune inhibitory receptors. 
Science 290: 84- 89, 2000. 

[21111] Further studies establishing the function and utilities of 

CD72 are found in John Hopkins OMIM database record ID 
107272, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. CGI-69 (Accession 
NP_057100.1) is another GAM133 target gene, herein 
designated TARGET GENE. CGI-69 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by CGI-69, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CGI-69 BINDING SITE, desig- 
nated SEQ ID:11572, to the nucleotide sequence of 
GAM133 RNA, herein designated GAM RNA, also desig- 
nated SEQID:211. 

[21112] Another function of GAM133 is therefore inhibition of 

CGI-69 (Accession NP_057100.1) . Accordingly, utilities of 
GAM133 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CGI-69. 

[21113] CYP24A1 (Accession NP_000773.1) is another GAM133 
target gene, herein designated TARGET GENE. CYP24A1 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by CYP24A1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CYP24A1 BINDING SITE, designated SEQ ID:6890, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 
[21114] Another function of GAM 133 is therefore inhibition of 

CYP24A1 (Accession NP_000773.1) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
CYP24A1. 

[21115] DKFZp434F1719 (Accession NP_115624.1) is another 
GAM133 target gene, herein designated TARGET GENE. 
DKFZp434F1719 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
DKFZp434F1719, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434F1719 BINDING SITE, 
designated SEQ ID:11319, to the nucleotide sequence of 
GAM133 RNA, herein designated GAM RNA, also desig- 



nated SEQID:211. 

[21116] Another function of GAM133 is therefore inhibition of DK- 
FZp434F1719 (Accession NP_115624.1) . Accordingly, 
utilities of GAM133 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434F1719. 

[21117] DKFZp667M2411 (Accession XP.290795.1) is another 
GAM133 target gene, herein designated TARGET GENE. 
DKFZp667M2411 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
DKFZp667M2411, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp667M2411 BINDING SITE, 
designated SEQ ID: 10447, to the nucleotide sequence of 
GAM133 RNA, herein designated GAM RNA, also desig- 
nated SEQID:211. 

[21118] Another function of GAM 133 is therefore inhibition of DK- 
FZp667M2411 (Accession XP_290795.1) . Accordingly, 
utilities of GAM133 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp667M2411. 

[21119] DKFZp761H2121 (Accession NP_612212.1) is another 



GAM133 target gene, herein designated TARGET GENE. 
DKFZp761H2121 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
DKFZp761H2121, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp761H2121 BINDING SITE, 
designated SEQ ID:9664, to the nucleotide sequence of 
GAM133 RNA, herein designated GAM RNA, also desig- 
nated SEQID:211. 

[21120] Another function of GAM133 is therefore inhibition of DK- 
FZp761H2121 (Accession NP_612212.1) . Accordingly, 
utilities of GAM133 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761H2121. 

t 21121 ] DKFZp761L1417 (Accession NP_690877.1) is another 
GAM133 target gene, herein designated TARGET GENE. 
DKFZp761L1417 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
DKFZp761L1417, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp761L1417 BINDING SITE, 



designated SEQ ID:2227, to the nucleotide sequence of 
GAM133 RNA, herein designated GAM RNA, also desig- 
nated SEQID:211. 

[21122] Another function of GAM133 is therefore inhibition of DK- 
FZp761L1417 (Accession NP_690877.1) . Accordingly, 
utilities of GAM133 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761L1417. 

[21123] Epiregulin (EREG, Accession NP_001423.1) is another 
GAM133 target gene, herein designated TARGET GENE. 
EREG BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by EREG, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
EREG BINDING SITE, designated SEQ ID: 11651, to the nu- 
cleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21124] Another function of GAM133 is therefore inhibition of 

Epiregulin (EREG, Accession NP_001423.1) . Accordingly, 
utilities of GAM133 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with EREG. 



t 2112 5] EXO70 (Accession NP_056034.1) is another GAM133 tar- 
get gene, herein designated TARGET GENE. EXO70 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by EXO70, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of EXO70 
BINDING SITE, designated SEQ ID:4489, to the nucleotide 
sequence of GAM133 RNA, herein designated GAM RNA, 
also designated SEQ ID:211. 

[21126] Another function of GAM133 is therefore inhibition of 

EXO70 (Accession NP_056034.1) . Accordingly, utilities of 
GAM133 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EXO70. 

[21127] Fat tumor suppressor homolog 2 (drosophila) (FAT2, Ac- 
cession NP_001438.1) is another GAM133 target gene, 
herein designated TARGET GENE. FAT2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by FAT2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FAT2 BINDING SITE, 
designated SEQ ID:12813, to the nucleotide sequence of 



GAM133 RNA, herein designated GAM RNA, also desig- 
nated SEQID:211. 

[21128] Another function of GAM 133 is therefore inhibition of Fat 
tumor suppressor homolog 2 (drosophila) (FAT2, Acces- 
sion NP_001438.1), a gene which could function as a cell- 
adhesion protein. Accordingly, utilities of GAM133 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FAT2. 

[21129] The function of FAT2 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM99.1.Fk506 binding protein like (FKBPL, Accession 
NP.071393.2) is another GAM133 target gene, herein 
designated TARGET GENE. FKBPL BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by FKBPL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FKBPL BINDING SITE, designated 
SEQ ID: 12297, to the nucleotide sequence of GAM133 
RNA, herein designated GAM RNA, also designated SEQ 
ID:211. 

[21130] Another function of GAM133 is therefore inhibition of 



Fk506 binding protein like (FKBPL, Accession 
NP_071393.2) . Accordingly, utilities of GAM133 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FKBPL 

[21131] FLJ10120 (Accession NP_060471.1) is another GAM133 
target gene, herein designated TARGET GENE. FLJ10120 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ10120, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10120 BINDING SITE, designated SEQ ID:10447, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21132] Another function of GAM133 is therefore inhibition of 

FLJ10120 (Accession NP.060471.1) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10120. 

[21133] FLJ10159 (Accession NP_060483.1) is another GAM133 
target gene, herein designated TARGET GENE. FLJ10159 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10159, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10159 BINDING SITE, designated SEQ ID:2393, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 
[21134] Another function of GAM133 is therefore inhibition of 

FLJ10159 (Accession NP.060483.1) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10159. 

[21135] FLJ12541 (Accession NP.071764.2) is another GAM133 
target gene, herein designated TARGET GENE. FLJ12541 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ12541, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12541 BINDING SITE, designated SEQ ID:2066, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21136] Another function of GAM133 is therefore inhibition of 

FLJ12541 (Accession NP_071764.2) . Accordingly, utilities 



of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12541. 

t 211 3 7 ] FLJ12644 (Accession NP.075562.2) is another GAM133 
target gene, herein designated TARGET GENE. FLJ 12644 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by FLJ 12644, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12644 BINDING SITE, designated SEQ ID:7228, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21138] Another function of GAM133 is therefore inhibition of 

FLJ12644 (Accession NP_075562.2) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12644. 

[21139] FLJ12750 (Accession NP.078943.1) is another GAM133 
target gene, herein designated TARGET GENE. FLJ12750 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12750, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12750 BINDING SITE, designated SEQ ID:3004, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 
[21140] Another function of GAM133 is therefore inhibition of 

FLJ12750 (Accession NP_078943.1) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12750. 

t 21141 ] FLJ20281 (Accession NP_060212.1) is another GAM133 
target gene, herein designated TARGET GENE. FLJ20281 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ20281, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ20281 BINDING SITE, designated 
SEQ ID:5478, to the nucleotide sequence of GAM133 RNA, 
herein designated GAM RNA, also designated SEQ ID:211. 

[21142] Another function of GAM133 is therefore inhibition of 

FLJ20281 (Accession NP_060212.1) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
FLJ20281. 

t 2114 3] FLJ20716 (Accession NP_060408.2) is another GAM133 
target gene, herein designated TARGET GENE. FLJ20716 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20716, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20716 BINDING SITE, designated SEQ ID:13390, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21144] Another function of GAM133 is therefore inhibition of 

FLJ20716 (Accession NP.060408.2) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20716. 

[21145] FLJ21673 (Accession NP_112160.1) is another GAM133 
target gene, herein designated TARGET GENE. FLJ21673 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ21673, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ21673 BINDING SITE, designated SEQ ID:18661, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 
[21146] Another function of GAM133 is therefore inhibition of 

FLJ21673 (Accession NP_112160.1) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ21673. 

[21147] FLJ25067 (Accession NP.689717.2) is another GAM133 
target gene, herein designated TARGET GENE. FLJ25067 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ25067, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ25067 BINDING SITE, designated SEQ ID:8347, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21148] Another function of GAM133 is therefore inhibition of 

FLJ25067 (Accession NP.689717.2) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



FLJ25067. 

[21149] FLJ31166 (Accession NP_694567.1) is another GAM133 
target gene, herein designated TARGET GENE. FLJ31166 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ31166, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31166 BINDING SITE, designated SEQ ID:2122, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21150] Another function of GAM133 is therefore inhibition of 

FLJ31166 (Accession NP.694567.1) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ31166. 

[ 211 51] FLJ32069 (Accession NP_694578.1) is another GAM133 
target gene, herein designated TARGET GENE. FLJ32069 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ32069, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ32069 BINDING SITE, designated SEQ ID:7828, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 
[21152] Another function of GAM133 is therefore inhibition of 

FLJ32069 (Accession NP.694578.1) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32069. 

[21153] FLJ32919 (Accession NP.653189.2) is another GAM133 
target gene, herein designated TARGET GENE. FLJ32919 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ32919, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32919 BINDING SITE, designated SEQ ID:1007, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21154] Another function of GAM133 is therefore inhibition of 

FLJ32919 (Accession NP.653189.2) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32919. 



[21155] Fucosyltransferase 1 (galactoside 

2-alpha-l-fucosyltransferase, bombay phenotype in- 
cluded) (FUT1, Accession NP_000139.1) is another 
GAM133 target gene, herein designated TARGET GENE. 
FUT1 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by FUT1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FUT1 BINDING SITE, designated SEQ ID:5184, to the nu- 
cleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21156] Another function of GAM133 is therefore inhibition of Fu- 
cosyltransferase 1 (galactoside 
2-alpha-l-fucosyltransferase, bombay phenotype in- 
cluded) (FUT1, Accession NP_000139.1) . Accordingly, 
utilities of GAM133 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with FUT1. 

[21157] udp-n-acetyl-alpha-d-galactosamine:polypeptide n- 
acetylgalactosaminyltransferase 10 (galnac-tlO) 
(GALNT10, Accession NP_060010.2) is another GAM133 
target gene, herein designated TARGET GENE. GALNT10 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by GALNT10, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GALNT10 BINDING SITE, designated SEQ ID: 16339, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 
[21158] Another function of GAM133 is therefore inhibition of 
Udp-n-acetyl-alpha-d-galactosamine: polypeptide n- 
acetylgalactosaminyltransferase 10 (galnac-tlO) 
(GALNT10, Accession NP.060010.2) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
GALNT10. 

[21159] Guanine nucleotide binding protein (g protein), gamma 11 
(GNG11, Accession NP_004117.1) is another GAM133 tar- 
get gene, herein designated TARGET GENE. GNG11 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by GNG11, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GNG11 



BINDING SITE, designated SEQ ID: 1974, to the nucleotide 
sequence of GAM133 RNA, herein designated GAM RNA, 
also designated SEQ ID:211. 

[21160] Another function of GAM 133 is therefore inhibition of 

Guanine nucleotide binding protein (g protein), gamma 11 
(GNG11, Accession NP_004117.1) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with GNG11. 

[ 211 61] HEMK (Accession NP.057257.1) is another GAM133 target 
gene, herein designated TARGET GENE. HEMK BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by HEMK, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HEMK BIND- 
ING SITE, designated SEQ ID:2688, to the nucleotide se- 
quence of GAM133 RNA, herein designated GAM RNA, 
also designated SEQ ID:211. 

[21162] Another function of GAM133 is therefore inhibition of 

HEMK (Accession NP_057257.1) . Accordingly, utilities of 
GAM133 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HEMK. 

t 211 63] Homeo box c8 (HOXC8, Accession NP.073 149.1) is an- 



other GAM 133 target gene, herein designated TARGET 
GENE. H0XC8 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
HOXC8, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HOXC8 BINDING SITE, designated 
SEQ ID: 15450, to the nucleotide sequence of GAM133 
RNA, herein designated GAM RNA, also designated SEQ 
ID:211. 

[21164] Another function of GAM 133 is therefore inhibition of 

Homeo box c8 (HOXC8, Accession NP.073 149.1), a gene 
which is part of a developmental regulatory system . Ac- 
cordingly, utilities of GAM133 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HOXC8. 

[21165] The function of HOXC8 has been established by previous 
studies, reviewed by Acampora et al. (1989), the homeo 
box region 3, which maps to 12ql2- ql3, contains at 
least 7 homeo boxes in 160 kb of DNA. HOX3A is homol- 
ogous to mouse Hox- 3.1; HOX3B to mouse Hox- 3.2; 
HOX3C to mouse Hox- 6.1, and HOX3D to mouse Hox- 
6.2. The order of genes, from 5- prime to 3- prime, is 



H0X3G, H0X3F, H0X3B, H0X3A, H0X3C, H0X3D, H0X3E 
(Acampora et al., 1989). Masuda et al. (1991) mapped the 
feline equivalent to chromosome B4, which shares syn- 
tenic homology with human chromosome 12 and mouse 
chromosome 15. This gene is also called HOXC8; see 
HOXC9 (OMIM Ref. No. 142971). Yueh et al. (1998) 
showed that overexpression of a Hoxc8 transgene causes 
cartilage defects whose severity depends on transgene 
dosage. The abnormal cartilage is characterized by an ac- 
cumulation of proliferating chondrocytes and reduced 
maturation. Since Hoxc8 is normally expressed in chon- 
drocytes, these results suggested that Hoxc8 continues to 
regulate skeletal development well beyond pattern forma- 
tion in a tissue- specific manner, presumably by control- 
ling the progression of cells along the chondrocyte differ- 
entiation pathway. They found that Hoxd4 and Hoxc8 ap- 
pear to act on chondrocyte differentiation in a similar 
manner. The protein sequences of the 2 share 67% iden- 
tity within the homeodomain and 50% in the hexapeptide 
motif but little similarity in the remaining 70% of the 
molecules. Isll, which shares no significant sequence 
similarities with Hoxc8 or Hoxd4, is not associated with 
abnormalities of skeletal development, implying that the 



cartilage abnormalities are specifically induced by HOX 
genes. The capacity of the HOX genes to regulate cartilage 
differentiation suggests that they may be involved in hu- 
man chondrodysplasias or other cartilage disorders. 

[21166] 

[21167] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[21168] Masuda, R.; Yuhki, N.; O'Brien, S.J. : Molecular cloning, 

chromosomal assignment, and nucleotide sequence of the 
feline homeobox HOX3A. Genomics 11: 1007- 1013, 
1991. ; and 

[21169] Rabin, M.; Ferguson- Smith, A.; Hart, C. P.; Ruddle, F. H. : 
Cognate homeo- box loci mapped on homologous human 
and mouse chromosomes. Proc. Nat. Acad. Sci. 83: 9104- 
9108, 1986. 

[21170] Further studies establishing the function and utilities of 
HOXC8 are found in John Hopkins OMIM database record 
ID 142970, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Interferon 
regulatory factor 7 (IRF7, Accession NP_004021.1) is an- 
other GAM 133 target gene, herein designated TARGET 
GENE. IRF7 BINDING SITE1 and IRF7 BINDING SITE2 are 



target binding sites found in untranslated regions of mul- 
tiple transcripts of mRNA encoded by IRF7, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of IRF7 
BINDING SITE1 and IRF7 BINDING SITE2, designated SEQ 
ID:2970 and SEQ ID: 19298 respectively, to the nucleotide 
sequence of GAM133 RNA, herein designated GAM RNA, 
also designated SEQ ID:211. 

[21171] Another function of GAM133 is therefore inhibition of In- 
terferon regulatory factor 7 (IRF7, Accession 
NP.004021.1) . Accordingly, utilities of GAM133 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IRF7. 

[21172] KIAA0090 (Accession NP_055862.1) is another GAM133 
target gene, herein designated TARGET GENE. KIAA0090 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0090, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0090 BINDING SITE, designated SEQ ID:9336, to the 
nucleotide sequence of GAM133 RNA, herein designated 



GAM RNA, also designated SEQ ID:211. 
[21173] Another function of GAM 133 is therefore inhibition of 

KIAA0090 (Accession NP_055862.1) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0090. 

[21174] KIAA0931 (Accession XP_041191.2) is another GAM133 
target gene, herein designated TARGET GENE. KIAA0931 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0931, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0931 BINDING SITE, designated SEQ ID:11269, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21175] Another function of GAM 133 is therefore inhibition of 

KIAA0931 (Accession XP_041191.2) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0931. 

[21176] KIAA1600 (Accession XP.049351.2) is another GAM133 
target gene, herein designated TARGET GENE. KIAA1600 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1600, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1600 BINDING SITE, designated SEQ ID:6810, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 
[21177] Another function of GAM 133 is therefore inhibition of 

KIAA1600 (Accession XP.049351.2) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1600. 

[21178] |_NK (Accession NP_005466.1) is another GAM133 target 
gene, herein designated TARGET GENE. LNK BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by LNK, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LNK BINDING 
SITE, designated SEQ ID:15247, to the nucleotide se- 
quence of GAM 133 RNA, herein designated GAM RNA, 
also designated SEQ ID:211. 



[21179] Another function of GAM 133 is therefore inhibition of LNK 
(Accession NP_005466.1), a gene which links T- cell re- 
ceptor activation signal to phospholipase c- gamma- 1, 
grb- 2 and phosphatidylinositol 3- kinase (by similarity). 
Accordingly, utilities of GAM133 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with LNK. 

[21180] The function of LNK and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM130.1.LOC130813 (Accession XP_065904.1) is an- 
other GAM 133 target gene, herein designated TARGET 
GENE. LOC130813 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
LOC130813, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LOC130813 BINDING SITE, desig- 
nated SEQ ID:11094, to the nucleotide sequence of 
GAM133 RNA, herein designated GAM RNA, also desig- 
nated SEQID:211. 

[21181] Another function of GAM133 is therefore inhibition of 

LOC130813 (Accession XP_065904.1) . Accordingly, utili- 



ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC130813. 

[21182] LOC147080 (Accession XP_097182.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC147080 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC147080, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC147080 BINDING SITE, designated SEQ ID:18953, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21183] Another function of GAM133 is therefore inhibition of 

LOC147080 (Accession XP.097182.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC147080. 

[21184] LOC150157 (Accession XP.097823.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC150157 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC150157, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150157 BINDING SITE, designated SEQ ID:13132, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 
[21185] Another function of GAM133 is therefore inhibition of 

LOC150157 (Accession XP_097823.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150157. 

[21186] LOC151178 (Accession XP_087117.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC151178 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC151178, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151178 BINDING SITE, designated SEQ ID:1582, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21187] Another function of GAM133 is therefore inhibition of 

LOC151178 (Accession XP_087117.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC151178. 

[21188] LOC152098 (Accession XP.087384.2) is another GAM133 
target gene, herein designated TARGET GENE. LOC152098 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC152098, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152098 BINDING SITE, designated SEQ ID:16013, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21189] Another function of GAM133 is therefore inhibition of 

LOC152098 (Accession XP_087384.2) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152098. 

[21190] LOC152286 (Accession XP_098188.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC152286 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC152286, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC152286 BINDING SITE, designated SEQ ID:17068, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 
[21191] Another function of GAM133 is therefore inhibition of 

LOC152286 (Accession XP_098188.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152286. 

[21192] LOC153811 (Accession XP.087779.2) is another GAM133 
target gene, herein designated TARGET GENE. LOC153811 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC153811, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153811 BINDING SITE, designated SEQ ID:6064, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21193] Another function of GAM133 is therefore inhibition of 

LOC153811 (Accession XP_087779.2) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC153811. 

[21194] LOC200030 (Accession XP.086515.7) is another GAM133 
target gene, herein designated TARGET GENE. LOC200030 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC200030, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200030 BINDING SITE, designated SEQ ID:19333, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21195] Another function of GAM133 is therefore inhibition of 

LOC200030 (Accession XP_086515.7) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200030. 

[21196] LOC200205 (Accession XP_114152.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC200205 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC200205, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC200205 BINDING SITE, designated SEQ ID: 14264, to 
the nucleotide sequence of CAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 
[21197] Another function of GAM133 is therefore inhibition of 

LOC200205 (Accession XP_114152.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200205. 

[21198] LOC200609 (Accession XP_117256.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC200609 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC200609, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200609 BINDING SITE, designated SEQ ID: 19040, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21199] Another function of GAM133 is therefore inhibition of 

LOC200609 (Accession XP_117256.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200609. 



[21200] LOC220739 (Accession XP.167548.3) is another GAM133 
target gene, herein designated TARGET GENE. LOC220739 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC220739, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220739 BINDING SITE, designated SEQ ID:13763, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21201] Another function of GAM133 is therefore inhibition of 

LOC220739 (Accession XP_167548.3) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC220739. 

[21202] LOC223082 (Accession NP_667339.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC223082 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC223082, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC223082 BINDING SITE, designated SEQ ID:880, to 



the nucleotide sequence of CAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 
[21203] Another function of GAM133 is therefore inhibition of 

LOC223082 (Accession NP_667339.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC223082. 

[21204] LOC283778 (Accession XP_211199.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC283778 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283778, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283778 BINDING SITE, designated SEQ ID:3741, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21205] Another function of GAM133 is therefore inhibition of 

LOC283778 (Accession XP_211199.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283778. 

[21206] LOC283834 (Accession XP_211225.1) is another GAM133 



target gene, herein designated TARGET GENE. LOC283834 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283834, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283834 BINDING SITE, designated SEQ ID: 16248, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 
[21207] Another function of GAM133 is therefore inhibition of 

LOC283834 (Accession XP_211225.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283834. 

[21208] LOC284080 (Accession XP.211322.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC284080 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284080, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284080 BINDING SITE, designated SEQ ID: 12843, to 
the nucleotide sequence of GAM133 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:211. 
[21209] Another function of GAM133 is therefore inhibition of 

LOC284080 (Accession XP_211322.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284080. 

[21210] LOC284410 (Accession XP.211449.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC284410 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284410, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284410 BINDING SITE, designated SEQ ID:2956, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21211] Another function of GAM133 is therefore inhibition of 

LOC284410 (Accession XP_211449.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284410. 

[21212] LOC284431 (Accession XP_209201.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC284431 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284431, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284431 BINDING SITE, designated SEQ ID:4523, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 
[21213] Another function of GAM133 is therefore inhibition of 

LOC284431 (Accession XP_209201.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284431. 

[21214] LOC284642 (Accession XP_208231.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC284642 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284642, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284642 BINDING SITE, designated SEQ ID:3697, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 



[21215] Another function of GAM133 is therefore inhibition of 

LOC284642 (Accession XP_208231.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284642. 

[21216] LOC284803 (Accession XP_211642.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC284803 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284803, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284803 BINDING SITE, designated SEQ ID: 13866, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21217] Another function of GAM133 is therefore inhibition of 

LOC284803 (Accession XP_211642.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284803. 

[21218] LOC284834 (Accession XP_209378.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC284834 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC284834, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284834 BINDING SITE, designated SEQ ID:11970, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 
[21219] Another function of GAM133 is therefore inhibition of 

LOC284834 (Accession XP.209378.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284834. 

[21220] LOC284857 (Accession XP.211671.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC284857 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC284857, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284857 BINDING SITE, designated SEQ ID:8371, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21221] Another function of GAM133 is therefore inhibition of 



LOC284857 (Accession XP_211671.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284857. 

[21222] LOC285419 (Accession XP_211890.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC285419 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC285419, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285419 BINDING SITE, designated SEQ ID:10677, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21223] Another function of GAM133 is therefore inhibition of 

LOC285419 (Accession XP_211890.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285419. 

[21224] LOC285717 (Accession XP_211991.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC285717 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285717, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285717 BINDING SITE, designated SEQ ID:19478, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 
[21225] Another function of GAM133 is therefore inhibition of 

LOC285717 (Accession XP_211991.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285717. 

[21226] LOC285827 (Accession XP.212038.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC285827 
BINDING SITE1 and LOC285827 BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by LOC285827, correspond- 
ing to target binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
LOC285827 BINDING SITE1 and LOC285827 BINDING 
SITE2, designated SEQ ID:13487 and SEQ ID:5696 respec- 
tively, to the nucleotide sequence of GAM133 RNA, herein 
designated GAM RNA, also designated SEQ ID:211. 



[21227] Another function of GAM133 is therefore inhibition of 

LOC285827 (Accession XP_212038.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285827. 

[21228] LOC285827 (Accession XP_212645.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC285827 
BINDING SITE1 and LOC285827 BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by LOC285827, correspond- 
ing to target binding sites such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE Ml of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
LOC285827 BINDING SITE1 and LOC285827 BINDING 
SITE2, designated SEQ ID:13487 and SEQ ID:20006 re- 
spectively, to the nucleotide sequence of GAM133 RNA, 
herein designated GAM RNA, also designated SEQ ID:211. 

[21229] Another function of GAM133 is therefore inhibition of 

LOC285827 (Accession XP_212645.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285827. 

[21230] LOC286026 (Accession XP_212119.1) is another GAM133 



target gene, herein designated TARGET GENE. LOC286026 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286026, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286026 BINDING SITE, designated SEQ ID: 13488, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 
[21231] Another function of GAM133 is therefore inhibition of 

LOC286026 (Accession XP.212119.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286026. 

[21232] LOC286126 (Accession XP_212185.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC286126 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286126, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286126 BINDING SITE, designated SEQ ID:11832, to 
the nucleotide sequence of GAM133 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:211. 
[21233] Another function of GAM133 is therefore inhibition of 

LOC286126 (Accession XP_212185.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286126. 

[21234] LOC286299 (Accession XP.212257.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC286299 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286299, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286299 BINDING SITE, designated SEQ ID: 19909, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21235] Another function of GAM133 is therefore inhibition of 

LOC286299 (Accession XP_212257.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286299. 

[21236] LOC286384 (Accession XP_212305.2) is another GAM133 
target gene, herein designated TARGET GENE. LOC286384 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286384, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286384 BINDING SITE, designated SEQ ID: 18912, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 
[21237] Another function of GAM133 is therefore inhibition of 

LOC286384 (Accession XP_212305.2) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286384. 

[21238] LOC340156 (Accession XP_291158.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC340156 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC340156, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340156 BINDING SITE, designated SEQ ID:16425, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 



[21239] Another function of GAM133 is therefore inhibition of 

LOC340156 (Accession XP_291158.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340156. 

[21240] LOC340268 (Accession XP.294634.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC340268 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340268, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340268 BINDING SITE, designated SEQ ID:8452, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21241] Another function of GAM133 is therefore inhibition of 

LOC340268 (Accession XP_294634.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340268. 

[21242] LOC340319 (Accession XP_295216.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC340319 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC340319, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340319 BINDING SITE, designated SEQ ID: 175 10, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 
[21243] Another function of GAM133 is therefore inhibition of 

LOC340319 (Accession XP_295216.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340319. 

[21244] LOC349557 (Accession XP_301266.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC349557 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC349557, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349557 BINDING SITE, designated SEQ ID:20112, to 
the nucleotide sequence of GAM133 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:211. 

[21245] Another function of GAM133 is therefore inhibition of 



LOC349557 (Accession XP_301266.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349557. 

[21246] LOC57228 (Accession NP_065200.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC57228 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC57228, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC57228 BINDING SITE, designated SEQ ID:15721, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21247] Another function of GAM133 is therefore inhibition of 

LOC57228 (Accession NP_065200.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC57228. 

[21248] LOC90470 (Accession XP.031975.1) is another GAM133 
target gene, herein designated TARGET GENE. LOC90470 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC90470, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90470 BINDING SITE, designated SEQ ID:3057, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 
t 2124 9] Another function of GAM133 is therefore inhibition of 

LOC90470 (Accession XP_031975.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90470. 

[21250] LUC7A (Accession NP.057508.2) is another GAM133 tar- 
get gene, herein designated TARGET GENE. LUC7A BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by LUC7A, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of LUC7A 
BINDING SITE, designated SEQ ID:11723, to the nucleotide 
sequence of GAM133 RNA, herein designated GAM RNA, 
also designated SEQ ID:211. 

[21251] Another function of GAM133 is therefore inhibition of 

LUC7A (Accession NP_057508.2) . Accordingly, utilities of 



GAM133 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LUC7A. 

[21252] Mannan-binding lectin serine protease 2 (MASP2, Acces- 
sion NP_631947.1) is another CAM133 target gene, herein 
designated TARGET GENE. MASP2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MASP2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
MASP2 BINDING SITE, designated SEQ ID: 1650, to the nu- 
cleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21253] Another function of GAM133 is therefore inhibition of 

Mannan-binding lectin serine protease 2 (MASP2, Acces- 
sion NP_63 1947.1), a gene which be involved in an anti- 
body- independent pathway that is initiated by binding of 
the mannan- binding lectin . Accordingly, utilities of 
GAM133 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MASP2. 

[21254] The function of MASP2 has been established by previous 
studies. The complement system is essential for the oper- 
ation of the innate and adaptive immune defense. In addi- 



tion to the classic pathway initiated by antigen- antibody 
complexes and the alternative pathway initiated by struc- 
tures on microbial surfaces, there is an antibody- inde- 
pendent pathway that is initiated by binding of the man- 
nan- binding lectin (MBL; 154545), which is structurally 
related to Clq (see OMIM Ref. No. 120550), to carbohy- 
drates. MBL, the plasma levels of which are genetically de- 
termined, activates the complement pathway through the 
mannan- binding lectin serine proteases, or MASPs (see 
OMIM Ref. No. MASP1; 600521). Using affinity chromatog- 
raphy to purify carbohydrate- binding plasma proteins, 
followed by microsequence analysis and by RT- PCR on a 
liver cDNA library, Thiel et al. (1997) identified a cDNA 
encoding MASP2. MASP2 was expressed as a 52- kD pro- 
tein under reducing conditions. Sequence analysis pre- 
dicted that the 686- amino acid MASP2 protein shares 46 
to 52% amino acid similarity (taking into account residues 
of a similar nature as well as identical residues) with Clr 
(see OMIM Ref. No. 216950), Cls (OMIM Ref. No. 120580), 
and MASP1; these proteins also share the same domain 
organization. MASP2 contains a 15- amino acid signal 
peptide, the 3 amino acids essential for the active center 
of a serine protease, and calcium- binding residues in the 



epidermal growth factor (EGF; 131530)- like domain. Un- 
like MASP1, however, MASP2 has no sites for N- linked 
glycosylation. Overall, MASP1 is most homologous to Clr 
and MASP2 is most homologous to Cls, supporting the 
notion that the MBL pathway may antedate the develop- 
ment of the specific immune system of vertebrates. Func- 
tional analysis showed that MASP2 activates C4 (see OMIM 
Ref. No. 120810), a requirement for the generation of a 
C3 (OMIM Ref. No. 120700)- converting complex. By 
screening a liver cDNA library, Stover et al. (1999) identi- 
fied a cDNA encoding a shorter variant of MASP2, which 
they termed MAP19 (MBL- associated plasma protein of 
19 kD). The deduced 185- amino acid MAP19 protein re- 
tains the signal peptide, the N- terminal CUB (see OMIM 
Ref. No. CUBN; 602997) domain, and the EGF- like do- 
main of full- length MASP2, but it has a unique C- termi- 
nal sequence (EQSL) and lacks the serine protease catalytic 
domain. Northern blot analysis revealed higher expression 
of the 1.0- kb MAP19 transcript than of the 2.6- kb tran- 
script encoding the serine protease domain of MASP2. Im- 
munoblot analysis indicated that uncleaved MASP2 is ex- 
pressed as a 76- kD protein, while the A chain has a 
molecular mass of 52 kD and the B chain has a mass of 31 



kD. Stover et al. (1999) proposed that MAP 19 has a role in 
modulating the activation of complement via the MBL 
pathway. By biochemical purification of a 22- kD protein 
associated with MASP1 preparations and peptide sequence 
analysis, Takahashi et al. (1999) cloned the short variant 
of MASP2, which they termed sMAP (small MBL- associ- 
ated protein). Northern blot and RT- PCR analyses showed 
that MASP2 is expressed in the liver and that the short 
variant is the major transcript. By FISH, Stover et al. (1999) 
mapped the MASP2 gene to lp36.3- p36.2. They con- 
firmed this localization by radiation hybrid analysis. 

[21255] 

[21256] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[21257] stover, C. M.; Thiel, S.; Thelen, M.; Lynch, N. J.; Vorup- 
Jensen, T.; Jensenius, J. C; Schwaeble, W. J. : Two con- 
stituents of the initiation complex of the mannan- binding 
lectin activation pathway of complement are encoded by a 
single structural gene. J. Immun. 162: 3481- 3490, 1999. 
; and 

[21258] stover, C. M.; Schwaeble, W.J.; Lynch, N. J.; Thiel, S.; Spe- 
icher, M. R. : Assignment of the gene encoding mannan- 



binding lectin- associated serine protease 2 (MASP2) to 
human chromosom. 

[21259] Further studies establishing the function and utilities of 
MASP2 are found in John Hopkins OMIM database record 
ID 605102, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Mannosyl 
(alpha- l,3-)-glycoprotein beta- 
1,4-n-acetylglucosaminyltransferase, isoenzyme a 
(MGAT4A, Accession NP_036346.1) is another GAM133 
target gene, herein designated TARGET GENE. MGAT4A 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGAT4A, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGAT4A BINDING SITE, designated SEQ ID: 18765, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21260] Another function of GAM133 is therefore inhibition of 
Mannosyl (alpha-l,3-)-glycoprotein beta- 
1,4-n-acetylglucosaminyltransferase, isoenzyme a 
(MGAT4A, Accession NP_036346.1) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
MGAT4A. 

[21261] MGC11242 (Accession NP_077296.1) is another GAM133 
target gene, herein designated TARGET GENE. MGC11242 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC11242, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC11242 BINDING SITE, designated SEQ ID:8424, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21262] Another function of GAM133 is therefore inhibition of 

MGC11242 (Accession NP.077296.1) . Accordingly, utili- 
ties of GAM133 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC11242. 

[21263] MGC2817 (Accession NP_115900.1) is another GAM133 
target gene, herein designated TARGET GENE. MGC2817 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC2817, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
MGC2817 BINDING SITE, designated SEQ ID:16603, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 
[21264] Another function of GAM133 is therefore inhibition of 

MGC2817 (Accession NP_115900.1) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC2817. 

[21265] Neuromedin u (NMU, Accession NP.006672.1) is another 
GAM133 target gene, herein designated TARGET GENE. 
NMU BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by NMU, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NMU BINDING SITE, designated SEQ ID:14657, to the nu- 
cleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21266] Another function of GAM133 is therefore inhibition of 
Neuromedin u (NMU, Accession NP_006672.1) . Accord- 
ingly, utilities of GAM133 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with NMU. 

[21267] Neurotensin receptor 1 (high affinity) (NTSR1, Accession 
NP_002522.1) is another GAM133 target gene, herein 
designated TARGET GENE. NTSR1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by NTSR1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NTSR1 BINDING SITE, designated 
SEQ ID:2175, to the nucleotide sequence of GAM133 RNA, 
herein designated GAM RNA, also designated SEQ ID:211. 

[21268] Another function of GAM133 is therefore inhibition of 
Neurotensin receptor 1 (high affinity) (NTSR1, Accession 
NP_002522.1), a gene which is associated with g proteins 
that activate a phosphatidylinositol- calcium second mes- 
senger system. Accordingly, utilities of GAM133 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NTSR1. 

[21269] The function of NTSR1 has been established by previous 
studies. The tridecapeptide neurotensin (OMIM Ref. No. 
162650) is widely distributed in various regions of the 
brain and in peripheral tissues. In the brain, neurotensin 
acts as a neuromodulator, in particular of dopamine 



transmission in the nigrostriatal and mesocorticolimbic 
systems, suggesting its possible implication in dopamine- 
associated behavioral neurodegenerative and neuropsy- 
chiatric disorders. Its various effects are mediated by spe- 
cific membrane receptors. Vita et al. (1993) isolated a 
cDNA encoding a human neurotensin receptor (NTSR1) 
and showed that it predicts a 418- amino acid protein 
that shares 84% homology with the rat protein. Le et al. 
(1997) also cloned human NTSR1 cDNA and its genomic 
DNA. The gene contains 4 exons and spans more than 10 
kb. The authors identified a highly polymorphic tetranu- 
cleotide repeat approximately 3 kb from the gene. South- 
ern blot analysis revealed that the NTSR1 gene is present 
in the human genome as a single- copy gene. Le et al. 
(1997) stated that the neurotensin receptor has 7 trans- 
membrane spanning regions and high homology to other 
receptors that couple to G proteins. Vincent (1995) re- 
viewed pharmacologic and molecular data suggesting the 
existence of other types of functional neurotensin recep- 
tors. 

[21270] 

[21271] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 
[21272] LGj F-; Groshan, K.; Zeng, X. P.; Richelson, E. : Characteri- 
zation of the genomic structure, promoter region, and a 
tetranucleotide repeat polymorphism of the human neu- 
rotensin receptor gene. J. Biol. Chem. 272: 1315- 1322, 
1997. ; and 

[21273] Vincent, J.- P. : Neurotensin receptors: binding properties, 
transduction pathways, and structure. Cell. Molec. Neuro- 
biol. 15: 501- 512, 1995. 

[21274] Further studies establishing the function and utilities of 
NTSR1 are found in John Hopkins OMIM database record 
ID 162651, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Nuclear mi- 
totic apparatus protein 1 (NUMA1, Accession 
NP_006176.1) is another GAM133 target gene, herein 
designated TARGET GENE. NUMA1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by NUMA1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of NUMA1 BINDING SITE, desig- 
nated SEQ ID:9820, to the nucleotide sequence of 
GAM133 RNA, herein designated GAM RNA, also desig- 



nated SEQID:211. 

[21275] Another function of GAM 133 is therefore inhibition of Nu- 
clear mitotic apparatus protein 1 (NUMA1, Accession 
NP_006176.1), a gene which is nuclear mitotic apparatus 
protein. Accordingly, utilities of GAM133 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with NUMA1. 

[21276] The function of NUMA1 has been established by previous 
studies. The NuMA protein was one of the first to be de- 
scribed as a cell cycle- related protein based on a distinct 
immunofluorescent staining pattern: in interphase, NuMA 
is present throughout the nucleus, and in mitosis, it local- 
izes to the spindle apparatus (Lydersen and Pettijohn, 
1980). Some patients with autoimmune disease have anti- 
bodies directed against the NuMA protein. The full- 
length NUMA cDNA (Compton et al., 1992; Yang et al., 
1992) predicts a protein with the largest known coiled- 
coil region in a protein. By fluorescence in situ hybridiza- 
tion, Sparks et al. (1993) demonstrated that the NUMA1 
gene is present in single copy and located on llql3. 
Acute promyelocytic leukemia (APL) is uniquely associated 
with chromosomal translocations that disrupt the gene 
encoding the retinoic acid receptor, RARA (OMIM Ref. No. 



180240). In more than 99% of cases, this disruption re- 
sults in the formation of a fusion of the RARA gene with 
the PML gene (OMIM Ref. No. 102578). In rare variants of 
APL, the RARA gene has been found to be fused to 1 of 2 
other genes, PLZF (OMIM Ref. No. 176797) and NPM 
(OMIM Ref. No. 164040). Although RARA dysregulation is 
evidently important in APL, the role of the various fusion 
partners is unclear. Wells et al. (1997) characterized a 
fourth APL gene fusion, which linked exons encoding the 
retinoic acid and DNA- binding domains of RARA to 5- 
prime exons of NUMA1. The NUMA/RARA fusion protein 
existed in sheet- like nuclear aggregates with which nor- 
mal NUMA partly colocalized. In contrast to t(15;17) APL 
(the usual variety) the intracellular distribution of PML was 
normal in these cells. Wells et al. (1997) suggested that 
interference with retinoid signaling, and not disruption of 
PML organization, is essential to the APL phenotype. Their 
work implicated for the first time an element of the mi- 
totic apparatus in the molecular pathogenesis of human 
malignancy. The proband of their study was a Caucasian 
male first seen at 6 months of age for investigation of 
multiple cutaneous lesions. Despite this unusual clinical 
presentation, peripheral blood morphology and cell- sur- 



face immunophenotype were typical of APL. Routine anal- 
ysis of diagnostic bone marrow revealed a clonal cytoge- 
netic abnormality, t(ll;17)(ql3;q21). The patient was 
treated with all- trans retinoic acid and achieved complete 
remission; he remained in morphologic remission 38 
months after autologous bone marrow transplantation. 

[21277] 

[21278] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[21279] Lydersen, B. K.; Pettijohn, D. E. : Human- specific nuclear 
protein that associates with the polar region of the mitotic 
apparatus: distribution in a human/hamster hybrid cell. 
Cell 22: 489- 499, 1980. ; and 

[21280] wells, R. A.; Catzavelos, C; Kamel- Reid, S. : Fusion of 
retinoic acid receptor alpha to NuMA, the nuclear mitotic 
apparatus protein, by a variant translocation in acute 
promyelocytic I. 

[21281] Further studies establishing the function and utilities of 
NUMA1 are found in John Hopkins OMIM database record 
ID 164009, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Optic atrophy 
3 (autosomal recessive, with chorea and spastic paraple- 



gia) (0PA3, Accession NP_079412.1) is another GAM133 
target gene, herein designated TARGET GENE. OPA3 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by OPA3, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of OPA3 BIND- 
ING SITE, designated SEQ ID:4447, to the nucleotide se- 
quence of GAM133 RNA, herein designated GAM RNA, 
also designated SEQ ID:211. 

[21282] Another function of GAM133 is therefore inhibition of Op- 
tic atrophy 3 (autosomal recessive, with chorea and spas- 
tic paraplegia) (OPA3, Accession NP.079412.1) . Accord- 
ingly, utilities of GAM133 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with OPA3. 

[21283] Oxidative-stress responsive 1 (OSR1, Accession 

NP_005100.1) is another GAM133 target gene, herein 
designated TARGET GENE. OSR1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by OSR1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 



complementarity of the nucleotide sequences of OSR1 
BINDING SITE, designated SEQ ID:15350, to the nucleotide 
sequence of GAM133 RNA, herein designated GAM RNA, 
also designated SEQ ID:211. 

[21284] Another function of GAM133 is therefore inhibition of Ox- 
idative-stress responsive 1 (OSR1, Accession 
NP_005 100.1), a gene which mediats stress- activated 
signals. Accordingly, utilities of GAM133 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with OSR1. 

[21285] The function of OSR1 has been established by previous 

studies. The 3p22- p21.3 chromosomal region is one of 3 
regions of 3p that is commonly deleted in various carci- 
nomas. By analyzing a cloned segment from this region, 
Tamari et al. (1999) identified a novel gene that they des- 
ignated OSR1 (oxidative stress- responsive- 1) because 
the predicted 527- amino acid protein shares 39% identity 
with Ste20/oxidant stress- response kinase- 1 (OMIM Ref. 
No. 602255). The OSR1 gene contains 18 exons and 
spans approximately 90 kb. Northern blot analysis re- 
vealed that OSR1 was expressed as a 4.6- kb major tran- 
script in all tissues tested. A less abundant 7.5- kb mRNA 
was detected in heart and skeletal muscle. Daigo et al. 



(1999) reported that the OSR1 gene is located between 
the OCTL1 (OMIM Ref. No. 604047) and MYD88 (OMIM 
Ref. No. 602170) genes on 3p22- p21.3. 

[21286] 

[21287] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[21288] Tamari, M.; Daigo, Y.; Nakamura, Y. : Isolation and char- 
acterization of a novel serine threonine kinase gene on 
chromosome 3q22- 21.3. J. Hum. Genet. 44: 116- 120, 
1999. ; and 

[21289] Daigo, Y.; Isomura, M.; Nishiwaki, T.; Tamari, M.; 

Ishikawa, S.; Kai, M.; Murata, Y.; Takeuchi, K.; Yamane, Y.; 
Hayashi, R.; Minami, M.; Fujino, M. A.; Hojo, Y.; Uchiyama, 
I.; Takagi, T.;. 

[21290] Further studies establishing the function and utilities of 
OSR1 are found in John Hopkins OMIM database record ID 
604046, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. PF20 (Accession 
NP_078808.2) is another GAM133 target gene, herein 
designated TARGET GENE. PF20 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PF20, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PF20 BINDING SITE, designated 
SEQ ID:1865, to the nucleotide sequence of GAM133 RNA, 
herein designated GAM RNA, also designated SEQ ID:211. 

[21291] Another function of GAM133 is therefore inhibition of 
PF20 (Accession NP_078808.2) . Accordingly, utilities of 
GAM133 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PF20. 

[21292] Paraneoplastic antigen like 5 (PNMA5, Accession 

NP_443158.1) is another GAM133 target gene, herein 
designated TARGET GENE. PNMA5 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by PNMA5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PNMA5 BINDING SITE, designated 
SEQ ID: 13736, to the nucleotide sequence of GAM133 
RNA, herein designated GAM RNA, also designated SEQ 
ID:211. 

[21293] Another function of GAM133 is therefore inhibition of 
Paraneoplastic antigen like 5 (PNMA5, Accession 
NP.443158.1) . Accordingly, utilities of GAM133 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PNMA5. 
[21294] Protein-o-mannosyltransferase 1 (POMT1, Accession 
NP_009102.2) is another GAM133 target gene, herein 
designated TARGET GENE. POMT1 BINDING SITE is a target 
binding site found in the 3' untranslated region of mRNA 
encoded by POMT1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of POMT1 BINDING SITE, designated 
SEQ ID:15100, to the nucleotide sequence of GAM133 
RNA, herein designated GAM RNA, also designated SEQ 
ID:211. 

[21295] Another function of GAM133 is therefore inhibition of 
Protein-o-mannosyltransferase 1 (POMT1, Accession 
NP_009102.2) . Accordingly, utilities of GAM133 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with POMT1. 

[21296] Ran binding protein 3 (RANBP3, Accession NP_015560.1) 
is another GAM133 target gene, herein designated TAR- 
GET GENE. RANBP3 BINDING SITE is a target binding site 
found in the 5 X untranslated region of multiple transcripts 
of mRNA encoded by RANBP3, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RANBP3 BINDING 
SITE, designated SEQ ID: 12 17, to the nucleotide sequence 
of GAM133 RNA, herein designated GAM RNA, also desig- 
nated SEQID:211. 

[21297] Another function of GAM133 is therefore inhibition of Ran 
binding protein 3 (RANBP3, Accession NP_015560.1) . Ac- 
cordingly, utilities of GAM133 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with RANBP3. 

[21298] R as guanyl releasing protein 4 (RASGRP4, Accession 
NP.733748.1) is another GAM133 target gene, herein 
designated TARGET GENE. RASGRP4 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by RASGRP4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RASGRP4 BINDING SITE, designated SEQ ID: 10789, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21299] Another function of GAM133 is therefore inhibition of Ras 



guanyl releasing protein 4 (RASGRP4, Accession 
NP_733748.1) . Accordingly, utilities of GAM133 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RASGRP4. 

[21300] R as guanyl releasing protein 4 (RASGRP4, Accession 
NP_733747.1) is another GAM133 target gene, herein 
designated TARGET GENE. RASGRP4 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by RASGRP4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RASGRP4 BINDING SITE, designated SEQ ID: 10789, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21301] Another function of GAM 133 is therefore inhibition of Ras 
guanyl releasing protein 4 (RASGRP4, Accession 
NP_733747.1) . Accordingly, utilities of GAM133 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RASGRP4. 

[21302] R as guanyl releasing protein 4 (RASGRP4, Accession 
NP.443181.2) is another GAM133 target gene, herein 
designated TARGET GENE. RASGRP4 BINDING SITE is a tar- 



get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by RASGRP4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RASGRP4 BINDING SITE, designated SEQ ID: 10789, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21303] Another function of GAM133 is therefore inhibition of Ras 
guanyl releasing protein 4 (RASGRP4, Accession 
NP.443181.2) . Accordingly, utilities of GAM133 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RASGRP4. 

[21304] RNF121 (Accession NP.060790.2) is another GAM133 tar- 
get gene, herein designated TARGET GENE. RNF121 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by RNF121, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RNF121 
BINDING SITE, designated SEQ ID:8732, to the nucleotide 
sequence of GAM133 RNA, herein designated GAM RNA, 
also designated SEQ ID:211. 



[21305] Another function of GAM133 is therefore inhibition of 
RNF121 (Accession NP_060790.2) . Accordingly, utilities 
of GAM133 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
RNF121. 

[21306] Ribulose-5-phosphate-3-epimerase (RPE, Accession 
NP_008847.1) is another GAM133 target gene, herein 
designated TARGET GENE. RPE BINDING SITE is a target 
binding site found in the 5" untranslated region of mRNA 
encoded by RPE, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RPE BINDING SITE, designated 
SEQ ID:5773, to the nucleotide sequence of GAM133 RNA, 
herein designated GAM RNA, also designated SEQ ID:211. 

[21307] Another function of GAM133 is therefore inhibition of 
Ribulose-5-phosphate-3-epimerase (RPE, Accession 
NP_008847.1) . Accordingly, utilities of GAM133 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RPE. 

[21308] SELM (Accession NP.536355.1) is another GAM133 target 
gene, herein designated TARGET GENE. SELM BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by SELM, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SELM BINDING 
SITE, designated SEQ ID:15560, to the nucleotide se- 
quence of GAM133 RNA, herein designated GAM RNA, 
also designated SEQ ID:211. 

[21309] Another function of GAM133 is therefore inhibition of 

SELM (Accession NP_536355.1) . Accordingly, utilities of 
GAM133 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SELM. 

[21310] SLC9A8 (Accession XP.030524.2) is another GAM133 tar- 
get gene, herein designated TARGET GENE. SLC9A8 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by SLC9A8, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SLC9A8 
BINDING SITE, designated SEQ ID:17493, to the nucleotide 
sequence of GAM133 RNA, herein designated GAM RNA, 
also designated SEQ ID:211. 

[21311] Another function of GAM133 is therefore inhibition of 

SLC9A8 (Accession XP_030524.2) . Accordingly, utilities of 



GAM133 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SLC9A8. 

[21312] Transcription factor 7 (t-cell specific, hmg-box) (TCF7, 
Accession NP_003193.1) is another GAM133 target gene, 
herein designated TARGET GENE. TCF7 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by TCF7, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of TCF7 BINDING SITE, 
designated SEQ ID: 1535 1, to the nucleotide sequence of 
GAM133 RNA, herein designated GAM RNA, also desig- 
nated SEQID:211. 

[21313] Another function of GAM133 is therefore inhibition of 
Transcription factor 7 (t-cell specific, hmg-box) (TCF7, 
Accession NP_003193.1) . Accordingly, utilities of 
GAM133 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TCF7. 

[21314] Tgfb inducible early growth response (TIEG, Accession 
NP_005646.1) is another GAM133 target gene, herein 
designated TARGET GENE. TIEG BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by TIEG, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TIEG BINDING SITE, designated 
SEQ ID:6313, to the nucleotide sequence of GAM133 RNA, 
herein designated GAM RNA, also designated SEQ ID:211. 

[21315] Another function of GAM133 is therefore inhibition of 
Tgfb inducible early growth response (TIEG, Accession 
NP_005646.1) . Accordingly, utilities of GAM133 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TIEG. 

[21316] Ubiquitin-conjugating enzyme e2, j2 (ubc6 homolog, 
yeast) (UBE2J2, Accession NP.477515.1) is another 
GAM133 target gene, herein designated TARGET GENE. 
UBE2J2 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by UBE2J2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of UBE2J2 BINDING SITE, designated SEQ ID:7344, to the 
nucleotide sequence of GAM133 RNA, herein designated 
GAM RNA, also designated SEQ ID:211. 

[21317] Another function of GAM133 is therefore inhibition of 
Ubiquitin-conjugating enzyme e2, j2 (ubc6 homolog, 



yeast) (UBE2J2, Accession NP.477515.1) . Accordingly, 
utilities of GAM133 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with UBE2J2. 

[21318] zinc finger protein 6 (cmpxl) (ZNF6, Accession 

NP_068838.2) is another CAM133 target gene, herein 
designated TARGET GENE. ZNF6 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by ZNF6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ZNF6 BINDING SITE, designated 
SEQ ID:740, to the nucleotide sequence of GAM133 RNA, 
herein designated GAM RNA, also designated SEQ ID:211. 

[21319] Another function of GAM133 is therefore inhibition of Zinc 
finger protein 6 (cmpxl) (ZNF6, Accession NP_068838.2) . 
Accordingly, utilities of GAM133 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF6. 

[21320] 

[21321] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 134 



(GAM 134), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[21322] GAM134 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM134 was detected is described hereinabove 
with reference to Figs. 8-15. 

[21323] GAM134 gene, herein designated GAM GENE, and 

GAM134 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[21324] GAM134 gene encodes a GAM134 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM134 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM134 precursor RNA is designated SEQ ID:45, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

t 21 325] GAM134 precursor RNA folds onto itself, forming GAM134 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[21326] GAM134 precursor RNA folds onto itself, forming GAM134 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[21327] Nucleotide sequence of GAM134 precursor RNA, desig- 
nated SEQ-ID: 45, and a schematic representation of a 
predicted secondary folding of GAM 134 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[21328] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM134 folded precursor RNA into GAM134 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM134 RNA is desig- 
nated SEQ ID:339, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[21329] GAM134 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM134 target 
RNA, herein designated GAM TARGET RNA. GAM134 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[21330] GAM134 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM134 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 134 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 



SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM134 RNA may have a different number of target 
binding sites in untranslated regions of a GAM134 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[21331] jhe complementary binding of GAM134 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 134 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM134 target RNA into GAM134 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[21332] | t j S appreciated that GAM134 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM134 target genes. The mRNA of each one of this plu- 
rality of GAM134 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 134 RNA, 



herein designated GAM RNA, and which when bound by 
GAM134 RNA causes inhibition of translation of respective 
one or more GAM 134 target proteins. 

[21333] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM134 gene, herein designated GAM GENE, on one or 
more GAM 134 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[21334] | t j S appreciated that specific functions and accordingly 
utilities of GAM134 correlate with, and may be deduced 
from, the identity of the target genes which GAM134 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 

[21335] 
[21336] 

[21337] FLJ12876 (Accession ) is a GAM134 target gene, herein 

designated TARGET GENE. FLJ12876 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by FLJ 12876, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FLJ12876 BIND- 
ING SITE, designated SEQ ID:19411, to the nucleotide se- 
quence of GAM 134 RNA, herein designated GAM RNA, 
also designated SEQ ID:339. 

[21338] A function of GAM134 is therefore inhibition of FLJ12876 
(Accession ) . Accordingly, utilities of GAM134 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with FLJ12876. 

[21339] FLJ13842 (Accession NM_024645.1) is another GAM134 
target gene, herein designated TARGET GENE. FLJ 13842 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 13842, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13842 BINDING SITE, designated SEQ ID:3226, to the 
nucleotide sequence of GAM134 RNA, herein designated 
GAM RNA, also designated SEQ ID:339. 
[21340] Another function of GAM134 is therefore inhibition of 

FLJ13842 (Accession NM_024645.1) . Accordingly, utilities 
of GAM134 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ13842. 

[21341] interleukin 18 receptor accessory protein (IL18RAP, Ac- 
cession NM_003853.2) is another GAM134 target gene, 
herein designated TARGET GENE. IL18RAP BINDING SITE is 
a target binding site found in the 5^ untranslated region 
of mRNA encoded by IL18RAP, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of IL18RAP BIND- 
ING SITE, designated SEQ ID:3711, to the nucleotide se- 
quence of GAM 134 RNA, herein designated GAM RNA, 
also designated SEQ ID:339. 

[21342] Another function of GAM134 is therefore inhibition of In- 
terleukin 18 receptor accessory protein (IL18RAP, Acces- 



sion NM_003853.2) . Accordingly, utilities of GAM134 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with IL18RAP. 

[21343] LOC256380 (Accession XM.171128.2) is another GAM134 
target gene, herein designated TARGET GENE. LOC256380 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC256380, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC256380 BINDING SITE, designated SEQ ID:19605, to 
the nucleotide sequence of GAM134 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:339. 

[21344] Another function of GAM134 is therefore inhibition of 

LOC256380 (Accession XM.171128.2) . Accordingly, utili- 
ties of GAM134 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC256380. 

[21345] Mitogen-activated protein kinase kinase kinase 7 interact- 
ing protein 1 (MAP3K7IP1, Accession NM_006116.1) is an- 
other GAM 134 target gene, herein designated TARGET 
GENE. MAP3K7IP1 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 



MAP3K7IP1, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MAP3K7IP1 BINDING SITE, desig- 
nated SEQ ID:9771, to the nucleotide sequence of 
GAM134 RNA, herein designated GAM RNA, also desig- 
nated SEQID:339. 
[21346] Another function of GAM 134 is therefore inhibition of Mi- 
togen-activated protein kinase kinase kinase 7 interacting 
protein 1 (MAP3K7IP1, Accession NM_006116.1), a gene 
which may be an important signaling intermediate be- 
tween tgfb receptors and map3k7/takl. Accordingly, util- 
ities of GAM134 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MAP3K7IP1. 

[21347] The function of MAP3K7IP1 and its association with vari- 
ous diseases and clinical conditions, has been established 
by previous studies, as described hereinabove with refer- 
ence to GAM66.2.SCIN (Accession NM_033128.1) is an- 
other GAM 134 target gene, herein designated TARGET 
GENE. SCIN BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by SCIN, 
corresponding to a target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SCIN BINDING SITE, designated SEQ ID:6572, 
to the nucleotide sequence of GAM134 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:339. 

[21348] Another function of GAM134 is therefore inhibition of 

SCIN (Accession NM_033128.1) . Accordingly, utilities of 
GAM134 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCIN. 

[21349] sh3-domain binding protein 2 (SH3BP2, Accession 

NM.003023.2) is another GAM134 target gene, herein 
designated TARGET GENE. SH3BP2 BINDING SITE is a tar- 
get binding site found in the 3 N untranslated region of 
mRNA encoded by SH3BP2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SH3BP2 BINDING 
SITE, designated SEQ ID:4548, to the nucleotide sequence 
of GAM 134 RNA, herein designated GAM RNA, also desig- 
nated SEQID:339. 

[21350] Another function of GAM134 is therefore inhibition of 
Sh3-domain binding protein 2 (SH3BP2, Accession 
NM.003023.2) . Accordingly, utilities of GAM134 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SH3BP2. 

[ 21 351] SOX30 (Accession NM_007017.1) is another GAM134 tar- 
get gene, herein designated TARGET GENE. SOX30 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
SOX30, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SOX30 BINDING SITE, designated 
SEQ ID:7345, to the nucleotide sequence of GAM134 RNA, 
herein designated GAM RNA, also designated SEQ ID:339. 

[21352] Another function of GAM134 is therefore inhibition of 

SOX30 (Accession NM_007017.1) . Accordingly, utilities of 
GAM134 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SOX30. 

[21353] 

[21354] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 135 
(GAM135), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 



[21355] GAM135 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM135 was detected is described hereinabove 
with reference to Figs. 8-15. 

[21356] GAM135 gene, herein designated GAM GENE, and 

GAM135 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[21357] GAM135 gene encodes aGAM135 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM135 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM135 precursor RNA is designated SEQ ID:142, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 142 is located at 
position 88359935 relative to chromosome 15. 

[21358] GAM135 precursor RNA folds onto itself, forming GAM135 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 



or partial inversed- reversed sequence of the nucleotide 
sequence of the second half thereof. 

[21359] GAM135 precursor RNA folds onto itself, forming GAM135 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this "hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[21360] Nucleotide sequence of GAM135 precursor RNA, desig- 
nated SEQ-ID: 142, and a schematic representation of a 
predicted secondary folding of GAM135 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[21361] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 13 5 folded precursor RNA into GAM 13 5 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 



necessary proteins. A probable (CAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM135 RNA is desig- 
nated SEQ ID:248, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[21362] GAM135 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM135 target 
RNA, herein designated GAM TARGET RNA. GAM135 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[21363] GAM135 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM135 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM135 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 



meant as an illustration only, and is not meant to be limit- 
ing GAM 13 5 RNA may have a different number of target 
binding sites in untranslated regions of aGAM135 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[21364] The complementary binding of GAM135 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 13 5 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM135 target RNA into GAM135 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[21365] ^ is appreciated that GAM135 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM135 target genes. The mRNA of each one of this plu- 
rality of GAM135 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 13 5 RNA, 
herein designated GAM RNA, and which when bound by 
GAM135 RNA causes inhibition of translation of respective 



one or more GAM135 target proteins. 

[21366] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM135 gene, herein designated GAM GENE, on one or 
more GAM135 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[21367] | t j S appreciated that specific functions and accordingly 
utilities of GAM135 correlate with, and may be deduced 
from, the identity of the target genes which GAM135 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[21368] 



[21369] 

t 21 370] Hematopoietic protein 1 (HEM1, Accession NM_005337.1) 
is a GAM135 target gene, herein designated TARGET 
GENE. HEM1 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by HEM1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of HEM1 BINDING SITE, designated SEQ ID:11852, 
to the nucleotide sequence of GAM135 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:248. 

[21371] a function of GAM135 is therefore inhibition of 

Hematopoietic protein 1 (HEM1, Accession NM.005337.1) 
. Accordingly, utilities of GAM135 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with HEM1. 

[ 21 372] KIAA0652 (Accession NM.014741.1) is another GAM135 
target gene, herein designated TARGET GENE. KIAA0652 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0652, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



KIAA0652 BINDING SITE, designated SEQ ID:11853, to the 
nucleotide sequence of GAM135 RNA, herein designated 
GAM RNA, also designated SEQ ID:248. 
[21373] Another function of GAM135 is therefore inhibition of 

KIAA0652 (Accession NM.014741.1) . Accordingly, utili- 
ties of GAM135 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0652. 

[21374] Sema domain, immunoglobulin domain (ig), transmem- 
brane domain (tm) and short cytoplasmic domain, 
(semaphorin) 4b (SEMA4B, Accession XM.044533.9) is an- 
other GAM 13 5 target gene, herein designated TARGET 
GENE. SEMA4B BINDING SITE is a target binding site found 
in the 3^ untranslated region of multiple transcripts of 
mRNA encoded by SEMA4B, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SEMA4B BINDING 
SITE, designated SEQ ID: 1258, to the nucleotide sequence 
of GAM135 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:248. 

[21375] Another function of GAM135 is therefore inhibition of 
Sema domain, immunoglobulin domain (ig), transmem- 



brane domain (tm) and short cytoplasmic domain, 
(semaphorin) 4b (SEMA4B, Accession XM.044533.9) . Ac- 
cordingly, utilities of GAM135 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SEMA4B. 

[21376] 

[21377] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 136 
(GAM 136), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[21378] GAM136 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM136 was detected is described hereinabove 
with reference to Figs. 8-15. 

t 21 3 7 9] GAM136 gene, herein designated GAM GENE, and 

GAM136 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[21380] GAM136 gene encodes a GAM136 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM136 precur- 
sor RNA does not encode a protein. A nucleotide sequence 



identical or highly similar to the nucleotide sequence of 
GAM136 precursor RNA is designated SEQ ID:159, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[21381] GAM136 precursor RNA folds onto itself, forming GAM136 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[21382] CAM136 precursor RNA folds onto itself, forming GAM136 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[21383] Nucleotide sequence of GAM136 precursor RNA, desig- 



nated SEQ-ID: 159, and a schematic representation of a 
predicted secondary folding of GAM 136 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[21384] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM 136 folded precursor RNA into GAM 136 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM136 RNA is desig- 
nated SEQ ID:279, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[21385] GAM136 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM136 target 
RNA, herein designated GAM TARGET RNA. GAM136 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 



[21386] GAM136 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM136 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 136 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM136 RNA may have a different number of target 
binding sites in untranslated regions of a GAM136 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5 UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[21387] The complementary binding of GAM136 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 136 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 



hibits translation of GAM136 target RNA into GAM136 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[21388] it is appreciated that GAM136 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM136 target genes. The mRNA of each one of this plu- 
rality of GAM136 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 136 RNA, 
herein designated GAM RNA, and which when bound by 
GAM136 RNA causes inhibition of translation of respective 
one or more GAM 136 target proteins. 

[21389] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM136 gene, herein designated GAM GENE, on one or 
more GAM 136 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 



those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[21390] it is appreciated that specific functions and accordingly 
utilities of GAM136 correlate with, and may be deduced 
from, the identity of the target genes which GAM136 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[21391] 
[21392] 

t 21 393] AAK1 (Accession NM.014911.2) is a GAM136 target gene, 
herein designated TARGET GENE. AAK1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by AAK1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of AAK1 BINDING SITE, 
designated SEQ ID:3779, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 



[21394] a function of GAM136 is therefore inhibition of AAK1 
(Accession NM_014911.2) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AAK1. 

[21395] ABLIM (Accession ) is another GAM136 target gene, herein 
designated TARGET GENE. ABLIM BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ABLIM, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ABLIM BINDING SITE, designated 
SEQ ID: 19479, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[21396] Another function of GAM136 is therefore inhibition of 

ABLIM (Accession ) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ABLIM. 

[21397] Acyl-coenzyme a dehydrogenase, short/branched chain 
(ACADSB, Accession NM_001609.1) is another GAM136 
target gene, herein designated TARGET GENE. ACADSB 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by ACADSB, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
AC ADS B BINDING SITE, designated SEQ ID: 15884, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21398] Another function of GAM136 is therefore inhibition of 
Acyl-coenzyme a dehydrogenase, short/branched chain 
(ACADSB, Accession NM_001609.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ACADSB. 

[21399] Adenylate cyclase 6 (ADCY6, Accession NM.020983.2) is 
another GAM136 target gene, herein designated TARGET 
GENE. ADCY6 BINDING SITE is a target binding site found 
in the 5^ untranslated region of multiple transcripts of 
mRNA encoded by ADCY6, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ADCY6 BINDING 
SITE, designated SEQ ID: 17168, to the nucleotide se- 
quence of GAM136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 



[21400] Another function of GAM136 is therefore inhibition of 

Adenylate cyclase 6 (ADCY6, Accession NM_020983.2), a 
gene which this a membrane- bound, ca(2+)- inhibitable 
adenylyl cyclase (by similarity). Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ADCY6. 

[21401] The function of ADCY6 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM67.2.Aryl hydrocarbon receptor (AHR, Accession 
NM_001621.2) is another GAM136 target gene, herein 
designated TARGET GENE. AHR BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by AHR, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of AHR BINDING SITE, designated 
SEQ ID:4473, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21402] Another function of GAM 136 is therefore inhibition of Aryl 
hydrocarbon receptor (AHR, Accession NM_001621.2), a 
gene which plays a role in modulating carcinogenesis 
through the induction of xenobiotic- metabolizing en- 



zymes and therefore may be associated with Stomach tu- 
mors. Accordingly, utilities of GAM136 include diagnosis, 
prevention and treatment of Stomach tumors, and of other 
diseases and clinical conditions associated with AHR. 
[21403] The function of AHR and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.Absent in melanoma 1 (AIM1, Accession 
XM_166300.1) is another GAM136 target gene, herein 
designated TARGET GENE. AIM1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by AIM1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of AIM1 BINDING SITE, designated 
SEQ ID: 19229, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[21404] Another function of GAM 136 is therefore inhibition of Ab- 
sent in melanoma 1 (AIM1, Accession XM_166300.1), a 
gene which is altered in association with tumor suppres- 
sion in a model of human melanoma and therefore may be 
associated with Malignant melanoma. Accordingly, utilities 



of GAM136 include diagnosis, prevention and treatment 
of Malignant melanoma, and of other diseases and clinical 
conditions associated with AIM1. 
[21405] The function of AIM1 has been established by previous 

studies. Chromosomal segregation during mitosis as well 
as meiosis is regulated by kinases and phosphatases. The 
Drosophila 'aurora' and S. cerevisiae I pi 1 serine/threonine 
protein kinases (STKs) are involved in mitotic events such 
as centrosome separation and chromosome segregation. 
Using a degenerate primer- based PCR method to screen 
for novel STKs, Shindo et al. (1998) isolated mouse and 
human cDNAs encoding STK12, which they termed ARK2 
(aurora- related kinase- 2). Sequence analysis of human 
STK12 predicted a 344- amino acid protein containing ki- 
nase domains that share high homology with the catalytic 
domains of other STKs. Cell cycle and Northern blot anal- 
yses showed that STK12 is expressed in the S phase and 
persistently thereafter. Western blot analysis indicated 
that STK12 is localized in the midbodies during anaphase. 
By FISH and radiation hybrid analysis, Kimura et al. (1998) 
mapped the STK12 gene to 17pl3.1. Tatsuka et al. (1998) 
noted that the STK12 gene is localized in a region that is 
frequently deleted in tumors and that contains tumor- re- 



lated genes such as p53 (OMIM Ref. No. 191170), CRK 
(OMIM Ref. No. 164762), and ABR (OMIM Ref. No. 
600365). Using interspecific backcross mapping, Shindo 
et al. (1998) mapped the mouse Stkl2 gene to chromo- 
some 11 in a region showing homology of synteny with 
human 17p. 

[21406] 

[21407] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 214 08] Shindo, M.; Nakano, H.; Kuroyanagi, H.; Shirasawa, T.; Mi- 
hara, M.; Gilbert, D. J.; Jenkins, N. A.; Copeland, N. C; 
Yagita, H.; Okumura, K. : cDNA cloning, expression, sub- 
cellular localization, and chromosomal assignment of 
mammalian aurora homologues, aurora- related kinase 
(ARK) 1 and 2. Biochem. Biophys. Res. Commun. 244: 
285- 292, 1998. ; and 

[21409] Kimura, M.; Matsuda, Y.; Yoshioka, T.; Sumi, N.; Okano, Y. 
: Identification and characterization of STK12/Aik2: a hu- 
man gene related to aurora of Drosophila and yeast IPL1. 
Cytogenet. Ce. 

[21410] Further studies establishing the function and utilities of 
AIM1 are found in John Hopkins OMIM database record ID 



606202, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.APMl (Accession 
NM_004797.1) is another GAM136 target gene, herein 
designated TARGET GENE. APM1 BINDING SITE1 and APM1 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRN A encoded byAPMl, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of APM1 
BINDING SITE1 and APM1 BINDING SITE2, designated SEQ 
ID: 10876 and SEQ ID: 1915 respectively, to the nucleotide 
sequence of GAM136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21411] Another function of GAM136 is therefore inhibition of 

APM1 (Accession NM_004797.1) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APM1. 

t 21412 ] Apolipoprotein I, 2 (APOL2, Accession NM_145637.1) is 
another GAM136 target gene, herein designated TARGET 
GENE. APOL2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by APOL2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of APOL2 BINDING SITE, 
designated SEQ ID:3227, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21413] Another function of GAM136 is therefore inhibition of 
Apolipoprotein I, 2 (APOL2, Accession NM.145637.1) . 
Accordingly, utilities of GAM136 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with APOL2. 

[21414] Amyloid beta precursor protein (cytoplasmic tail) binding 
protein 2 (APPBP2, Accession NM.006380.2) is another 
GAM136 target gene, herein designated TARGET GENE. 
APPBP2 BINDING SITE is a target binding site found in the 
3^ untranslated region of mRNA encoded byAPPBP2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of APPBP2 BINDING SITE, designated SEQ ID:15503, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21415] Another function of GAM136 is therefore inhibition of 

Amyloid beta precursor protein (cytoplasmic tail) binding 



protein 2 (APPBP2, Accession NM_006380.2), a gene 
which interacts with the basolateral sorting signal of amy- 
loid precursor protein, and therefore may be associated 
with Alzheimer's disease. Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of 
Alzheimer's disease, and of other diseases and clinical 
conditions associated with APPBP2. 

[21416] The function of APPBP2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM130.1.APXL2 (Accession ) is another GAM136 tar- 
get gene, herein designated TARGET GENE. APXL2 BIND- 
ING SITE is a target binding site found in the 5^ untrans- 
lated region of mRNA encoded by APXL2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of APXL2 
BINDING SITE, designated SEQ ID:12429, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21417] Another function of GAM136 is therefore inhibition of 

APXL2 (Accession ) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with APXL2. 

[21418] R as homolog gene family, member f (in filopodia) (ARHF, 
Accession NM_019034.1) is another GAM136 target gene, 
herein designated TARGET GENE. ARHF BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by ARHF, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ARHF BINDING SITE, 
designated SEQ ID:10691, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21419] Another function of GAM136 is therefore inhibition of Ras 
homolog gene family, member f (in filopodia) (ARHF, Ac- 
cession NM_019034.1) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ARHF. 



[21420] Ankyrin repeat and socs box-containing 16 (ASB16, Ac- 
cession NM_080863.4) is another GAM136 target gene, 
herein designated TARGET GENE. ASB16 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by ASB16, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ASB16 BINDING SITE, 
designated SEQ ID: 16106, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21421] Another function of GAM136 is therefore inhibition of 
Ankyrin repeat and socs box-containing 16 (ASB16, Ac- 
cession NM_080863.4) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ASB16. 

[21422] Atpase, h+ transporting, lysosomal 70kda, vl subunit a, 
isoform 1 (ATP6V1A1, Accession NM_001690.2) is an- 
other GAM 136 target gene, herein designated TARGET 
GENE. ATP6V1A1 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
ATP6V1A1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ATP6V1A1 BINDING SITE, desig- 
nated SEQ ID:2154, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 
[21423] Another function of GAM136 is therefore inhibition of At- 
pase, h+ transporting, lysosomal 70kda, vl subunit a, 
isoform 1 (ATP6V1A1, Accession NM_001690.2), a gene 
which is responsible for acidifying a variety of intracellular 
compartments in eukaryotic cells. Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
ATP6V1A1. 

[21424] T he function of ATP6V1A1 has been established by previ- 
ous studies. Van Hi Me et al. (1993) cloned a partial cDNA 
clone for an A subunit isoform, which they designated 
VA68, from a human osteoclastoma tumor cDNA library 
by PCR using degenerate primers based on the bovine se- 
quence. They obtained a full- length clone from a ge- 
nomic library. The deduced 617- amino acid protein has a 
predicted molecular mass of about 68 kD and shows 99% 
sequence identity with the bovine brain subunit A. North- 
ern blot analysis revealed ubiquitous expression of a ma- 



jor 4.8- kb band and a minor 3.4- kb band. They also 
identified a variant, which they designated H068, encod- 
ing a 615- amino acid protein. By RNase protection assays 
and in situ hybridization, van Hille et al. (1995) deter- 
mined that expression of the H068 variant was specific to 
the osteoclastoma originally used to construct the cDNA 
library. 

[21425] 

[21426] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 21427 ] van Hille, B.; Richener, H.; Evans, D. B.; Green, J. R.; Bilbe, 
G. : Identification of two subunit A isoforms of the vacuo- 
lar H(+)- ATPase in human osteoclastoma. J. Biol. Chem. 
268: 7075- 7080, 1993. ; and 

£1428] van Hille, B.; Richener, H.; Green, J. R.; Bilbe, G. : The 
ubiquitous VA68 isoform of subunit A of the vacuolar 
H(+)- ATPase is highly expressed in human osteoclasts. 
Biochem. Biophys. 

[21429] Further studies establishing the function and utilities of 
ATP6V1A1 are found in John Hopkins OMIM database 
record ID 607027, and in cited publications listed in Table 
5, which are hereby incorporated by reference.Atpase, 



cu + + transporting, alpha polypeptide (menkes syndrome) 
(ATP 7 A, Accession NM_000052.1) is another GAM136 tar- 
get gene, herein designated TARGET GENE. ATP 7 A BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ATP7A, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ATP7A 
BINDING SITE, designated SEQ ID:12838, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 
[21430] Another function of GAM 136 is therefore inhibition of At- 
pase, cu + + transporting, alpha polypeptide (menkes syn- 
drome) (ATP7A, Accession NM_000052.1) . Accordingly, 
utilities of GAM136 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ATP7A. 

[21431] Atpase, class i, type 8b, member 2 (ATP8B2, Accession 
XM_290875.1) is another GAM136 target gene, herein 
designated TARGET GENE. ATP8B2 BINDING SITE is a tar- 
get binding site found in the 5^ untranslated region of 
mRNA encoded by ATP8B2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ATP8B2 BINDING 
SITE, designated SEQ ID:8818, to the nucleotide sequence 
of GAM 136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21432] Another function of GAM 136 is therefore inhibition of At- 
pase, class i, type 8b, member 2 (ATP8B2, Accession 
XM.290875.1) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ATP8B2. 

[21433] udp-gal:betaglcnac beta 1,4- galactosyltransferase, 

polypeptide 5 (B4GALT5, Accession NM.004776.2) is an- 
other GAM 136 target gene, herein designated TARGET 
GENE. B4GALT5 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
B4GALT5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of B4GALT5 BINDING SITE, designated 
SEQ ID: 16556, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[21434] Another function of GAM136 is therefore inhibition of 



Udp-gal:betaglcnac beta 1,4- galactosyltransferase, 
polypeptide 5 (B4GALT5, Accession NM_004776.2) . Ac- 
cordingly, utilities of GAM136 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with B4GALT5. 

[21435] BA108L7.2 (Accession NM_030971.1) is another GAM136 
target gene, herein designated TARGET GENE. BA108L7.2 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by BA108L7.2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BA108L7.2 BINDING SITE, designated SEQ ID:411, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21436] Another function of GAM136 is therefore inhibition of 

BA108L7.2 (Accession NM_030971.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
BA108L7.2. 

[21437] B-cell cll/lymphoma 10 (BCL10, Accession NM.003921.2) 
is another GAM136 target gene, herein designated TAR- 
GET GENE. BCL10 BINDING SITE is a target binding site 



found in the 3 X untranslated region of mRNA encoded by 
BCL10, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of BCL10 BINDING SITE, designated 
SEQ ID:5479, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 
[21438] Another function of GAM136 is therefore inhibition of B- 
cell cll/lymphoma 10 (BCL10, Accession NM.003921.2), a 
gene which is a positive regulator of lymphocyte prolifera- 
tion, NF- kappaB activator, and therefore may be associ- 
ated with Malt lymphoma, follicular lymphoma. Accord- 
ingly, utilities of GAM136 include diagnosis, prevention 
and treatment of Malt lymphoma, follicular lymphoma, 
and of other diseases and clinical conditions associated 
with BCL10. 

[21439] The function of BCL10 has been established by previous 
studies. B- cell lymphomas of mucosa- associated lym- 
phoid tissue (MALT lymphomas) are the most common 
form of lymphoma arising in extranodal sites, in most 
cases arising in the gastric mucosa (Isaacson and Spencer, 
1995). Cytogenetic studies of low- grade malignant MALT 
lymphoma identified abnormalities of chromosome lp22, 



in particular translocation t(l;14)(p22;q32), as uncommon 
but recurrent events (Wotherspoon et al., 1992). Willis et 
al. (1999) cloned a t(l;14)(p22;q32) translocation break- 
point from a case of low- grade MALT lymphoma and 
identified a recurrent breakpoint upstream of the pro- 
moter of a novel gene, BCL10. The BCL10 gene encodes a 
predicted protein of 233 amino acids and is a cellular ho- 
molog of the equine herpesvirus- 2 gene (E10); both con- 
tain an amino- terminal caspase recruitment domain 
(CARD) homologous to that found in several apoptotic 
molecules. BCL10 was found to be expressed as a tran- 
script of 4.2 kb in all normal and malignant tissues exam- 
ined. BCL10 and E10 activated nuclear factor kappa- B 
(NFKB; 164011) but caused apoptosis of 293 cells. BCL10 
expressed in a MALT lymphoma exhibited a frameshift 
mutation resulting in truncation distal to the CARD. Trun- 
cated BCL10 activated NFKB but did not induce apoptosis. 
Wildtype BCL10 suppressed transformation, whereas mu- 
tant forms had lost this activity and displayed gain- of- 
function transforming activity. 
[21440] Animal model experiments lend further support to the 

function of BCL10. Ruland et al. (2001) showed that one- 
third of Bel 10 - /- mouse embryos developed exen- 



cephaly, leading to embryonic lethality. Surprisingly, BcllO 
- /- cells retained susceptibility to various apoptotic stim- 
uli in vivo and in vitro. However, surviving BcllO - /- mice 
were severely immunodeficient, and BcllO - /- lympho- 
cytes were defective in antigen receptor or phorbol myris- 
tate acetate (PMA)/ionomycin- induced activation. Early 
tyrosine phosphorylation, mitogen- activated protein ki- 
nase (MAPK; OMIM Ref. No. 604921) and activator pro- 
tein- 1 (API; 165160) activation, and calcium signaling 
were normal in mutant lymphocytes, but antigen recep- 
tor- induced NFKB activation was absent. Thus, the au- 
thors concluded that BCL10 functions as a positive regu- 
lator of lymphocyte proliferation that specifically connects 
antigen receptor signaling in B and T cells to NFKB activa- 
tion. 

[21441] it j S appreciated that the abovementioned animal model 
for BCL10 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[21442] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[21443] Willis, T. C; Jadayel, D. M.; Du, M.- Q.; Peng, H.; Perry, A. 



R.; Abdul- Rauf, M.; Price, H.; Karran, L.; Majekodunmi, O.; 
Wlodarska, I.; Pan, L; Crook, T.; Hamoudi, R.; Isaacson, P. 
C; Dyer, M.J. S. : BcllO is involved in t(l;14)(p22;q32) of 
MALT B cell lymphoma and mutated in multiple tumor 
types Cell 96: 35- 45, 1999. ; and 

t 21444 ] Ruland, J.; Duncan, G. S.; Elia, A.; del Barco Barrantes, I.; 

Nguyen, L; Plyte, S.; Millar, D. C; Bouchard, D.; Wakeham, 
A.; Ohashi, P. S.; Mak, T. W. : BcllO is a positive regulator. 

[21445] Further studies establishing the function and utilities of 
BCL10 are found in John Hopkins OMIM database record 
ID 603517, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Bradykinin re- 
ceptor bl (BDKRB1, Accession NM_000710.2) is another 
GAM136 target gene, herein designated TARGET GENE. 
BDKRB1 BINDING SITE is a target binding site found in the 
5^ untranslated region of mRNA encoded by BDKRB1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of BDKRB1 BINDING SITE, designated SEQ ID:3577, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21446] Another function of GAM136 is therefore inhibition of 



Bradykinin receptor bl (BDKRB1, Accession 
NM_000710.2), a gene which mediates intracellular cal- 
cium flux. Accordingly, utilities of GAM136 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with BDKRB1. 
[21447] The function of BDKRB1 has been established by previous 
studies, where activation of B2 receptors causes pro- 
nounced hypotension, bronchoconstriction, pain, and in- 
flammation. Menke et al. (1994) isolated a cDNA clone 
encoding a human Bl bradykinin receptor from a human 
embryonic lung fibroblast cDNA library by expression 
cloning. An open reading frame encoding a 353- amino 
acid protein with the characteristics of a C protein- cou- 
pled receptor was found. Its amino acid sequence was 36% 
identical to that of the B2 bradykinin receptor (OMIM Ref. 
No. 113503). The expressed receptor had the pharmaco- 
logic characteristics of the Bl receptor subtype. The Bl 
receptor is synthesized de novo following tissue injury 
and mediates hyperalgesia in animal models of chronic 
inflammation. Yang and Polgar (1996) isolated the human 
Bl bradykinin receptor gene from a human lung fibroblast 
genomic DNA library. They found 2 differences between 
their coding sequence and that which was obtained by 



Menke et al. (1994): an A- to- C exchange at nucleotide 
position 2897 leading to replacement of arginine- 246 
with serine and a C- to- T exchange at position 3025 
which converts serine- 259 to phenylalanine. Using lu- 
ciferase activity assays, Yang and Polgar (1996) found 2 
promoters for the human BDKRB1 gene. The first is a 
451- bp fragment located in the 5- prime flanking region 
and the second is a 812- bp fragment found in the intron 
II region. The intron II region promoter showed a 10- fold 
decrease in luciferase activity relative to the 5- prime 
flanking region promoter. Yang and Polgar (1996) mapped 
the transcriptional initiation site of the BDKRB1 gene at 21 
bp downstream of the TATA box. This site is 12 bp longer 
than that of the 5- prime untranslated region sequence 
published by MacNeil et al. (1995). In addition, 2 inverted 
orientation Alu repeats were found in the BDKRB1 gene. 

[21448] 

[21449] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[21450] Menke, J. C; Borkowski, J. A.; Bierilo, K. K.; MacNeil, T.; 

Derrick, A. W.; Schneck, K. A.; Ransom, R. W.; Strader, C. 

D.; Linemeyer, D. L; Hess, J. F. : Expression cloning of a 



human Bl bradykinin receptor. J. Biol. Chem. 269: 21583- 
21586, 1994. ; and 

[21451] Yang, X.; Polgar, P. : Genomic structure of the human 

bradykinin B(l) receptor gene and preliminary characteri- 
zation of its regulatory regions. Biochem. Biophys. Res. 
Commun. 222: 718- 72. 

[21452] Further studies establishing the function and utilities of 
BDKRB1 are found in John Hopkins OMIM database record 
ID 600337, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Butyrophilin, 
subfamily 3, member al (BTN3A1, Accession 
NM.007048.2) is another GAM136 target gene, herein 
designated TARGET GENE. BTN3A1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by BTN3A1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BTN3A1 BINDING 
SITE, designated SEQ ID: 17443, to the nucleotide se- 
quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21453] Another function of GAM136 is therefore inhibition of Bu- 
tyrophilin, subfamily 3, member al (BTN3A1, Accession 



NM_007048.2) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BTN3A1. 

[21454] chromosome 14 open reading frame 1 (C14orfl, Acces- 
sion NM_007176.1) is another GAM136 target gene, 
herein designated TARGET GENE. C14orfl BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by C14orfl, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C14orfl BIND- 
ING SITE, designated SEQ ID:15476, to the nucleotide se- 
quence of GAM136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21455] Another function of GAM136 is therefore inhibition of 

Chromosome 14 open reading frame 1 (C14orfl, Acces- 
sion NM_007176.1) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C14orfl. 

[21456] Chromosome 22 open reading frame 19 (C22orfl9, Ac- 
cession NM_003678.2) is another GAM136 target gene, 
herein designated TARGET GENE. C22orfl9 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 



gion of mRNA encoded by C22orfl9, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C22orfl9 
BINDING SITE, designated SEQ ID:8914, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21457] Another function of GAM136 is therefore inhibition of 
Chromosome 22 open reading frame 19 (C22orfl9, Ac- 
cession NM_003678.2) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C22orfl9. 

[21458] chromosome 5 open reading frame 4 (C5orf4, Accession 
NM_032385.1) is another GAM136 target gene, herein 
designated TARGET GENE. C5orf4 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by C5orf4, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
C5orf4 BINDING SITE, designated SEQ ID:7970, to the nu- 
cleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 



[21459] Another function of GAM136 is therefore inhibition of 

Chromosome 5 open reading frame 4 (C5orf4, Accession 
NM_032385.1) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C5orf4. 

[21460] C6orf5 (Accession ) is another GAM136 target gene, 

herein designated TARGET GENE. C6orf5 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by C6orf5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C6orf5 BINDING 
SITE, designated SEQ ID: 18128, to the nucleotide se- 
quence of GAM136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21461] Another function of GAM136 is therefore inhibition of 

C6orf5 (Accession ) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C6orf5. 

[21462] Chromosome 9 open reading frame 9 (C9orf9, Accession 
NM_018956.2) is another GAM136 target gene, herein 
designated TARGET GENE. C9orf9 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by C9orf9, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of C9orf9 BINDING SITE, designated 
SEQ ID:8425, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21463] Another function of GAM136 is therefore inhibition of 

Chromosome 9 open reading frame 9 (C9orf9, Accession 
NM_018956.2) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C9orf9. 

[21464] Caspase recruitment domain family, member 6 (CARD6, 
Accession NM.032587.2) is another GAM136 target gene, 
herein designated TARGET GENE. CARD6 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by CARD6, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CARD6 BINDING 
SITE, designated SEQ ID:5983, to the nucleotide sequence 
of GAM 136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21465] Another function of GAM136 is therefore inhibition of 



Caspase recruitment domain family, member 6 (CARD6, 
Accession NM_032587.2) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CARD6. 

[21466] ccr4 carbon catabolite repression 4-like (s. cerevisiae) 
(CCRN4L, Accession NM_012118.1) is another GAM136 
target gene, herein designated TARGET GENE. CCRN4L 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by CCRN4L, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CCRN4L BINDING SITE, designated SEQ ID: 1330, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21467] Another function of GAM136 is therefore inhibition of 
Ccr4 carbon catabolite repression 4-like (s. cerevisiae) 
(CCRN4L, Accession NM_012118.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
CCRN4L. 

[21468] cdcl4 cell division cycle 14 homolog b (s. cerevisiae) 
(CDC14B, Accession NM_033332.1) is another GAM136 



target gene, herein designated TARGET GENE. CDC14B 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by CDC14B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CDC14B BINDING SITE, designated 
SEQ ID: 13617, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[21469] Another function of GAM136 is therefore inhibition of 
Cdcl4 cell division cycle 14 homolog b (s. cerevisiae) 
(CDC14B, Accession NM.033332.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
CDC14B. 

[21470] Carcinoembryonic antigen-related cell adhesion molecule 
8 (CEACAM8, Accession NM_001816.2) is another 
GAM136 target gene, herein designated TARGET GENE. 
CEACAM8 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by CEA- 
CAM8, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CEACAM8 BINDING SITE, designated 
SEQ ID:3822, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 
[21471] Another function of GAM136 is therefore inhibition of 

Carcinoembryonic antigen-related cell adhesion molecule 
8 (CEACAM8, Accession NM.001816.2) . Accordingly, util- 
ities of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CEACAM8. 

[21472] Chromatin accessibility complex 1 (CHRAC1, Accession 
NM.017444.3) is another GAM136 target gene, herein 
designated TARGET GENE. CHRAC1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by CHRAC1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CHRAC1 BIND- 
ING SITE, designated SEQ ID:14719, to the nucleotide se- 
quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21473] Another function of GAM136 is therefore inhibition of 
Chromatin accessibility complex 1 (CHRAC1, Accession 



NM.017444.3) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CHRAC1. 

[21474] c-type (calcium dependent, carbohydrate-recognition do- 
main) lectin, superfamily member 12 (CLECSF12, Acces- 
sion NM_022570.2) is another GAM136 target gene, 
herein designated TARGET GENE. CLECSF12 BINDING SITE1 
and CLECSF12 BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by 
CLECSF12, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CLECSF12 BINDING SITE1 and 
CLECSF12 BINDING SITE2, designated SEQ ID: 14434 and 
SEQ ID: 10748 respectively, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21475] Another function of GAM136 is therefore inhibition of C- 
type (calcium dependent, carbohydrate-recognition do- 
main) lectin, superfamily member 12 (CLECSF12, Acces- 
sion NM_022570.2), a gene which is a pattern- recogni- 
tion receptor . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with CLECSF12. 

[21476] The function of CLECSF12 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Calponin 2 (CNN2, Accession NM_004368.1) 
is another GAM136 target gene, herein designated TAR- 
GET GENE. CNN2 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
CNN2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CNN2 BINDING SITE, designated SEQ 
ID:7340, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21477] Another function of GAM136 is therefore inhibition of 
Calponin 2 (CNN2, Accession NM_004368.1), a gene 
which may be involved in the structural organization and/ 
or anchorage of actin filaments. Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CNN2. 

[21478] The function of CNN2 has been established by previous 
studies. Masuda et al. (1996) cloned a cDNA encoding 
calponin- 2 (CNN2) by screening a human heart cDNA li- 



brary with a CNN1 (OMIM Ref. No. 600806) cDNA. The 
CNN2 protein is 94.8% identical to mouse calponin h2 (see 
OMIM Ref. No. 600806), indicating that these proteins are 
homologs. The predicted CNN2 protein has 309 amino 
acids and a pi of 7.1. It contains motifs that are present in 
CNN1 and CNN3 (OMIM Ref. No. 602374): 3 tandem re- 
peats of 29 amino acids, an actin- binding domain, a VAV 
(OMIM Ref. No. 164875)- homologous region, and 2 con- 
sensus phosphorylation sites for tyrosine kinase at the C 
terminus. The 3- prime untranslated region of the CNN2 
mRNA contains an Alu repetitive sequence in the anti- 
sense direction. RT- PCR detected CNN2 transcripts in 
both cultured smooth muscle and nonmuscle cells and 
showed that mouse calponin h2 is expressed in embryonic 
and adult heart. CNN2 protein localizes to the cell- to- 
cell junctions of card io myocytes and codistributes with 
vinculin (OMIM Ref. No. 193065). Masuda et al. (1996) 
suggested that CNN2 may be involved in the structural or- 
ganization and/or anchorage of actin filaments and may 
function in the cell adhesion mechanism Cheng et al. 
(1994) mapped the CNN2 gene to 21qll.l by hybridiza- 
tion to chromosome 21q- specific YACs. 

[21479] 



[21480] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[21481] Masuda, H.; Tanaka, K.; Takagi, M.; Ohgami, K.; Sakamaki, 
T.; Shibata, N.; Takahashi, K. : Molecular cloning and 
characterization of human non- smooth muscle calponin. 
J. Biochem. 120: 415- 424, 1996. ; and 

[21482] Cheng, J.- F.; Boyartchuk, V.; Zhu, Y. : Isolation and map- 
ping of human chromosome 21 cDNA: progress in con- 
structing a chromosome 21 expression map. Genomics 
23: 75- 84, 1994. 

[21483] Further studies establishing the function and utilities of 

CNN2 are found in John Hopkins OMIM database record ID 
602373, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cleavage and 
polyadenylation specific factor 2, lOOkda (CPSF2, Acces- 
sion XM.029311.2) is another CAM136 target gene, 
herein designated TARGET GENE. CPSF2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by CPSF2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CPSF2 BINDING SITE, 



designated SEQ ID:5334, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21484] Another function of GAM136 is therefore inhibition of 
Cleavage and polyadenylation specific factor 2, lOOkda 
(CPSF2, Accession XM.029311.2) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CPSF2. 

[21485] Complement component (3b/4b) receptor 1, including 

knops blood group system (CR1, Accession NM_000651.3) 
is another GAM136 target gene, herein designated TAR- 
GET GENE. CR1 BINDING SITE is a target binding site found 
in the 3 N untranslated region of multiple transcripts of 
mRNA encoded by CR1, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of CR1 BINDING SITE, desig- 
nated SEQ ID: 17680, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21486] Another function of GAM136 is therefore inhibition of 
Complement component (3b/4b) receptor 1, including 
knops blood group system (CR1, Accession NM_000651.3) 



. Accordingly, utilities of CAM136 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CR1. 
[21487] Cartilage associated protein (CRTAP, Accession 

NM_006371.2) is another GAM136 target gene, herein 
designated TARGET GENE. CRTAP BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CRTAP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CRTAP BINDING SITE, designated 
SEQ ID: 18368, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[21488] Another function of GAM136 is therefore inhibition of 
Cartilage associated protein (CRTAP, Accession 
NM.006371.2), a gene which is a novel developmental^ 
regulated chick embryo protein. Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CRTAP. 

[21489] The function of CRTAP has been established by previous 
studies. Castagnola et al. (1997) isolated a mouse Crtap 
cDNA from a subtracted library specific for mRNAs highly 



expressed in hypertrophic chondrocytes compared to pro- 
liferating and early differentiating chondrocytes. Using a 
mouse Crtap clone to screen a human fetal brain cDNA li- 
brary, Tonachini et al. (1999) identified human CRTAP 
cDNA clones. Human CRTAP encodes a deduced 401- 
amino acid protein with a a putative signal peptide of 26 
amino acids. CRTAP contains 2 potential N- glycosylation 
signals. CRTAP shares 89% amino acid sequence identity 
with mouse Crtap and 51% identity with the chick ho- 
molog. The mouse and human genes contain a C- termi- 
nal region of approximately 120 amino acids not present 
in the chick protein Using Northern blot analysis of human 
tissues, Tonachini et al. (1999) detected 2- kb and 4- kb 
CRTAP transcripts in brain, heart, kidney, lung, small in- 
testine, and skeletal muscle. In all tissues except brain, 
the 2- kb transcript was more abundant. Using immuno- 
histochemistry, the authors detected CRTAP expression in 
articular chondrocytes. In mouse, Morello et al. (1999) de- 
tected 3 Crtap transcripts in a range of tissues, including 
all mouse embryonic cartilages. In chick, Castagnola et al. 
(1997) detected a single Crtap transcript in a broad range 
of embryonic tissues with the strongest expression in the 
developing cartilage. They detected expression in the ex- 



tracellular matrix of the forming cartilage surrounding the 
notochord, the developing sclera, the sphenoid and 
mandibular cartilage, the long bone cartilage, and the de- 
veloping sternal cartilage 

[21490] 

[21491] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[21492] Castagnola, P.; Gennari, M.; Morello, R.; Tonachini, L; 

Marin, O.; Gaggero, A.; Cancedda, R. : Cartilage associated 
protein (CASP) is a novel developmental^ regulated chick 
embryo protein. J. Cell Sci. 110: 1351- 1359, 1997. ; and 

[21493] Morello, R.; Tonachini, L; Monticone, M.; Viggiano, L; 
Rocchi, M.; Cancedda, R.; Castagnola, P. : cDNA cloning, 
characterization and chromosome mapping of Crtap en- 
coding the mouse carti. 

[21494] Further studies establishing the function and utilities of 
CRTAP are found in John Hopkins OMIM database record 
ID 605497, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cytochrome 
p450, subfamily i (aromatic compound-inducible), 
polypeptide 2 (CYP1A2, Accession NM.000761.2) is an- 
other GAM 136 target gene, herein designated TARGET 



GENE. CYP1A2 BINDING SITE1 and CYP1A2 BINDING SITE2 
are target binding sites found in untranslated regions of 
mRNA encoded by CYP1A2, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CYP1A2 BINDING SITE1 
and CYP1A2 BINDING SITE2, designated SEQ ID:414 and 
SEQ ID:6233 respectively, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21495] Another function of GAM136 is therefore inhibition of Cy- 
tochrome p450, subfamily i (aromatic compound-in- 
ducible), polypeptide 2 (CYP1A2, Accession 
NM_000761.2), a gene which intervenes in an NADPH- 
dependent electron transport pathway, and therefore may 
be associated with Porphyria cutanea tarda. Accordingly, 
utilities of GAM136 include diagnosis, prevention and 
treatment of Porphyria cutanea tarda, and of other dis- 
eases and clinical conditions associated with CYP1A2. 

[21496] The function of CYP1A2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.Debranching enzyme homolog 1 (s. cere- 



visiae) (DBR1, Accession NM_016216.1) is another 
GAM136 target gene, herein designated TARGET GENE. 
DBR1 BINDING SITE is a target binding site found in the 5 x 
untranslated region of mRNA encoded by DBR1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DBR1 BINDING SITE, designated SEQ ID:3140, to the nu- 
cleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21497] Another function of GAM136 is therefore inhibition of De- 
branching enzyme homolog 1 (s. cerevisiae) (DBR1, Ac- 
cession NM_016216.1) . Accordingly, utilities ofGAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with DBR1. 

[21498] DCOHM (Accession NM.032151.2) is another GAM136 
target gene, herein designated TARGET GENE. DCOHM 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by DCOHM, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DCOHM BINDING SITE, designated SEQ ID:2472, to the nu- 



cleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21499] Another function of GAM136 is therefore inhibition of 

DCOHM (Accession NM.032151.2) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
DCOHM. 

[21500] D na fragmentation factor, 40kda, beta polypeptide 
(caspase-activated dnase) (DFFB, Accession 
NM_004402.1) is another GAM136 target gene, herein 
designated TARGET GENE. DFFB BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DFFB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DFFB BINDING SITE, designated 
SEQ ID:1322, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21501] Another function of GAM136 is therefore inhibition of Dna 
fragmentation factor, 40kda, beta polypeptide 
(caspase-activated dnase) (DFFB, Accession 
NM_004402.1), a gene which induces DNA fragmentation 
and chromatin condensation during apoptosis. Accord- 



ingly, utilities of GAM136 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with DFFB. 

[21502] The function of DFFB and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM130.1.DKFZp547H025 (Accession NM_020161.1) is 
another GAM136 target gene, herein designated TARGET 
GENE. DKFZp547H025 BINDING SITE is a target binding 
site found in the 3 X untranslated region of mRNA encoded 
by DKFZp547H025, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp547H025 BINDING SITE, 
designated SEQ ID:5775, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21503] Another function of GAM136 is therefore inhibition of DK- 
FZp547H025 (Accession NM_020161.1) . Accordingly, 
utilities of GAM136 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp547H025. 

[21504] DKFZP564D166 (Accession NM_030658.2) is another 



GAM136 target gene, herein designated TARGET GENE. 
DKFZP564D166 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by DKFZP564D166, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DK- 
FZP564D166 BINDING SITE, designated SEQ ID:2023, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21505] Another function of GAM136 is therefore inhibition of DK- 
FZP564D166 (Accession NM.030658.2) . Accordingly, 
utilities of GAM136 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564D166. 

[21506] DKFZP564K0322 (Accession NM_032040.1) is another 
GAM136 target gene, herein designated TARGET GENE. 
DKFZP564K0322 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
DKFZP564K0322, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig.8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP564K0322 BINDING SITE, 



designated SEQ ID:17506, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21507] Another function of GAM136 is therefore inhibition of DK- 
FZP564K0322 (Accession NM_032040.1) . Accordingly, 
utilities of GAM136 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564K0322. 

[21508] DKFZp761N1114 (Accession XM.086327.6) is another 
GAM136 target gene, herein designated TARGET GENE. 
DKFZp761N1114 BINDING SITE is a target binding site 
found in the 3 N untranslated region of mRNA encoded by 
DKFZp761N1114, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp761N1114 BINDING SITE, 
designated SEQ ID:6234, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21509] Another function of GAM136 is therefore inhibition of DK- 
FZp761N1114 (Accession XM_086327.6) . Accordingly, 
utilities of GAM136 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 



with DKFZp761N1114. 

[ 2151 °] DKFZp761O0113 (Accession NM_018409.1) is another 
GAM136 target gene, herein designated TARGET GENE. 
DKFZp761O0113 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
DKFZp761O0113, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp761O0113 BINDING SITE, 
designated SEQ ID:14313, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21511] Another function of GAM136 is therefore inhibition of DK- 
FZp761O0113 (Accession NM_018409.1) . Accordingly, 
utilities of GAM136 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761O0113. 

[21512] Down syndrome critical region gene 6 (DSCR6, Accession 
NM_018962.1) is another GAM136 target gene, herein 
designated TARGET GENE. DSCR6 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by DSCR6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DSCR6 BINDING SITE, designated 
SEQ ID: 14099, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[21513] Another function of GAM136 is therefore inhibition of 

Down syndrome critical region gene 6 (DSCR6, Accession 
NM_018962.1) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DSCR6. 

[21514] EPB72 (Accession ) is another GAM136 target gene, herein 
designated TARGET GENE. EPB72 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by EPB72, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of EPB72 BINDING SITE, designated 
SEQ ID:5774, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21515] Another function of GAM136 is therefore inhibition of 
EPB72 (Accession ), a gene which may regulate cation 
conductance. Accordingly, utilities of GAM136 include di- 
agnosis, prevention and treatment of diseases and clinical 



conditions associated with EPB72. 
[21516] The function of EPB72 has been established by previous 
studies. Erythrocyte surface protein band 7.2 is a 29,000- 
kD integral membrane protein that is exposed on the cy- 
toplasmic surface of the membrane and is susceptible to 
phosphorylation by a cAMP- dependent protein kinase. 
Deficiency of this protein in red cells is responsible for 
stomatocytosis (OMIM Ref. No. 185000). The same protein 
can be demonstrated in human cell lines of epithelial and 
lymphoid origin, notably in HeLa cells. Hiebl- Dirschmied 
et al. (1991), therefore, could screen HeLa cell cDNA ex- 
pression libraries with antibodies to the protein in order 
to isolate cDNA clones, determine the nucleotide se- 
quence, and study the structure of the protein. HeLa and 
bone marrow cell- derived sequences were identical, ex- 
cept for one nucleotide; the deduced sequence of 287 
amino acids was confirmed by sequence identity with 
peptides of the erythroid protein. Structural analysis as- 
signed band 7 protein to the type lb transmembrane pro- 
teins. Westberg et al. (1993) used a cDNA clone coding for 
stomatin to determine the chromosomal localization of 
the EPB72 gene. They assigned the gene to human chro- 
mosome 9 by Southern blot analysis of somatic cell hy- 



brids. By analysis of hybrid cells containing only parts of 
chromosome 9, they regionalized the assignment to 
9q34.1, proximal to the breakpoint that creates the 
Philadelphia chromosome of chronic myeloid leukemia 
(CML; 151410) and, therefore, proximal to the Abelson 
oncogene (OMIM Ref. No. 189980). Using fluorescence in 
situ hybridization, Gallagher et al. (1993) likewise mapped 
the EPB72 gene to 9q33- q34. They showed that EPB72 
was not translocated with the 3- prime end of the ABL 
gene in the Philadelphia chromosome, suggesting that the 
EPB72 gene is centromeric to the ABL gene. Pilz et al. 

(1994) demonstrated that the homologous gene is located 
on mouse chromosome 2. To gain additional insight into 
the structure and function of this protein, Gallagher et al. 

(1995) cloned the mouse band 7.2b cDNA and studied its 
tissue- specific expression. They isolated 2,873 bp of 
cDNA with an open reading frame of 852 bp. The pre- 
dicted protein was 284 amino acids with a molecular 
weight of 31 kD. They detected a wide pattern of expres- 
sion, with high levels of mRNA in heart, liver, skeletal 
muscle, and testis but low levels in lung, brain, and 
spleen. Using fluorescence in situ hybridization, the 
murine band 7.2b gene was mapped to chromosome 2, at 



the border of the distal region of 2B and proximal region 
of CI, syntenic to 9q, the location of the human homolog. 
Models of the predicted protein structure showed a short 
NH2- terminal head, a strongly hydrophobic 28- amino 
acid stretch presumably encoding a single membrane- 
spanning domain, and a large domain composed of beta 
sheet and alpha helix. Database searching showed no sig- 
nificant homology of other known proteins to either the 
human or the murine band 7.2b. Gallagher and Forget 
(1995) determined the sequence of the full- length human 
band 7.2b cDNA, characterized the genomic structure of 
the EPB72 gene, studied its pattern of expression in dif- 
ferent tissues, and characterized the promoter of the 
gene. The gene is composed of 7 exons distributed over 
40 kb of DNA. Its promoter was identified as lacking a 
TATA box and to be GC- rich. It directed high- level ex- 
pression of a reporter gene in both erythroid and non- 
erythroid cells. Unfried et al. (1995) showed that the hu- 
man EPB72 gene contains 7 exons spanning about 30 kb. 
Two polyadenylation signals were found in the 3- prime 
UTR accounting for the 3.2- and 3.3- kb RNAs that are 
observed in Northern blots. 
[21517] Animal model experiments lend further support to the 



function of EPB72. To examine the relationship between 
erythrocyte membrane protein 7.2b deficiency and the 
hemolytic anemia of human hereditary stomatocytosis, 
Zhu et al. (1999) created 7.2b knockout mice by standard 
gene targeting approaches. Despite a complete absence of 
protein 7.2b in homozygous knockout mice, there was no 
hemolytic anemia, and mouse red blood cells were normal 
in morphology, cell indices, hydration status, monovalent 
cation content, and ability to translocate lipids. Thus, their 
experiments suggested that 7.2b deficiency plays no di- 
rect role in the etiology of stomatocytosis and excluded 
any role of this protein as a mediator of cation transport 
in red blood cells. 

[21518] it is appreciated that the abovementioned animal model 
for EPB72 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[21519] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[21520] zhu, Y.; Paszty, C; Turetsky, T.; Tsai, S.; Kuypers, F. A.; 

Lee, C; Cooper, P.; Gallagher, P. C; Stevens, M. E.; Rubin, 
E.; Mohandas, N.; Mentzer, W. C. : Stomatocytosis is ab- 



sent in 'stomatin'- deficient murine red blood cells. Blood 
93: 2404- 2410, 1999. ; and 
[ 21 521] zhu, Y.; Paszty, C; Turetsky, T.; Tsai, S.; Kuypers, F. A.; 

Lee, C; Cooper, P.; Gallagher, P. C; Stevens, M. E.; Rubin, 
E.; Mohandas, N.; Mentzer, W. C. : Stomatocytosis is ab- 
sent in. 

[21522] Further studies establishing the function and utilities of 

EPB72 are found in John Hopkins OMIM database record ID 
133090, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Coagulation factor ii 
(thrombin) receptor-like 2 (F2RL2, Accession 
NM_004101.1) is another CAM136 target gene, herein 
designated TARGET GENE. F2RL2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by F2RL2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of F2RL2 BINDING SITE, designated 
SEQ ID: 13299, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[21523] Another function of GAM 136 is therefore inhibition of Co- 
agulation factor ii (thrombin) receptor-like 2 (F2RL2, Ac- 



cession NM_004101.1), a gene which receptor for acti- 
vated thrombin coupled to g proteins that stimulate phos- 
phoinositide hydrolysis. Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with F2RL2. 
[21524] The function of F2RL2 has been established by previous 
studies. Thrombin (OMIM Ref. No. 176930) is a coagula- 
tion protease that activates platelets, leukocytes, and en- 
dothelium and mesenchymal cells at sites of vascular in- 
jury, acting partly through an unusual proteolytically acti- 
vated G protein- coupled receptor, coagulation factor II 
(thrombin) receptor (CF2R; 187930). Thrombin triggers 
cellular responses through protease- activated receptors 
(PARs), of which PAR3 is one. It is thought that PAR3 func- 
tions as a cofactor for the cleavage and activation of PAR4 
(OMIM Ref. No. 602779) by thrombin (Nakanishi- Matsui 
et al., 2000; Sambrano et al, 2001). Using a PCR- based 
strategy, Ishihara et al. (1997) isolated a human cDNA en- 
coding a putative G protein- coupled receptor with 27% 
amino acid sequence similarity to CF2R, which they re- 
ferred to as PARI (OMIM Ref. No. 107930), and 28% simi- 
larity to PAR2 (OMIM Ref. No. 600933). PAR2 is a possible 
trypsin receptor. The N- terminal exodomain of the new 



receptor, designated PAR3 by the investigators, contains a 
possible thrombin cleavage site at residues Iys38/thr39, 
followed by a sequence strikingly identical to a thrombin- 
binding sequence in the leech anticoagulant hirudin. Ishi- 
hara et al. (1997) showed that PAR3 mediates thrombin- 
triggered phosphoinositide hydrolysis and is expressed in 
a variety of tissues, including human bone marrow and 
mouse megakaryocytes, making it a candidate for the 
sought- after second platelet thrombin receptor. They 
commented that PAR3 provides a new tool for under- 
standing thrombin signaling and a possible target for 
therapeutics designed selectively to block thrombotic, in- 
flammatory, and proliferative responses to thrombin. The 
human PARI, PAR2, and PAR3 (Schmidt et al., 1997) genes 
were cloned and localized to 5ql3, by in situ hybridiza- 
tion or use of radiation hybrid panels. 

[21525] Animal model experiments lend further support to the 

function of F2RL2. Kahn et al. (1998) generated mice defi- 
cient in Par3 by targeted disruption. Thrombin responses 
in platelets from these mice were markedly delayed and 
diminished but not absent. 

[21526] ^ is appreciated that the abovementioned animal model 
for F2RL2 is acknowledged by those skilled in the art as a 



scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[21527] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[21528] Sambrano, G. R.; Weiss, E. J.; Zheng, Y.- W.; Huang, W.; 

Coughlin, S. R. : Role of thrombin signalling in platelets in 
haemostasis and thrombosis. Nature 413: 74- 78, 2001. ; 
and 

t 21 529] ishihara, H.; Connolly, A. J.; Zeng, D.; Kahn, M. L; Zheng, 
Y. W.; Timmons, C; Tram, T.; Coughlin, S. R. : Protease- 
activated receptor 3 is a second thrombin receptor in hu- 
mans. Natur. 

[21530] Further studies establishing the function and utilities of 
F2RL2 are found in John Hopkins OMIM database record 
ID 601919, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Coagulation 
factor iii (thromboplastin, tissue factor) (F3, Accession 
NM_001993.2) is another GAM136 target gene, herein 
designated TARGET GENE. F3 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by F3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of F3 BINDING SITE, designated SEQ 
ID:5697, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21531] Another function of GAM136 is therefore inhibition of Co- 
agulation factor iii (thromboplastin, tissue factor) (F3, Ac- 
cession NM.001993.2), a gene which functions in normal 
hemostasis. Accordingly, utilities of GAM136 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with F3. 

[21532] The function of F3 has been established by previous stud- 
ies. Factor III, a glycoprotein component of cell mem- 
branes, is an essential cofactor for factor VII- dependent 
activation of blood coagulation and activates the extrinsic 
pathway of blood coagulation in the presence of factor XII 
and calcium. It may be the primary physiologic initiator of 
blood coagulation. This may explain why factor III is the 
only protein in the coagulation pathway for which a con- 
genital deficiency has not been described. Carson et al. 
(1985) mapped F3 to lpter- p21 by study of somatic cell 
hybrids with a species- specific sensitive chromogenic as- 
say. Spicer et al. (1987) isolated cDNA clones for tissue 
factor. The amino acid sequence deduced from the nu- 



cleotide sequence of the cDNAs indicates that tissue fac- 
tor is synthesized as a higher molecular weight precursor 
with a leader sequence of 32 amino acids, while the se- 
quence of the mature protein suggests that there are 3 
distinct domains: extracellular (residues 1- 219), hy- 
drophobic (residues 220- 242), and cytoplasmic (residues 
243- 263). Scarpati et al. (1987) screened a human pla- 
centa cDNA library in lambda- gtll for expression of tis- 
sue factor antigens. Among 4 million recombinant clones 
screened, one that was positive expressed a protein that 
shares epitopes with authentic human brain tissue factor. 
The 1.1- kb cDNA insert encodes a peptide containing the 
N- terminal protein sequence of brain tissue factor. By 
means of this clone used in hybridization to flow- sorted 
human chromosomes, Scarpati et al. (1987) showed that 
the tissue factor gene is located on chromosome 1. 
Scarpati et al. (1987) used a RFLP to map factor 3 to prox- 
imal lp by multipoint linkage analysis with probes known 
to span that region. Judging by the location arrived at by 
somatic cell hybridization, the location of F3 may be in 
the region lp22- p21. By in situ hybridization, Kao et al. 

(1988) likewise mapped F3 to lp22- p21. Mackman et al. 

(1989) presented the complete sequence of the F3 gene. It 



is 12.4 kb long and has 6 exons separated by 5 introns. 
Mackman et al. (1990) concluded that the tissue factor 
promoter is relatively complex. Tissue factor (TF) is an in- 
tegral membrane glycoprotein that, when exposed to 
plasma, is a potent procoagulant. As stated earlier, it is 
believed to be the physiologic initiator of blood coagula- 
tion. Toomey et al. (1997) found that, in contrast to find- 
ings of earlier studies which showed that TF- null mouse 
embryos did not survive beyond midgestation, 14% of TF- 
deficient embryos from a hybrid background escaped this 
early mortality and survived to birth. On gross and micro- 
scopic inspection, these late gestation, TF- deficient em- 
bryos appeared normal. Furthermore, the growth and vas- 
cularity of TF +/ + , TF +/-, and TF - /- teratomas and 
teratocarcinomas were indistinguishable. Toomey et al. 
(1997) concluded that tumor- derived TF is not required 
for tumor growth and angiogenesis and that the combined 
data do not support an essential role for TF in embryonic 
vascular development. 

[21533] 

[21534] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[21535] Mackman, N.; Fowler, B. J.; Edgington, T. S.; Morrissey, J. 
H. : Functional analysis of the human tissue factor pro- 
moter and induction by serum. Proc. Nat. Acad. Sci. 87: 
2254- 2258, 1990. ; and 

[21536] ToomeyJ. R.; Kratzer, K. E.; Lasky, N. M.; Broze, G.J.Jr. : 
Effect of tissue factor deficiency on mouse and tumor de- 
velopment. Proc. Nat. Acad. Sci. 94: 6922- 6926, 1997. 

[21537] Further studies establishing the function and utilities of F3 
are found in John Hopkins OMIM database record ID 
134390, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. FBP17 (Accession ) is 
another GAM136 target gene, herein designated TARGET 
GENE. FBP17 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by FBP17, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of FBP17 BINDING SITE, designated SEQ 
ID:13681, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21538] Another function of GAM136 is therefore inhibition of 

FBP17 (Accession ) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 



clinical conditions associated with FBP17. 

[21539] Fc fragment of iga, receptor for (FCAR, Accession 

NM_002000.2) is another GAM136 target gene, herein 
designated TARGET GENE. FCAR BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by FCAR, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of FCAR 
BINDING SITE, designated SEQ ID:14197, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21540] Another function of GAM136 is therefore inhibition of Fc 
fragment of iga, receptor for (FCAR, Accession 
NM_002000.2), a gene which binds to the fc region of im- 
munoglobulins alpha and mediates several functions in- 
cluding cytokine production, and therefore may be associ- 
ated with Iga nephropathy. Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
Iga nephropathy., and of other diseases and clinical con- 
ditions associated with FCAR. 

[21541] The function of FCAR has been established by previous 

studies. Human Fc- alpha receptor (FCAR) is present on a 



number of cell types, including neutrophils, monocytes, 
macrophages, and eosinophils. FCAR interacts with aggre- 
gated IgAs, such as IgA coated on the surface of an invad- 
ing microorganism, and mediates several immunologic 
defense processes such as phagocytosis, antibody- de- 
pendent cell- mediated cytotoxicity, and stimulation of 
the release of inflammatory mediators. FCAR is a glyco- 
protein of 50 to 100 kD, with diversity on different cell 
types. Narita et al. (2001) examined polymorphisms in the 
promoter and 5- prime untranslated region of the FCAR 
gene in 151 patients with IgA nephropathy and 163 pa- 
tients with other glomerular diseases shown to have no 
mesangial IgA deposition by renal biopsy. Haplotype anal- 
ysis showed tight linkage disequilibrium among the poly- 
morphisms. No significant association for the genotype, 
allele, and haplotype frequencies of the polymorphisms 
were shown between the patients with histologically 
proven IgA nephropathy and those with other glomerular 
diseases. Thus, the analyzed polymorphisms did not ap- 
pear to be primarily involved in susceptibility to IgA 
nephropathy. 

[21542] 

[21543] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[21544] Narita, I.; Goto, S.; Saito, N.; Sakatsume, M.; Jin, S.; Omori, 
K.; Gejyo, F. : Genetic polymorphisms in the promoter and 
5- prime UTR region of the Fc alpha receptor (CD89) are 
not associated with a risk of IgA nephropathy. J. Hum. 
Genet. 46: 694- 698, 2001. ; and 

[21545] Maliszewski, C. R.; March, C. J.; Schoenborn, M. A.; Gim- 
pel, S.; Shen, L. : Expression cloning of a human Fc recep- 
tor for IgA. J. Exp. Med. 172: 1665- 1672, 1990. 

[21546] Further studies establishing the function and utilities of 
FCAR are found in John Hopkins OMIM database record ID 
147045, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.FCRHl (Accession 
NM_052938.2) is another GAM136 target gene, herein 
designated TARGET GENE. FCRH1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by FCRH1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FCRH1 BINDING SITE, designated 
SEQ ID:11769, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 



ID:279. 

[21547] Another function of GAM136 is therefore inhibition of 

FCRH1 (Accession NM_052938.2) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FCRH1. 

[21548] Fer-l-like 4 (c. elegans) (FER1L4, Accession 

XM_300246.1) is another GAM136 target gene, herein 
designated TARGET GENE. FER1L4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by FER1L4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FER1L4 BINDING SITE, designated 
SEQ ID:6674, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21549] Another function of GAM136 is therefore inhibition of 
Fer-l-like 4 (c. elegans) (FER1L4, Accession 
XM_300246.1) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FER1L4. 

[21550] Fasciculation and elongation protein zeta 1 (zygin i) (FEZ1, 
Accession NM_005 103.3) is another GAM136 target gene, 
herein designated TARGET GENE. FEZ1 BINDING SITE is a 



target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by FEZ1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FEZ1 BINDING SITE, designated SEQ ID:4839, to the nu- 
cleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21551] Another function of GAM136 is therefore inhibition of 

Fasciculation and elongation protein zeta 1 (zygin i) (FEZ1, 
Accession NM_005 103.3), a gene which Zygin 1; may have 
a role in axonal outgrowth; has similarity to C. elegans 
UNC- 76. Accordingly, utilities of GAM136 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with FEZ1. 

[21552] The function of FEZ1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.Fk506 binding protein 9, 63 kda (FKBP9, Ac- 
cession NM_007270.1) is another GAM136 target gene, 
herein designated TARGET GENE. FKBP9 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by FKBP9, corresponding to a target bind- 



ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FKBP9 BINDING SITE, 
designated SEQ ID: 19504, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21553] Another function of GAM136 is therefore inhibition of 
Fk506 binding protein 9, 63 kda (FKBP9, Accession 
NM_007270.1) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with FKBP9. 

[21554] FLJ10956 (Accession NM.018283.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ10956 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ10956, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10956 BINDING SITE, designated SEQ ID:10208, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21555] Another function of GAM136 is therefore inhibition of 

FLJ10956 (Accession NM_018283.1) . Accordingly, utilities 



of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10956. 

[21556] FLJ11467 (Accession NM.024963.2) is another GAM136 
target gene, herein designated TARGET GENE. FLJ 11467 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ 11467, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11467 BINDING SITE, designated SEQ ID:1757, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21557] Another function of GAM136 is therefore inhibition of 

FLJ11467 (Accession NM_024963.2) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ11467. 

[21558] FLJ11710 (Accession NM_024846.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ11710 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ11710, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11710 BINDING SITE, designated SEQ ID:12430, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21559] Another function of GAM136 is therefore inhibition of 

FLJ11710 (Accession NM.024846.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ11710. 

[21560] FLJ11800 (Accession NM.024974.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ 11800 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ 11800, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11800 BINDING SITE, designated SEQ ID:16539, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21561] Another function of GAM136 is therefore inhibition of 

FLJ11800 (Accession NM_024974.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
FLJ11800. 

[21562] FLJ12891 (Accession NM_024950.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ12891 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12891, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12891 BINDING SITE, designated SEQ ID:15272, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21563] Another function of GAM136 is therefore inhibition of 

FLJ12891 (Accession NM_024950.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12891. 

[21564] FLJ12973 (Accession NM.024908.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ 12973 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12973, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ12973 BINDING SITE, designated SEQ ID:7618, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21565] Another function of GAM136 is therefore inhibition of 

FLJ12973 (Accession NM.024908.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12973. 

[21566] FLJ13193 (Accession ) is another GAM136 target gene, 

herein designated TARGET GENE. FLJ13193 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ13193, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ13193 
BINDING SITE, designated SEQ ID:12298, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21567] Another function of GAM136 is therefore inhibition of 
FLJ13193 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FLJ13193. 



[21568] FLJ13456 (Accession XM.038291.5) is another GAM136 
target gene, herein designated TARGET GENE. FLJ 13456 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13456, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13456 BINDING SITE, designated SEQ ID:19891, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21569] Another function of GAM136 is therefore inhibition of 

FLJ13456 (Accession XM.038291.5) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ13456. 

[21570] FLJ14351 (Accession NM.024732.1) is another GAM 136 
target gene, herein designated TARGET GENE. FLJ 143 51 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 143 51, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14351 BINDING SITE, designated SEQ ID:14477, to the 



nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21571] Another function of GAM136 is therefore inhibition of 

FLJ14351 (Accession NM_024732.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14351. 

[21572] FLJ14803 (Accession NM.032842.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ 14803 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 14803, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14803 BINDING SITE, designated SEQ ID:5984, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21573] Another function of GAM136 is therefore inhibition of 

FLJ14803 (Accession NM.032842.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14803. 

[21574] FLJ14957 (Accession NM_032866.1) is another GAM136 



target gene, herein designated TARGET GENE. FLJ14957 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14957, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14957 BINDING SITE, designated SEQ ID:16340, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21575] Another function of GAM136 is therefore inhibition of 

FLJ14957 (Accession NM.032866.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14957. 

[21576] FLJ20004 (Accession ) is another GAM136 target gene, 

herein designated TARGET GENE. FLJ20004 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by FLJ20004, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ20004 
BINDING SITE, designated SEQ ID:14892, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 



also designated SEQ ID:279. 

[21577] Another function of GAM136 is therefore inhibition of 
FLJ20004 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FLJ20004. 

[21578] FLJ20147 (Accession NM_017687.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ20147 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ20147, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20147 BINDING SITE, designated SEQ ID:15668, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21579] Another function of GAM136 is therefore inhibition of 

FLJ20147 (Accession NM_017687.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20147. 

[21580] FLJ20342 (Accession NM_017774.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ20342 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ20342, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20342 BINDING SITE, designated SEQ ID:12081, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21581] Another function of GAM136 is therefore inhibition of 

FLJ20342 (Accession NM_017774.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20342. 

[21582] FLJ20700 (Accession NM.017932.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ20700 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ20700, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20700 BINDING SITE, designated SEQ ID:7187, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21583] Another function of GAM136 is therefore inhibition of 



FLJ20700 (Accession NM_017932.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20700. 

[21584] FLJ21603 (Accession ) is another GAM136 target gene, 

herein designated TARGET GENE. FLJ21603 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ21603, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ21603 
BINDING SITE, designated SEQ ID:17662, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21585] Another function of GAM136 is therefore inhibition of 
FLJ21603 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FLJ21603. 

[21586] FLJ23024 (Accession NM_014150.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ23024 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23024, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23024 BINDING SITE, designated SEQ ID:8420, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21587] Another function of GAM136 is therefore inhibition of 

FLJ23024 (Accession NM.014150.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ23024. 

[21588] FLJ23356 (Accession NM.032237.2) is another GAM136 
target gene, herein designated TARGET GENE. FLJ23356 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ23356, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23356 BINDING SITE, designated SEQ ID:17951, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21589] Another function of GAM136 is therefore inhibition of 

FLJ23356 (Accession NM_032237.2) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
FLJ23356. 

[21590] FLJ23392 (Accession NM.024784.2) is another GAM136 
target gene, herein designated TARGET GENE. FLJ23392 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23392, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23392 BINDING SITE, designated SEQ ID:2537, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21591] Another function of GAM136 is therefore inhibition of 

FLJ23392 (Accession NM_024784.2) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ23392. 

[21592] FLJ23416 (Accession NM.032238.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ23416 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23416, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ23416 BINDING SITE, designated SEQ ID:5179, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21593] Another function of GAM136 is therefore inhibition of 

FLJ23416 (Accession NM.032238.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ23416. 

[21594] FLJ23556 (Accession NM_024880.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ23556 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23556, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23556 BINDING SITE, designated SEQ ID:10048, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21595] Another function of GAM136 is therefore inhibition of 

FLJ23556 (Accession NM.024880.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



FLJ23556. 

[21596] FLJ23563 (Accession XM.041701.5) is another GAM136 
target gene, herein designated TARGET GENE. FLJ23563 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23563, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23563 BINDING SITE, designated SEQ ID:3685, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21597] Another function of GAM136 is therefore inhibition of 

FLJ23563 (Accession XM.041701.5) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ23563. 

[21598] FLJ32499 (Accession NM.144607.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ32499 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32499, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ32499 BINDING SITE, designated SEQ ID:8773, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21599] Another function of GAM136 is therefore inhibition of 

FLJ32499 (Accession NM.144607.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32499. 

[21600] FLJ32865 (Accession NM.144613.1) is another GAM136 
target gene, herein designated TARGET GENE. FLJ32865 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32865, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32865 BINDING SITE, designated SEQ ID:3736, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21601] Another function of GAM136 is therefore inhibition of 

FLJ32865 (Accession NM.144613.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32865. 



[21602] Growth hormone receptor (GHR, Accession NM_000163.1) 
is another GAM136 target gene, herein designated TAR- 
GET GENE. GHR BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
GHR, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of GHR BINDING SITE, designated SEQID:15462, 
to the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21603] Another function of GAM136 is therefore inhibition of 

Growth hormone receptor (GHR, Accession NM_000163.1) 
. Accordingly, utilities of GAM136 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with GHR. 

[21604] Golgi autoantigen, golgin subfamily a, 3 (GOLGA3, Acces- 
sion NM_005895.1) is another GAM136 target gene, 
herein designated TARGET GENE. GOLGA3 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by GOLGA3, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of GOLGA3 BINDING SITE, designated SEQ ID: 10858, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21605] Another function of GAM136 is therefore inhibition of 

Golgi autoantigen, golgin subfamily a, 3 (GOLGA3, Acces- 
sion NM_005895.1) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GOLGA3. 

[21606] Glycoprotein v (platelet) (GP5, Accession NM_004488.1) is 
another GAM136 target gene, herein designated TARGET 
GENE. GP5 BINDING SITE is a target binding site found in 
the 3 N untranslated region of mRNA encoded by GP5, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GP5 BINDING SITE, designated SEQ ID: 1382 1, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21607] Another function of GAM136 is therefore inhibition of 

Glycoprotein v (platelet) (GP5, Accession NM_004488.1) . 
Accordingly, utilities of GAM136 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with GP5. 



[21608] GR6 (Accession NM_007354.1) is another GAM136 target 
gene, herein designated TARGET GENE. GR6 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by GR6, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GR6 BINDING 
SITE, designated SEQ ID:16362, to the nucleotide se- 
quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21609] Another function of GAM136 is therefore inhibition of GR6 
(Accession NM_007354.1) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GR6. 

[21610] Glutamate receptor, metabotropic 6 (GRM6, Accession 
NM_000843.2) is another GAM136 target gene, herein 
designated TARGET GENE. GRM6 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GRM6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GRM6 BINDING SITE, designated 
SEQ ID: 19400, to the nucleotide sequence of GAM136 



RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[21611] Another function of GAM136 is therefore inhibition of 
Glutamate receptor, metabotropic 6 (GRM6, Accession 
NM_000843.2) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GRM6. 

[ 21 612] GRWD (Accession NM_031485.1) is another GAM136 tar- 
get gene, herein designated TARGET GENE. GRWD BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by GRWD, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GRWD 
BINDING SITE, designated SEQ ID:19632, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21613] Another function of GAM136 is therefore inhibition of 

GRWD (Accession NM_03 1485.1) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GRWD. 

[21614] GTPBG3 (Accession NM_032620.1) is another GAM136 
target gene, herein designated TARGET GENE. GTPBG3 



BINDING SITE1 and GTPBG3 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by GTPBG3, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GTPBG3 BINDING SITE1 and 
GTPBG3 BINDING SITE2, designated SEQ ID: 14680 and SEQ 
ID: 18851 respectively, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 
[21615] Another function of GAM136 is therefore inhibition of 

GTPBG3 (Accession NM_032620.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
GTPBG3. 

[21616] HCA4 (Accession ) is another GAM136 target gene, herein 
designated TARGET GENE. HCA4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by HCA4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HCA4 BINDING SITE, designated 
SEQ ID:5223, to the nucleotide sequence of GAM136 RNA, 



herein designated GAM RNA, also designated SEQ ID:279. 

[21617] Another function of GAM136 is therefore inhibition of 
HCA4 (Accession ) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with HCA4. 

[21618] Histamine receptor h4 (HRH4, Accession NM.021624.2) is 
another GAM136 target gene, herein designated TARGET 
GENE. HRH4 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by HRH4, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of HRH4 BINDING SITE, designated SEQ ID:8519, 
to the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21619] Another function of GAM136 is therefore inhibition of 

Histamine receptor h4 (HRH4, Accession NM_02 1624.2) . 
Accordingly, utilities of GAM136 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with HRH4. 

[21620] HSPC065 (Accession NM.014157.2) is another GAM136 
target gene, herein designated TARGET GENE. HSPC065 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by HSPC065, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HSPC065 BINDING SITE, designated SEQ ID:19775, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21621] Another function of GAM136 is therefore inhibition of 

HSPC065 (Accession NM_014157.2) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
HSPC065. 

[21622] Hormonally upregulated neu-associated kinase (HUNK, 

Accession NM_014586.1) is another GAM136 target gene, 
herein designated TARGET GENE. HUNK BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by HUNK, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of HUNK BINDING SITE, 
designated SEQ ID:11495, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 



[21623] Another function of GAM136 is therefore inhibition of 
Hormonally upregulated neu-associated kinase (HUNK, 
Accession NM_014586.1) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HUNK. 

[21624] immunoglobulin superfamily, member 2 (IGSF2, Accession 
NM_004258.1) is another GAM136 target gene, herein 
designated TARGET GENE. IGSF2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by IGSF2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IGSF2 BINDING SITE, designated 
SEQ ID:8672, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21625] Another function of GAM136 is therefore inhibition of Im- 
munoglobulin superfamily, member 2 (IGSF2, Accession 
NM_004258.1) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IGSF2. 

[21626] IMPACT (Accession NM_018439.1) is another GAM136 
target gene, herein designated TARGET GENE. IMPACT 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by IMPACT, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
IMPACT BINDING SITE, designated SEQ ID: 19776, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21627] Another function of GAM136 is therefore inhibition of IM- 
PACT (Accession NM_018439.1) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IMPACT. 

[21628] indolethylamine n-methyltransferase (INMT, Accession 
NM_006774.3) is another GAM136 target gene, herein 
designated TARGET GENE. INMT BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by INMT, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of INMT BINDING SITE, designated 
SEQ ID:3823, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21629] Another function of GAM136 is therefore inhibition of In- 
dolethylamine n-methyltransferase (INMT, Accession 



NM_006774.3) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with INMT. 

[21630] junctional adhesion molecule 1 QAM1, Accession ) is an- 
other GAM 136 target gene, herein designated TARGET 
GENE. JAM1 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded byJAMl, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of JAM1 BINDING SITE, designated SEQ ID:14909, 
to the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21631] Another function of GAM136 is therefore inhibition of 
Junctional adhesion molecule 1 (JAM1, Accession ) . Ac- 
cordingly, utilities of GAM136 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with JAM1. 

[21632] j M ii (Accession NM_033626.1) is another GAM136 target 
gene, herein designated TARGET GENE. JM 11 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by JM11, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of JM11 BINDING 
SITE, designated SEQ ID:3482, to the nucleotide sequence 
of GAM 136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21633] Another function of GAM136 is therefore inhibition of 

JM11 (Accession NM_033626.1) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with JM11. 

t 21 634] KIAA0063 (Accession NM.014876.1) is another GAM136 
target gene, herein designated TARGET GENE. KIAA0063 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0063, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0063 BINDING SITE, designated SEQ ID:3287, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21635] Another function of GAM136 is therefore inhibition of 

KIAA0063 (Accession NM_014876.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



KIAA0063. 

t 21 636] KIAA0087 (Accession NM.014769.1) is another GAM136 
target gene, herein designated TARGET GENE. KIAA0087 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0087, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0087 BINDING SITE, designated SEQ ID: 17094, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21637] Another function of GAM136 is therefore inhibition of 

KIAA0087 (Accession NM_014769.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0087. 

t 21 638] KIAA0090 (Accession NM_015047.1) is another GAM136 
target gene, herein designated TARGET GENE. KIAA0090 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0090, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



KIAA0090 BINDING SITE, designated SEQ ID:1552, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21639] Another function of GAM136 is therefore inhibition of 

KIAA0090 (Accession NM_015047.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0090. 

[21640] KIAA0161 (Accession ) is another GAM136 target gene, 

herein designated TARGET GENE. KIAA0161 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0161, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0161 
BINDING SITE, designated SEQ ID:15212, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21641] Another function of GAM136 is therefore inhibition of 

KIAA0161 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0161. 

t 21 642] KIAA0205 (Accession NM_014873.1) is another GAM136 



target gene, herein designated TARGET GENE. KIAA0205 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0205, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0205 BINDING SITE, designated SEQ ID:11019, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21643] Another function of GAM136 is therefore inhibition of 

KIAA0205 (Accession NM.014873.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0205. 

[21644] KIAA0210 (Accession ) is another GAM 136 target gene, 
herein designated TARGET GENE. KIAA0210 BINDING 
SITE1 and KIAA0210 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
KIAA0210, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0210 BINDING SITE1 and 
KIAA0210 BINDING SITE2, designated SEQ ID: 12431 and 



SEQ ID: 10972 respectively, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21645] Another function of GAM136 is therefore inhibition of 

KIAA0210 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0210. 

[21646] KIAA0406 (Accession NM_014657.1) is another GAM136 
target gene, herein designated TARGET GENE. KIAA0406 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0406, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0406 BINDING SITE, designated SEQ ID:13524, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21647] Another function of GAM136 is therefore inhibition of 

KIAA0406 (Accession NM_014657.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0406. 

[21648] KIAA0441 (Accession NM_014797.1) is another GAM136 



target gene, herein designated TARGET GENE. KIAA0441 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0441, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0441 BINDING SITE, designated SEQ ID:1227, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21649] Another function of GAM136 is therefore inhibition of 

KIAA0441 (Accession NM.014797.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0441. 

[21650] KIAA0447 (Accession ) is another GAM 136 target gene, 

herein designated TARGET GENE. KIAA0447 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by KIAA0447, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0447 
BINDING SITE, designated SEQ ID:9929, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 



also designated SEQ ID:279. 

[21651] Another function of GAM136 is therefore inhibition of 

KIAA0447 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0447. 

[21652] KIAA0459 (Accession XM.027862.7) is another GAM136 
target gene, herein designated TARGET GENE. KIAA0459 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0459, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0459 BINDING SITE, designated SEQ ID: 16587, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21653] Another function of GAM136 is therefore inhibition of 

KIAA0459 (Accession XM_027862.7) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0459. 

[21654] KIAA0493 (Accession XM.034717.8) is another GAM136 
target gene, herein designated TARGET GENE. KIAA0493 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by KIAA0493, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0493 BINDING SITE, designated SEQ ID:16273, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21655] Another function of GAM136 is therefore inhibition of 

KIAA0493 (Accession XM.034717.8) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0493. 

[21656] KIAA0561 (Accession XM_038150.2) is another GAM136 
target gene, herein designated TARGET GENE. KIAA0561 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0561, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0561 BINDING SITE, designated SEQ ID:10973, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21657] Another function of GAM136 is therefore inhibition of 



KIAA0561 (Accession XM.038150.2) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0561. 

[21658] KIAA0594 (Accession ) is another GAM 136 target gene, 

herein designated TARGET GENE. KIAA0594 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA0594, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0594 
BINDING SITE, designated SEQ ID:9870, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21659] Another function of GAM136 is therefore inhibition of 

KIAA0594 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0594. 

[21660] KIAA0599 (Accession XM_085127.6) is another GAM136 
target gene, herein designated TARGET GENE. KIAA0599 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0599, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0599 BINDING SITE, designated SEQ ID: 18369, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21661] Another function of GAM136 is therefore inhibition of 

KIAA0599 (Accession XM.085 127.6) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0599. 

[21662] KIAA0711 (Accession NM.014867.1) is another GAM136 
target gene, herein designated TARGET GENE. KIAA0711 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0711, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0711 BINDING SITE, designated SEQ ID:4700, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21663] Another function of GAM136 is therefore inhibition of 

KIAA0711 (Accession NM.014867.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
KIAA0711. 

[21664] KIAA0841 (Accession XM.049237.5) is another GAM136 
target gene, herein designated TARGET GENE. KIAA0841 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0841, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0841 BINDING SITE, designated SEQ ID:4724, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21665] Another function of GAM136 is therefore inhibition of 

KIAA0841 (Accession XM.049237.5) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0841. 

[21666] KIAA0924 (Accession NM_014897.1) is another GAM136 
target gene, herein designated TARGET GENE. KIAA0924 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0924, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA0924 BINDING SITE, designated SEQ ID:3141, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21667] Another function of GAM136 is therefore inhibition of 

KIAA0924 (Accession NM.014897.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0924. 

[21668] KIAA0931 (Accession XM.041191.4) is another GAM136 
target gene, herein designated TARGET GENE. KIAA0931 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0931, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0931 BINDING SITE, designated SEQ ID: 19082, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21669] Another function of GAM136 is therefore inhibition of 

KIAA0931 (Accession XM_041191.4) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



KIAA0931. 

t 21 670] KIAA0961 (Accession NM_014898.1) is another GAM136 
target gene, herein designated TARGET GENE. KIAA0961 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0961, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0961 BINDING SITE, designated SEQ ID:19593, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21671] Another function of GAM136 is therefore inhibition of 

KIAA0961 (Accession NM.014898.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0961. 

[21672] KIAA1028 (Accession ) is another GAM136 target gene, 

herein designated TARGET GENE. KIAA1028 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by KIAA1028, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1028 



BINDING SITE, designated SEQ ID:18235, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21673] Another function of GAM136 is therefore inhibition of 

KIAA1028 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1028. 

[21674] KIAA1143 (Accession XM.044014.3) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1143 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1143, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1143 BINDING SITE, designated SEQ ID:12426, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21675] Another function of GAM136 is therefore inhibition of 

KIAA1143 (Accession XM_044014.3) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1143. 

[21676] KIAA1161 (Accession ) is another GAM 136 target gene, 



herein designated TARGET GENE. KIAA1161 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by KIAA1161, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1161 
BINDING SITE, designated SEQ ID:11081, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21677] Another function of GAM136 is therefore inhibition of 

KIAA1161 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1161. 

[21678] KIAA1185 (Accession NM_020710.1) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1185 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1185, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1185 BINDING SITE, designated SEQ ID:2134, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 



[21679] Another function of GAM136 is therefore inhibition of 

KIAA1185 (Accession NM_020710.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1185. 

[21680] KIAA1193 (Accession XM.041843.2) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1193 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1193, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1193 BINDING SITE, designated SEQ ID:18852, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21681] Another function of GAM136 is therefore inhibition of 

KIAA1193 (Accession XM.041843.2) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1193. 

[21682] KIAA1210 (Accession XM_172801.1) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1210 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by KIAA1210, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1210 BINDING SITE, designated SEQ ID:4237, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21683] Another function of GAM136 is therefore inhibition of 

KIAA1210 (Accession XM_172801.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1210. 

[21684] KIAA1254 (Accession ) is another GAM 136 target gene, 

herein designated TARGET GENE. KIAA1254 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by KIAA1254, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1254 
BINDING SITE, designated SEQ ID:2406, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21685] Another function of GAM136 is therefore inhibition of 



KIAA1254 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1254. 

[21686] KIAA1257 (Accession XM.031577.3) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1257 
BINDING SITE1 and KIAA1257 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA1257, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA1257 BINDING SITE1 and 
KIAA1257 BINDING SITE2, designated SEQ ID:15885 and 
SEQ ID: 5979 respectively, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21687] Another function of GAM136 is therefore inhibition of 

KIAA1257 (Accession XM.031577.3) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1257. 

[21688] KIAA1280 (Accession NM_015691.1) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1280 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by KIAA1280, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1280 BINDING SITE, designated SEQ ID:8845, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21689] Another function of GAM136 is therefore inhibition of 

KIAA1280 (Accession NM_015691.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1280. 

[21690] KIAA1530 (Accession XM.042661.5) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1530 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by KIAA1530, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1530 BINDING SITE, designated SEQ ID:13682, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21691] Another function of GAM136 is therefore inhibition of 



KIAA1530 (Accession XM.042661.5) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1530. 

[21692] KIAA1649 (Accession ) is another GAM 136 target gene, 

herein designated TARGET GENE. KIAA1649 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by KIAA1649, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1649 
BINDING SITE, designated SEQ ID:16107, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21693] Another function of GAM136 is therefore inhibition of 

KIAA1649 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1649. 

[21694] KIAA1712 (Accession XM.041497.9) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1712 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by KIAA1712, corresponding to a target binding site such 



as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1712 BINDING SITE, designated 
SEQ ID:5693, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 
[21695] Another function of GAM136 is therefore inhibition of 

KIAA1712 (Accession XM.041497.9) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1712. 

[21696] KIAA1727 (Accession XM.034262.6) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1727 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1727, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1727 BINDING SITE, designated SEQ ID:5388, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21697] Another function of GAM136 is therefore inhibition of 

KIAA1727 (Accession XM.034262.6) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
KIAA1727. 

t 21 698] KIAA1737 (Accession NM_033426.1) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1737 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1737, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1737 BINDING SITE, designated SEQ ID:3552, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21699] Another function of GAM136 is therefore inhibition of 

KIAA1737 (Accession NM_033426.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1737. 

t 217 00] KIAA1829 (Accession XNL030378.2) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1829 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1829, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA1829 BINDING SITE, designated SEQ ID:13422, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21701] Another function of GAM136 is therefore inhibition of 

KIAA1829 (Accession XM.030378.2) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1829. 

t 217 02] KIAA1922 (Accession XM_057040.1) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1922 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1922, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1922 BINDING SITE, designated SEQ ID:13683, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21703] Another function of GAM136 is therefore inhibition of 

KIAA1922 (Accession XM_057040.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



KIAA1922. 

t 217 04] KIAA1924 (Accession NM.153239.2) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1924 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1924, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1924 BINDING SITE, designated SEQ ID:5980, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21705] Another function of GAM136 is therefore inhibition of 

KIAA1924 (Accession NM_153239.2) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1924. 

t 217 06] KIAA1956 (Accession XM.085836.6) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1956 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1956, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



KIAA1956 BINDING SITE, designated SEQ ID:17777, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21707] Another function of GAM136 is therefore inhibition of 

KIAA1956 (Accession XM_085836.6) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1956. 

t 217 08] KIAA1971 (Accession XM.058720.5) is another GAM136 
target gene, herein designated TARGET GENE. KIAA1971 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1971, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1971 BINDING SITE, designated SEQ ID:11033, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21709] Another function of GAM136 is therefore inhibition of 

KIAA1971 (Accession XM_058720.5) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1971. 



[21710] Lysosomal-associated membrane protein 3 (LAMP3, Ac- 
cession NM_014398.1) is another GAM136 target gene, 
herein designated TARGET GENE. LAMP3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by LAMP3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LAMP3 BINDING 
SITE, designated SEQ ID: 13626, to the nucleotide se- 
quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21711] Another function of GAM136 is therefore inhibition of 
Lysosomal-associated membrane protein 3 (LAMP3, Ac- 
cession NM_014398.1) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LAMP3. 

[21712] Leukocyte immunoglobulin-like receptor, subfamily a 
(without tm domain), member 3 (LILRA3, Accession 
NM_006865.1) is another GAM136 target gene, herein 
designated TARGET GENE. LILRA3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by LILRA3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LILRA3 BINDING SITE, designated 
SEQ ID: 16588, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[21713] Another function of GAM136 is therefore inhibition of 
Leukocyte immunoglobulin-like receptor, subfamily a 
(without tm domain), member 3 (LILRA3, Accession 
NM_006865.1) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LILRA3. 

[21714] Lethal giant larvae homolog 1 (drosophila) (LLGL1, Acces- 
sion NM.004140.2) is another GAM136 target gene, 
herein designated TARGET GENE. LLGL1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by LLGL1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of LLGL1 BINDING SITE, 
designated SEQ ID:17511, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21715] Another function of GAM136 is therefore inhibition of 



Lethal giant larvae homolog 1 (drosophila) (LLGL1, Acces- 
sion NM_004140.2), a gene which has a role in control of 
cell proliferation and differentiation during development. 
Accordingly, utilities of GAM136 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with LLGL1. 

[21716] The function of LLGL1 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM116.1.LOC112724 (Accession ) is another GAM136 
target gene, herein designated TARGET GENE. LOC112724 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC112724, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC112724 BINDING SITE, designated SEQ ID:4017, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21717] Another function of GAM136 is therefore inhibition of 
LOC112724 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



LOC112724. 

[21718] LOC113675 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC113675 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOCI 13675, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC113675 BINDING SITE, designated SEQ ID:5894, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21719] Another function of GAM136 is therefore inhibition of 
LOC113675 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC113675. 

[21720] LOC115219 (Accession XM.055499.4) is another GAM136 
target gene, herein designated TARGET GENE. LOC115219 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOCI 152 19, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC115219 BINDING SITE, designated SEQ ID:1562, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21721] Another function of GAM136 is therefore inhibition of 

LOC115219 (Accession XM.055499.4) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC115219. 

[21722] LOC119392 (Accession NM.145247.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC119392 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 19392, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC119392 BINDING SITE, designated SEQ ID:3818, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21723] Another function of GAM136 is therefore inhibition of 

LOC119392 (Accession NM_145247.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC119392. 



[21724] LOC120939 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC120939 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC120939, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC120939 BINDING SITE, designated SEQ ID:13240, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21725] Another function of GAM136 is therefore inhibition of 
LOC120939 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC120939. 

[21726] LOC126133 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC126133 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC126133, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC126133 BINDING SITE, designated SEQ ID:17494, to 



the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21727] Another function of GAM136 is therefore inhibition of 
LOC126133 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC126133. 

[21728] LOC126669 (Accession XM.060121.4) is another GAM136 
target gene, herein designated TARGET GENE. LOC126669 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC126669, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC126669 BINDING SITE, designated SEQ ID:9831, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21729] Another function of GAM136 is therefore inhibition of 

LOC126669 (Accession XM.060121.4) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC126669. 

[21730] LOC128387 (Accession XM_059243.3) is another GAM136 



target gene, herein designated TARGET GENE. LOC128387 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC128387, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC128387 BINDING SITE, designated SEQ ID:5976, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21731] Another function of GAM136 is therefore inhibition of 

LOC128387 (Accession XM_059243.3) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC128387. 

[21732] LOC131308 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC131308 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC131308, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC131308 BINDING SITE, designated SEQ ID:9826, to the 
nucleotide sequence of GAM136 RNA, herein designated 



GAM RNA, also designated SEQ ID:279. 
[21733] Another function of GAM136 is therefore inhibition of 
LOC131308 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC131308. 

[21734] LOC135154 (Accession NM.145267.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC135154 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC135154, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC135154 BINDING SITE, designated SEQ ID:5005, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21735] Another function of GAM136 is therefore inhibition of 

LOC135154 (Accession NM_145267.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC135154. 

[21736] LOC135398 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC135398 BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC135398, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC135398 BINDING SITE, designated SEQ ID:11002, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21737] Another function of GAM136 is therefore inhibition of 
LOC135398 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC135398. 

[21738] LOC135763 (Accession NM.138572.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC135763 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC135763, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC135763 BINDING SITE, designated SEQ ID:3127, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 



[21739] Another function of GAM136 is therefore inhibition of 

LOC135763 (Accession NM_138572.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC135763. 

[21740] LOC138050 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC138050 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC138050, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC138050 BINDING SITE, designated SEQ ID:5749, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21741] Another function of GAM136 is therefore inhibition of 
LOC138050 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC138050. 

[21742] LOC138199 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC138199 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by LOC138199, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC138199 BINDING SITE, designated SEQ ID:5770, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21743] Another function of GAM136 is therefore inhibition of 
LOC138199 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC138199. 

[21744] LOC142927 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC142927 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC142927, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC142927 BINDING SITE, designated SEQ ID:9930, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21745] Another function of GAM136 is therefore inhibition of 



LOC142927 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC142927. 

[21746] LOC144317 (Accession XM.084813.4) is another GAM136 
target gene, herein designated TARGET GENE. LOC144317 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC144317, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144317 BINDING SITE, designated SEQ ID:14198, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21747] Another function of GAM136 is therefore inhibition of 

LOC144317 (Accession XM.084813.4) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144317. 

[21748] LOC145268 (Accession XM_085072.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC145268 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC145268, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145268 BINDING SITE, designated SEQ ID:6134, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21749] Another function of GAM136 is therefore inhibition of 

LOC145268 (Accession XM_085072.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145268. 

[21750] LOC145622 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC145622 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC145622, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC145622 BINDING SITE, designated SEQ ID:14806, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21751] Another function of GAM136 is therefore inhibition of 
LOC145622 (Accession ) . Accordingly, utilities of 



GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC145622. 

[21752] LOC145813 (Accession XM.096873.2) is another GAM136 
target gene, herein designated TARGET GENE. LOC145813 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC145813, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145813 BINDING SITE, designated SEQ ID:9548, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21753] Another function of GAM136 is therefore inhibition of 

LOC145813 (Accession XM_096873.2) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145813. 

[21754] LOC146229 (Accession XM_085387.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC146229 
BINDING SITE1 and LOC146229 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC146229, corresponding to target binding 



sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC146229 BINDING SITE1 
and LOC146229 BINDING SITE2, designated SEQ ID: 12076 
and SEQ ID:3787 respectively, to the nucleotide sequence 
of GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 
[21755] Another function of GAM136 is therefore inhibition of 

LOC146229 (Accession XM_085387.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146229. 

[21756] LOC146443 (Accession XM.085461.6) is another GAM136 
target gene, herein designated TARGET GENE. LOC146443 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC146443, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146443 BINDING SITE, designated SEQ ID: 14100, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21757] Another function of GAM136 is therefore inhibition of 



LOC146443 (Accession XM.085461.6) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146443. 

[21758] LOC146455 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC146455 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC146455, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC146455 BINDING SITE, designated SEQ ID:12428, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21759] Another function of GAM136 is therefore inhibition of 
LOC146455 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC146455. 

[21760] LOC146901 (Accession XM_097121.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC146901 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146901, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146901 BINDING SITE, designated SEQ ID: 14423, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21761] Another function of GAM136 is therefore inhibition of 

LOC146901 (Accession XM_097121.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146901. 

[21762] LOC146909 (Accession XM.085634.3) is another GAM136 
target gene, herein designated TARGET GENE. LOC146909 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC146909, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146909 BINDING SITE, designated SEQ ID: 12423, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21763] Another function of GAM136 is therefore inhibition of 

LOC146909 (Accession XM_085634.3) . Accordingly, utili- 



ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146909. 

[21764] LOC147276 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC147276 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC147276, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC147276 BINDING SITE, designated SEQ ID:4474, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21765] Another function of GAM136 is therefore inhibition of 
LOC147276 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC147276. 

[21766] LOC147429 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC147429 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC147429, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC147429 BINDING SITE, designated SEQ ID:15647, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21767] Another function of GAM136 is therefore inhibition of 
LOC147429 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC147429. 

[21768] LOC147660 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC147660 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC147660, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC147660 BINDING SITE, designated SEQ ID:10507, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21769] Another function of GAM136 is therefore inhibition of 
LOC147660 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
LOC147660. 

[21770] LOC147990 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC147990 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC147990, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC147990 BINDING SITE, designated SEQ ID:4469, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21771] Another function of GAM136 is therefore inhibition of 
LOC147990 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC147990. 

[21772] LOC148137 (Accession NM.144692.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC148137 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC148137, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC148137 BINDING SITE, designated SEQ ID:17632, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21773] Another function of GAM136 is therefore inhibition of 

LOC148137 (Accession NM.144692.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148137. 

[21774] LOC148189 (Accession XM_086087.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC148189 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC148189, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148189 BINDING SITE, designated SEQ ID:7424, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21775] Another function of GAM136 is therefore inhibition of 

LOC148189 (Accession XM_086087.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC148189. 

[21776] LOC148195 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC148195 BINDING 
SITE1 and LOC148195 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
LOC148195, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LOC148195 BINDING SITE1 and 
LOC148195 BINDING SITE2, designated SEQ ID:15515 and 
SEQ ID: 1164 respectively, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21777] Another function of GAM136 is therefore inhibition of 
LOC148195 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC148195. 

[21778] LOC148645 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC148645 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC148645, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC148645 BINDING SITE, designated SEQ ID:11573, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21779] Another function of GAM136 is therefore inhibition of 
LOC148645 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC148645. 

[21780] LOC148887 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC148887 BINDING 
SITE is a target binding site found in the 5 N untranslated 
region of mRNA encoded by LOC148887, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC148887 BINDING SITE, designated SEQ ID:13862, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21781] Another function of GAM136 is therefore inhibition of 
LOC148887 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
LOC148887. 

[21782] LOC149117 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC149117 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC149117, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC149117 BINDING SITE, designated SEQ ID:17663, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21783] Another function of GAM136 is therefore inhibition of 
LOC149117 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC149117. 

[21784] LOC149506 (Accession XM.097661.4) is another GAM136 
target gene, herein designated TARGET GENE. LOC149506 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC149506, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC149506 BINDING SITE, designated SEQ ID:6703, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21785] Another function of GAM136 is therefore inhibition of 

LOC149506 (Accession XM.097661.4) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149506. 

[21786] LOC149692 (Accession XM_097706.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC149692 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC149692, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149692 BINDING SITE, designated SEQ ID: 14807, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21787] Another function of GAM136 is therefore inhibition of 

LOC149692 (Accession XM_097706.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC149692. 

[21788] LOC150225 (Accession XM_097870.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC150225 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150225, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150225 BINDING SITE, designated SEQ ID:9366, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21789] Another function of GAM136 is therefore inhibition of 

LOC150225 (Accession XM_097870.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150225. 

[21790] LOC150397 (Accession XM_086907.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC150397 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150397, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC150397 BINDING SITE, designated SEQ ID:9404, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21791] Another function of GAM136 is therefore inhibition of 

LOC150397 (Accession XM_086907.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150397. 

[21792] LOC151057 (Accession XM.097998.2) is another GAM136 
target gene, herein designated TARGET GENE. LOC151057 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC151057, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151057 BINDING SITE, designated SEQ ID:9827, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21793] Another function of GAM136 is therefore inhibition of 

LOC151057 (Accession XM.097998.2) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151057. 



[21794] LOC151201 (Accession XM_098021.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC151201 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC151201, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151201 BINDING SITE, designated SEQ ID:3995, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21795] Another function of GAM136 is therefore inhibition of 

LOC151201 (Accession XM_098021.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151201. 

[21796] LOC151475 (Accession XM_098063.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC151475 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC151475, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151475 BINDING SITE, designated SEQ ID:19282, to 



the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21797] Another function of GAM136 is therefore inhibition of 

LOC151475 (Accession XM_098063.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151475. 

[21798] LOC151602 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC151602 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC151602, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC151602 BINDING SITE, designated SEQ ID:16085, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21799] Another function of GAM136 is therefore inhibition of 
LOC151602 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC151602. 

[21800] LOC151826 (Accession ) is another GAM136 target gene, 



herein designated TARGET GENE. LOC151826 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC151826, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC151826 BINDING SITE, designated SEQ ID:9541, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21801] Another function of GAM136 is therefore inhibition of 
LOC151826 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC151826. 

[21802] LOC152137 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC152137 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC152137, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC152137 BINDING SITE, designated SEQ ID:8819, to the 
nucleotide sequence of GAM136 RNA, herein designated 



GAM RNA, also designated SEQ ID:279. 
[21803] Another function of GAM136 is therefore inhibition of 
LOC152137 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC152137. 

[21804] LOC152220 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC152220 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC152220, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC152220 BINDING SITE, designated SEQ ID:6805, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21805] Another function of GAM136 is therefore inhibition of 
LOC152220 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC152220. 

[21806] LOC152300 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC152300 BINDING 



SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC152300, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC152300 BINDING SITE, designated SEQ ID:412, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21807] Another function of GAM136 is therefore inhibition of 
LOC152300 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC152300. 

[21808] LOC152582 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC152582 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC152582, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC152582 BINDING SITE, designated SEQ ID:10692, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 



[21809] Another function of GAM136 is therefore inhibition of 
LOC152582 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC152582. 

[21810] LOC152719 (Accession XM.098257.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC152719 
BINDING SITE1 and LOC152719 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC152719, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC152719 BINDING SITE1 
and LOC152719 BINDING SITE2, designated SEQ ID:5750 
and SEQ ID:3422 respectively, to the nucleotide sequence 
of GAM 136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21811] Another function of GAM136 is therefore inhibition of 

LOC152719 (Accession XM_098257.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152719. 

[21812] LOC152794 (Accession XM_087525.1) is another GAM136 



target gene, herein designated TARGET GENE. LOC152794 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC152794, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152794 BINDING SITE, designated SEQ ID:8624, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21813] Another function of GAM136 is therefore inhibition of 

LOC152794 (Accession XM_087525.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152794. 

[21814] LOC153606 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC153606 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC153606, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC153606 BINDING SITE, designated SEQ ID:6383, to the 
nucleotide sequence of GAM136 RNA, herein designated 



GAM RNA, also designated SEQ ID:279. 
[21815] Another function of GAM136 is therefore inhibition of 
LOC153606 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC153606. 

[21816] LOC153688 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC153688 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC153688, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC153688 BINDING SITE, designated SEQ ID:11003, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21817] Another function of GAM136 is therefore inhibition of 
LOC153688 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC153688. 

[21818] LOC153811 (Accession XM.087779.2) is another GAM136 
target gene, herein designated TARGET GENE. LOC153811 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC153811, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153811 BINDING SITE, designated SEQ ID:12732, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21819] Another function of GAM136 is therefore inhibition of 

LOC153811 (Accession XM.087779.2) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153811. 

[21820] LOC153883 (Accession XM.087798.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC153883 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC153883, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153883 BINDING SITE, designated SEQ ID:14252, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 



[21821] Another function of GAM136 is therefore inhibition of 

LOC153883 (Accession XM_087798.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153883. 

[21822] LOC154877 (Accession XM.098626.4) is another GAM136 
target gene, herein designated TARGET GENE. LOC154877 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC154877, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154877 BINDING SITE, designated SEQ ID:9289, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21823] Another function of GAM136 is therefore inhibition of 

LOC154877 (Accession XM.098626.4) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154877. 

[21824] LOC157506 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC157506 BINDING 
SITE is a target binding site found in the 3 X untranslated 



region of mRNA encoded by LOC157506, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC157506 BINDING SITE, designated SEQ ID:17205, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21825] Another function of GAM136 is therefore inhibition of 
LOC157506 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC157506. 

[21826] LOC157507 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC157507 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC157507, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC157507 BINDING SITE, designated SEQ ID:15895, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21827] Another function of GAM136 is therefore inhibition of 



LOC157507 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC157507. 

[21828] LOC157798 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC157798 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC157798, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC157798 BINDING SITE, designated SEQ ID:1563, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21829] Another function of GAM136 is therefore inhibition of 
LOC157798 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC157798. 

[21830] LOC157858 (Accession XM_098833.3) is another GAM136 
target gene, herein designated TARGET GENE. LOC157858 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC157858, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC157858 BINDING SITE, designated SEQ ID:11827, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21831] Another function of GAM136 is therefore inhibition of 

LOC157858 (Accession XM.098833.3) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC157858. 

[21832] LOC158402 (Accession XM.098936.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC158402 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC158402, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158402 BINDING SITE, designated SEQ ID:413, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21833] Another function of GAM136 is therefore inhibition of 

LOC158402 (Accession XM_098936.1) . Accordingly, utili- 



ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158402. 

[21834] LOC158476 (Accession XM_098955.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC158476 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC158476, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158476 BINDING SITE, designated SEQ ID:12077, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21835] Another function of GAM136 is therefore inhibition of 

LOC158476 (Accession XM_098955.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158476. 

[21836] LOC158668 (Accession XM_045161.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC158668 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158668, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC158668 BINDING SITE, designated SEQ ID:8440, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21837] Another function of GAM136 is therefore inhibition of 

LOC158668 (Accession XM_045161.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158668. 

[21838] LOC162022 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC162022 BINDING 
SITE is a target binding site found in the 5 N untranslated 
region of mRNA encoded by LOC162022, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC162022 BINDING SITE, designated SEQ ID:16604, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21839] Another function of GAM136 is therefore inhibition of 
LOC162022 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
LOC162022. 

[21840] LOC169611 (Accession XM.095809.4) is another GAM136 
target gene, herein designated TARGET GENE. LOC169611 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC169611, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169611 BINDING SITE, designated SEQ ID:11646, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21841] Another function of GAM136 is therefore inhibition of 

LOC169611 (Accession XM.095809.4) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC169611. 

[21842] LOC196529 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC196529 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC196529, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of 
LOC196529 BINDING SITE, designated SEQ ID:5060, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21843] Another function of GAM136 is therefore inhibition of 
LOC196529 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC196529. 

[21844] LOC197358 (Accession XM.113872.2) is another GAM136 
target gene, herein designated TARGET GENE. LOC197358 
BINDING SITE1 and LOC197358 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC197358, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC197358 BINDING SITE1 
and LOC197358 BINDING SITE2, designated SEQ ID:16351 
and SEQ ID: 17773 respectively, to the nucleotide se- 
quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21845] Another function of GAM136 is therefore inhibition of 

LOC197358 (Accession XM_113872.2) . Accordingly, utili- 



ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC197358. 

[21846] LOC200014 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC200014 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC200014, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC200014 BINDING SITE, designated SEQ ID:3544, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21847] Another function of GAM136 is therefore inhibition of 
LOC200014 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC200014. 

[21848] LOC200169 (Accession XM_117200.2) is another GAM136 
target gene, herein designated TARGET GENE. LOC200169 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC200169, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC200169 BINDING SITE, desig- 
nated SEQ ID:6860, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 
[21849] Another function of GAM136 is therefore inhibition of 

LOC200169 (Accession XM_117200.2) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200169. 

[21850] LOC200316 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC200316 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC200316, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC200316 BINDING SITE, designated SEQ ID:6549, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21851] Another function of GAM136 is therefore inhibition of 
LOC200316 (Accession ) . Accordingly, utilities of 



GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC200316. 

[21852] LOC201164 (Accession XM_290750.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC201164 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by LOC201164, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC201164 BINDING SITE, desig- 
nated SEQ ID: 17606, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21853] Another function of GAM136 is therefore inhibition of 

LOC201164 (Accession XM_290750.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201164. 

[21854] LOC201702 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC201702 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC201702, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC201702 BINDING SITE, designated SEQ ID:7983, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21855] Another function of GAM136 is therefore inhibition of 
LOC201702 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC201702. 

[21856] LOC202459 (Accession NM.145303.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC202459 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC202459, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC202459 BINDING SITE, designated SEQ ID:5848, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21857] Another function of GAM136 is therefore inhibition of 

LOC202459 (Accession NM_145303.1) . Accordingly, utili- 



ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC202459. 

[21858] LOC203197 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC203197 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC203197, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC203197 BINDING SITE, designated SEQ ID:18848, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21859] Another function of GAM136 is therefore inhibition of 
LOC203197 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC203197. 

[21860] LOC203427 (Accession NM_145305.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC203427 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC203427, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC203427 BINDING SITE, designated SEQ ID:20008, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21861] Another function of GAM136 is therefore inhibition of 

LOC203427 (Accession NM_145305.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC203427. 

[21862] LOC204804 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC204804 BINDING 
SITE is a target binding site found in the 3 N untranslated 
region of mRNA encoded by LOC204804, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC204804 BINDING SITE, designated SEQ ID:3925, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21863] Another function of GAM136 is therefore inhibition of 
LOC204804 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
LOC204804. 

[21864] LOC219673 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC2 19673 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC2 19673, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC219673 BINDING SITE, designated SEQ ID:17829, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21865] Another function of GAM136 is therefore inhibition of 
LOC2 19673 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC219673. 

[21866] LOC219735 (Accession XM_167601.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC219735 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19735, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC2 19735 BINDING SITE, designated SEQ ID:4328, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21867] Another function of GAM136 is therefore inhibition of 

LOC219735 (Accession XM_167601.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC219735. 

[21868] LOC219894 (Accession XM.167782.3) is another GAM136 
target gene, herein designated TARGET GENE. LOC2 19894 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC2 19894, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC2 19894 BINDING SITE, designated SEQ ID: 16436, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21869] Another function of GAM136 is therefore inhibition of 

LOC2 19894 (Accession XM.167782.3) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



L0C2 19894. 

[21870] LOC220575 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC220575 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC220575, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC220575 BINDING SITE, designated SEQ ID:12503, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21871] Another function of GAM136 is therefore inhibition of 
LOC220575 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC220575. 

[21872] LOC220662 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC220662 BINDING 
SITE1 and LOC220662 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
LOC220662, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of LOC220662 BINDING SITE1 and 
LOC220662 BINDING SITE2, designated SEQ ID:16580 and 
SEQ ID: 17095 respectively, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 
[21873] Another function of GAM136 is therefore inhibition of 
LOC220662 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC220662. 

[21874] LOC221174 (Accession XM_167915.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC221174 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC221174, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221174 BINDING SITE, designated SEQ ID:15254, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21875] Another function of GAM136 is therefore inhibition of 

LOC221174 (Accession XM_167915.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC221174. 

[21876] LOC221271 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC221271 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC221271, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC221271 BINDING SITE, designated SEQ ID:2971, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21877] Another function of GAM136 is therefore inhibition of 
LOC221271 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC221271. 

[21878] LOC221663 (Accession XM.168131.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC221663 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221663, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC221663 BINDING SITE, designated SEQ ID:14871, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 
[21879] Another function of GAM136 is therefore inhibition of 

LOC221663 (Accession XM.168131.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221663. 

[21880] LOC245771 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC245771 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC245771, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC245771 BINDING SITE, designated SEQ ID:14523, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21881] Another function of GAM136 is therefore inhibition of 
LOC245771 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



LOC245771. 

[21882] LOC254013 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC254013 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC254013, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC254013 BINDING SITE, designated SEQ ID:18200, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21883] Another function of GAM136 is therefore inhibition of 
LOC254013 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC254013. 

[21884] LOC254268 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC254268 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC2 54268, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC254268 BINDING SITE, designated SEQ ID:7619, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21885] Another function of GAM136 is therefore inhibition of 
LOC254268 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC254268. 

[21886] LOC255196 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC255196 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC255196, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC255196 BINDING SITE, designated SEQ ID:1324, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21887] Another function of GAM136 is therefore inhibition of 
LOC255196 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC255196. 



[21888] LOC255465 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC255465 BINDING 
SITE1 and LOC255465 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
LOC255465, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LOC255465 BINDING SITE1 and 
LOC255465 BINDING SITE2, designated SEQ ID:9221 and 
SEQ ID: 17676 respectively, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21889] Another function of GAM136 is therefore inhibition of 
LOC255465 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC255465. 

[21890] LOC255919 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC255919 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC255919, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of 
LOC255919 BINDING SITE, designated SEQ ID:2135, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21891] Another function of GAM136 is therefore inhibition of 
LOC255919 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC255919. 

[21892] LOC256923 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC256923 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC256923, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC256923 BINDING SITE, designated SEQ ID:7013, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21893] Another function of GAM136 is therefore inhibition of 
LOC256923 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



LOC256923. 

[21894] LOC257054 (Accession ) is another GAM136 target gene, 
herein designated TARGET GENE. LOC257054 BINDING 
SITE1 and LOC257054 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
LOC257054, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LOC257054 BINDING SITE1 and 
LOC257054 BINDING SITE2, designated SEQ ID:14524 and 
SEQ ID: 18129 respectively, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21895] Another function of GAM136 is therefore inhibition of 
LOC257054 (Accession ) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC257054. 

[21896] LOC90485 (Accession XM_032059.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC90485 
BINDING SITE1 and LOC90485 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC90485, corresponding to target binding 



sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC90485 BINDING SITE1 
and LOC90485 BINDING SITE2, designated SEQ ID:20154 
and SEQ ID: 15288 respectively, to the nucleotide se- 
quence of GAM136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 
[21897] Another function of GAM136 is therefore inhibition of 

LOC90485 (Accession XM_032059.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90485. 

[21898] LOC90591 (Accession XM.032811.1) is another GAM136 
target gene, herein designated TARGET GENE. LOC90591 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC90591, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90591 BINDING SITE, designated SEQ ID:13863, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21899] Another function of GAM136 is therefore inhibition of 



LOC90591 (Accession XM_032811.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90591. 

[21900] LOC91115 (Accession XM.036218.4) is another GAM136 
target gene, herein designated TARGET GENE. LOC91115 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC91115, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91115 BINDING SITE, designated SEQ ID:4470, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21901] Another function of GAM136 is therefore inhibition of 

LOC91115 (Accession XM.036218.4) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91115. 

[21902] LOC91373 (Accession XM_038063.8) is another GAM136 
target gene, herein designated TARGET GENE. LOC91373 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91373, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91373 BINDING SITE, designated SEQ ID:18364, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21903] Another function of GAM136 is therefore inhibition of 

LOC91373 (Accession XM.038063.8) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91373. 

[21904] LOC91547 (Accession XM.039093.5) is another GAM136 
target gene, herein designated TARGET GENE. LOC91547 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC91547, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91547 BINDING SITE, designated SEQ ID:19265, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21905] Another function of GAM136 is therefore inhibition of 

LOC91547 (Accession XM_039093.5) . Accordingly, utili- 



ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91547. 

[21906] LOC91561 (Accession XM.039218.8) is another GAM136 
target gene, herein designated TARGET GENE. LOC91561 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC91561, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91561 BINDING SITE, designated SEQ ID:1319, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21907] Another function of GAM136 is therefore inhibition of 

LOC91561 (Accession XM.039218.8) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91561. 

[21908] LOC92148 (Accession XM_043160.9) is another GAM136 
target gene, herein designated TARGET GENE. LOC92148 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC92148, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92148 BINDING SITE, designated SEQ ID: 15402, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21909] Another function of GAM136 is therefore inhibition of 

LOC92148 (Accession XM.043 160.9) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92148. 

[21910] LOC92466 (Accession ) is another GAM136 target gene, 

herein designated TARGET GENE. LOC92466 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC92466, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC92466 
BINDING SITE, designated SEQ ID:10843, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21911] Another function of GAM136 is therefore inhibition of 

LOC92466 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with LOC92466. 

[21912] LOC92697 (Accession ) is another GAM136 target gene, 

herein designated TARGET GENE. LOC92697 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by LOC92697, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC92697 
BINDING SITE, designated SEQ ID:3545, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21913] Another function of GAM136 is therefore inhibition of 

LOC92697 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC92697. 

t 21 ^ 14 ] Leukotriene b4 receptor (LTB4R, Accession NM_000752.1) 
is another GAM136 target gene, herein designated TAR- 
GET GENE. LTB4R BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
LTB4R, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LTB4R BINDING SITE, designated 



SEQ ID:2471, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21915] Another function of GAM136 is therefore inhibition of 
Leukotriene b4 receptor (LTB4R, Accession 
NM_000752.1), a gene which may be the cardiac p2y re- 
ceptor involved in the regulation of cardiac muscle con- 
traction through modulation of I- type calcium currents. 
Accordingly, utilities of GAM136 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with LTB4R. 

[21916] The function of LTB4R and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.MAIL (Accession NM.031419.1) is another 
GAM136 target gene, herein designated TARGET GENE. 
MAIL BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by MAIL, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MAIL BINDING SITE, designated SEQ ID:6513, to the nu- 
cleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 



[21917] Another function of GAM136 is therefore inhibition of 

MAIL (Accession NM_031419.1) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MAIL 

[21918] M a | e germ cell-associated kinase (MAK, Accession 

NM_005906.2) is another GAM136 target gene, herein 
designated TARGET GENE. MAK BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by MAK, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MAK BINDING SITE, designated 
SEQ ID:19152, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[21919] Another function of GAM136 is therefore inhibition of 
Male germ cell-associated kinase (MAK, Accession 
NM_005906.2), a gene which plays an important role in 
spermatogenesis. Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MAK. 

[21920] The function of MAK and its association with various dis- 
eases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM30.1.Mannosidase, beta a, lysosomal-like 
(MANBAL, Accession NM.022077.2) is another GAM136 
target gene, herein designated TARGET GENE. MANBAL 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MANBAL, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MANBAL BINDING SITE, designated SEQ ID:638, to the nu- 
cleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21921] Another function of GAM136 is therefore inhibition of 

Mannosidase, beta a, lysosomal-like (MANBAL, Accession 
NM_022077.2) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MANBAL. 

[ 21 922] MGC10200 (Accession NM_145060.1) is another GAM136 
target gene, herein designated TARGET GENE. MGC10200 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC10200, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
MGC10200 BINDING SITE, designated SEQ ID:8635, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21923] Another function of GAM136 is therefore inhibition of 

MGC10200 (Accession NM_145060.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10200. 

[21924] MGC14289 (Accession NM_080660.1) is another GAM136 
target gene, herein designated TARGET GENE. MGC14289 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC14289, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC14289 BINDING SITE, designated SEQ ID:11444, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21925] Another function of GAM136 is therefore inhibition of 

MGC14289 (Accession NM_080660.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



MGC14289. 

[21926] MGC15873 (Accession NM_032920.1) is another GAM136 
target gene, herein designated TARGET GENE. MGC15873 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC15873, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC15873 BINDING SITE, designated SEQ ID:2473, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21927] Another function of GAM136 is therefore inhibition of 

MGC15873 (Accession NM_032920.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC15873. 

[21928] MGC1842 (Accession XM.037797.4) is another GAM136 
target gene, herein designated TARGET GENE. MGC1842 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC1842, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



MGC1842 BINDING SITE, designated SEQ ID:7188, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[21929] Another function of GAM136 is therefore inhibition of 

MGC1842 (Accession XM.037797.4) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC1842. 

[21930] MGC2474 (Accession NM.023931.1) is another GAM136 
target gene, herein designated TARGET GENE. MGC2474 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC2474, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC2474 BINDING SITE, designated SEQ ID:15463, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21931] Another function of GAM136 is therefore inhibition of 

MGC2474 (Accession NM.023931.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC2474. 



[21932] MGC3329 (Accession NM_024086.2) is another GAM136 
target gene, herein designated TARGET GENE. MGC3329 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3329, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3329 BINDING SITE, designated SEQ ID:12427, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21933] Another function of GAM136 is therefore inhibition of 

MGC3329 (Accession NM_024086.2) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC3329. 

[21934] MGC4638 (Accession ) is another GAM136 target gene, 

herein designated TARGET GENE. MGC4638 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by MGC4638, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MGC4638 
BINDING SITE, designated SEQ ID:3737, to the nucleotide 



sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21935] Another function of GAM136 is therefore inhibition of 

MGC4638 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with MGC4638. 

[21936] Nadn dehydrogenase (ubiquinone) 1 beta subcomplex, 1, 
7kda (NDUFB1, Accession NM.004545.2) is another 
GAM136 target gene, herein designated TARGET GENE. 
NDUFB1 BINDING SITE is a target binding site found in the 
5 x untranslated region of mRNA encoded by NDUFB1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of NDUFB1 BINDING SITE, designated SEQ 
ID:2538, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21937] Another function of GAM136 is therefore inhibition of 

Nadh dehydrogenase (ubiquinone) 1 beta subcomplex, 1, 
7kda (NDUFB1, Accession NM_004545.2) . Accordingly, 
utilities of GAM136 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NDUFB1. 



[21938] Nadh dehydrogenase (ubiquinone) 1, subcomplex un- 
known, 2, 14.5kda (NDUFC2, Accession NM_004549.2) is 
another GAM136 target gene, herein designated TARGET 
GENE. NDUFC2 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
NDUFC2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NDUFC2 BINDING SITE, designated 
SEQ ID:8439, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21939] Another function of GAM136 is therefore inhibition of 
Nadh dehydrogenase (ubiquinone) 1, subcomplex un- 
known, 2, 14.5kda (NDUFC2, Accession NM_004549.2) . 
Accordingly, utilities of GAM136 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NDUFC2. 

[21940] NPR2L (Accession NM_006545.3) is another GAM136 tar- 
get gene, herein designated TARGET GENE. NPR2L BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by NPR2L, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of NPR2L 
BINDING SITE, designated SEQ ID:6977, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21941] Another function of GAM136 is therefore inhibition of 

NPR2L (Accession NM.006545.3) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NPR2L. 

[21942] Nucleoredoxin (NXN, Accession NM.022463.2) is another 
GAM136 target gene, herein designated TARGET GENE. 
NXN BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by NXN, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NXN BINDING SITE, designated SEQ ID:15417, to the nu- 
cleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21943] Another function of GAM136 is therefore inhibition of Nu- 
cleoredoxin (NXN, Accession NM_022463.2) . Accordingly, 
utilities of GAM136 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NXN. 



[21944] Origin recognition complex, subunit 1— like (yeast) 

(ORC1L, Accession NM_004153.1) is another GAM136 tar- 
get gene, herein designated TARGET GENE. ORC1L BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ORC1L, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ORC1L 
BINDING SITE, designated SEQ ID:11234, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21945] Another function of GAM136 is therefore inhibition of Ori- 
gin recognition complex, subunit 1-like (yeast) (ORC1L, 
Accession NM_004153.1), a gene which may be required 
for initiation of DNA replication. Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ORC1L. 

[21946] The function of ORC1L has been established by previous 
studies. In the yeast Saccharomyces cerevisiae, DNA repli- 
cation is initiated by the origin of replication complex 
(ORC), a 6- subunit protein. All 6 genes encoding this 
complex (ORC1 through ORC6) are essential for viability in 
yeast. Yeast ORC1 encodes the largest subunit of the ORC 



and contains a cell division cycle- nucleoside triphosphate 
binding domain that is conserved among several yeast 
transcriptional regulators. Gavin et al. (1995) used degen- 
erate PCR to clone a human homolog of the yeast ORC1 
gene. The human ORC1 gene encodes an 861- amino acid 
protein that is 27% identical to yeast Orel. Gavin et al. 
(1995) showed that ORC1 and ORC2 (ORC2L; 601182) can 
be coimmunoprecipitated, suggesting that they form a 
complex in vivo. Ohtani et al. (1996) showed that expres- 
sion of human ORC1 is low in quiescent fibroblast cells 
and is induced by cell growth stimulation. They found that 
this control of expression is mediated by E2F (see OMIM 
Ref. No. 189971) transcriptional repression of the ORC1 
promoter in quiescent cells. Activation of ORC1 transcrip- 
tion required Gl cyclin- dependent kinase activity. Ohtani 
et al. (1996) concluded that there is a direct link between 
the initiation of DNA replication and the cell growth regu- 
latory pathway involving Gl cyclin- dependent kinase, the 
Rb tumor suppressor, and E2F. 

[21947] 

[21948] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[21949] Gavin, K. A.; Hidaka, M.; Stillman, B. : Conserved initiator 
proteins in eukaryotes. Science 270: 1667- 1671, 1995. ; 
and 

[21950] ohtani, K.; DeGregori, J.; Leone, C; Herendeen, D. R.; 

Kelly, T. J.; Nevins, J. R. : Expression of the HsOrcl gene, a 
human ORC1 homolog, is regulated by cell proliferation 
via the E2F. 

[21951] Further studies establishing the function and utilities of 
ORC1L are found in John Hopkins OMIM database record 
ID 601902, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Pas domain 
containing serine/threonine kinase (PASK, Accession 
NM.015148.1) is another GAM136 target gene, herein 
designated TARGET GENE. PASK BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by PASK, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PASK BINDING SITE, designated 
SEQ ID: 17796, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[21952] Another function of GAM136 is therefore inhibition of Pas 



domain containing serine/threonine kinase (PASK, Acces- 
sion NM_015148.1) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PASK. 

[21953] Protocadherin beta 11 (PCDHB11, Accession 

NM.018931.2) is another GAM136 target gene, herein 
designated TARGET GENE. PCDHB11 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by PCDHB11, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PCDHB11 BIND- 
ING SITE, designated SEQ ID:17334, to the nucleotide se- 
quence of GAM136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21954] Another function of GAM136 is therefore inhibition of 
Protocadherin beta 11 (PCDHB11, Accession 
NM_018931.2) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PCDHB11. 

[21955] Phosducin-like (PDCL, Accession NM_005388.2) is an- 
other GAM 136 target gene, herein designated TARGET 
GENE. PDCL BINDING SITE is a target binding site found in 



the 3 X untranslated region of mRNA encoded by PDCL, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of PDCL BINDING SITE, designated SEQ ID:15813, 
to the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[21956] Another function of GAM136 is therefore inhibition of 
Phosducin-like (PDCL, Accession NM_005388.2), a gene 
which may regulate G- protein signaling and similar to 
phosducins. Accordingly, utilities of GAM136 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with PDCL. 

[21957] The function of PDCL and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.Pdz domain containing 1 (PDZK1, Accession 
NM_002614.2) is another GAM136 target gene, herein 
designated TARGET GENE. PDZK1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by PDZK1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of PDZK1 BINDING SITE, designated 
SEQ ID: 13616, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[21958] Another function of GAM136 is therefore inhibition of Pdz 
domain containing 1 (PDZK1, Accession NM_002614.2), a 
gene which is a contains PDZ interaction domains, inter- 
acts with MAP17, a protein involved in control of cell pro- 
liferation, and therefore may be associated with Autoso- 
mal dominant hypophosphatemic rickets. Accordingly, 
utilities of GAM136 include diagnosis, prevention and 
treatment of Autosomal dominant hypophosphatemic 
rickets, and of other diseases and clinical conditions as- 
sociated with PDZK1. 

[21959] The function of PDZK1 has been established by previous 
studies. Custer et al. (1997) cloned a gene from rat kidney 
mRNA that encodes a protein regulated by dietary phos- 
phate. They designated the protein Diphor- 1 (dietary 
P(i)- regulated RNA- 1) and found that it shares homology 
with the PDZ domain- containing protein Na+/H+ ex- 
changer regulatory factor. Diphor- 1 specifically increased 
Na(+)- dependent phosphate uptake by 1.7 times when 
coexpressed in Xenopus laevis oocytes with the Na(+)- 



P(i) cotransporter, indicating that it may play an important 
role in cellular phosphate regulation. Diphor- 1 mRNA ex- 
pression was upregulated several fold by a restricted 
phosphate diet, highlighting the possible role of the pro- 
tein in maintaining overall phosphate homeostasis. White 
et al. (1998) showed that PDZK1, a PDZ domain- contain- 
ing protein highly homologous to rat Diphor- 1, is ex- 
pressed in human kidney. Based on its sequence similarity 
to rat Diphor- 1, they considered PDZK1 a likely candidate 
for autosomal dominant hypophosphatemic rickets 
(ADHR; 193108), which maps to 12pl3. However, they 
found by PCR analysis of a human/rodent somatic cell hy- 
brid mapping panel and by radiation hybrid analysis that 
the PDZK1 gene maps to lq21, thereby excluding it as a 
candidate for ADHR. 

[21960] 

[21961] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 21 962] Kocher, O.; Cornelia, N.; Tognazzi, K.; Brown, L. F. : Iden- 
tification and partial characterization of PDZK1: a novel 
protein containing PDZ interaction domains. Lab. Invest. 
78: 117- 125, 1998. ; and 



[21963] ikemoto, M.; Arai, H.; Feng, D.; Tanaka, K.; Aoki, J.; 

Dohmae, N.; Takio, K.; Adachi, H.; Tsujimoto, M.; Inoue, K. 
: Identification of a PDZ- domain- containing protein that 
interacts with. 

[21964] Further studies establishing the function and utilities of 
PDZK1 are found in John Hopkins OMIM database record 
ID 603831, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Pellino ho- 
molog 1 (drosophila) (PELI1, Accession NM_020651.2) is 
another GAM136 target gene, herein designated TARGET 
GENE. PELI1 BINDING SITE1 and PELI1 BINDING SITE2 are 
target binding sites found in untranslated regions of 
mRNA encoded by PELI1, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PELI1 BINDING SITE1 and 
PELI1 BINDING SITE2, designated SEQ ID:18940 and SEQ 
ID:7342 respectively, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[21965] Another function of GAM136 is therefore inhibition of 
Pellino homolog 1 (drosophila) (PELI1, Accession 
NM_020651.2) . Accordingly, utilities of GAM136 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PELI1. 

[21966] phosphoinositide-3-kinase, class 2, beta polypeptide 
(PIK3C2B, Accession NM.002646.2) is another GAM136 
target gene, herein designated TARGET GENE. PIK3C2B 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by PIK3C2B, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PIK3C2B BINDING SITE, designated SEQ ID:18311, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21967] Another function of GAM136 is therefore inhibition of 
Phosphoinositide-3-kinase, class 2, beta polypeptide 
(PIK3C2B, Accession NM_002646.2) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
PIK3C2B. 

[21968] phosphoinositide-3-kinase, catalytic, delta polypeptide 
(PIK3CD, Accession NM_005026.2) is another GAM136 
target gene, herein designated TARGET GENE. PIK3CD 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by PIK3CD, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PIK3CD BINDING SITE, designated SEQ ID: 17678, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[21969] Another function of GAM136 is therefore inhibition of 
Phosphoinositide-3-kinase, catalytic, delta polypeptide 
(PIK3CD, Accession NM.005026.2), a gene which regulat- 
ing cell growth. Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PIK3CD. 

[21970] jhe function of PIK3CD has been established by previous 
studies. Vanhaesebroeck et al. (1997) classified pllO- 
delta as a class I PI3K because it displayed broad in vitro 
lipid substrate specificity. Like pllO- alpha and pllO- 
beta, pi 10- delta binds p85 adaptor proteins and GTP- 
bound Ras. These 3 class I PI3Ks were indistinguishable at 
the level of p85 adaptor protein selection or recruitment 
to activated receptor complexes. However, unlike pi 10- 
alpha, pllO- delta does not phosphorylate p85, but in- 
stead has an autophosphorylation activity 



[21971] Animal model experiments lend further support to the 
function of PIK3CD. Okkenhaug et al. (2002) generated 
mice expressing a catalytically inactive form of Pik3cd 
(asp910 to ala). They observed impaired signaling and at- 
tenuated immune responses by antigen receptors of B and 
T cells from these mice. The presence of Pik3ca and 
Pik3cb did not compensate for Pik3cd in immune function. 
The mutant mice also developed inflammatory bowel dis- 
ease. Since the IBD7 susceptibility locus (OMIM Ref. No. 
605225) maps to chromosome lp36, the authors sug- 
gested that PIK3CD may be a candidate susceptibility gene 

[21972] it i S appreciated that the abovementioned animal model 
for PIK3CD is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[21973] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 21 ^ 74 ] Okkenhaug, K.; Bilancio, A.; Farjot, C; Priddle, H.; Sancho, 
S.; Peskett, E.; Pearce, W.; Meek, S. E.; Salpekar, A.; Water- 
field, M. D.; Smith, A.J. H.; Vanhaesebroeck, B. : Impaired 
B and T cell antigen receptor signaling in pllO- delta PI 
3- kinase mutant mice. Science 297: 1031- 1034, 2002. ; 



and 

[21975] Vanhaesebroeck, B.; Welham, M. J.; Kotani, K.; Stein, R.; 

Warne, P. H.; Zvelebil, M. J.; Higashi, K.; Volinia, S.; Down- 
ward, J.; Waterfield, M. D. : pllO- delta, a novel phospho- 
inositide 3- . 

[21976] Further studies establishing the function and utilities of 
PIK3CD are found in John Hopkins OMIM database record 
ID 602839, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. PIP3-E 
(Accession ) is another GAM136 target gene, herein desig- 
nated TARGET GENE. PIP3-E BINDING SITE is a target bind- 
ing site found in the 3 x untranslated region of mRNA en- 
coded by PIP3-E, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PIP3-E BINDING SITE, designated 
SEQ ID: 12706, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[21977] Another function of GAM136 is therefore inhibition of 

PIP3-E (Accession ) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PIP3-E. 



[21978] Pro-melanin-concentrating hormone-like 1 (PMCHL1, Ac- 
cession NM_03 1887.2) is another GAM136 target gene, 
herein designated TARGET GENE. PMCHL1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by PMCHL1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PMCHL1 BIND- 
ING SITE, designated SEQ ID:17289, to the nucleotide se- 
quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21979] Another function of GAM136 is therefore inhibition of 

Pro-melanin-concentrating hormone-like 1 (PMCHL1, Ac- 
cession NM_03 1887.2) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PMCHL1. 

[21980] Peptidylprolyl isomerase d (cyclophilin d) (PPID, Accession 
NM_005038.1) is another GAM136 target gene, herein 
designated TARGET GENE. PPID BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by PPID, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of PPID BINDING SITE, designated 
SEQ ID:8817, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[21981] Another function of GAM136 is therefore inhibition of 

Peptidylprolyl isomerase d (cyclophilin d) (PPID, Accession 
NM_005038.1), a gene which catalyzes the cis- trans iso- 
merization of proline imidic peptide bonds in oligopep- 
tides. Accordingly, utilities of GAM136 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with PPID. 

[21982] The function of PPID has been established by previous 
studies. The cyclophilins are a conserved gene family of 
peptidyl- prolyl cis- trans isomerases (PPIases; OMIM Ref. 
No. 123840), the members of which bind the immuno- 
suppressant cyclosporin A. Cyclophilin 40 (CyP- 40, also 
CYPD) was identified by Kieffer et al. (1992) as a 40- kD 
cyclophilin- like protein with PPIase activity. In the bovine 
uterus, CyP- 40 is a component of the estrogen receptor 
complex (see OMIM Ref. No. 133430). Kieffer et al. (1993) 
reported the cloning of a human cDNA homologous to the 
bovine CyP- 40. The cDNA encodes a predicted 370- 
amino acid protein. The amino end is similar to that of 
other cyclophilins, while the carboxyl region resembles 



FKBP59 (OMIM Ref. No. 600611), a component of the glu- 
cocorticoid receptor complex. Yokoi et al. (1996) showed 
that the cyclophilin 40 (or PPID) gene contains 10 exons 
and spans 14.2 kb of genomic DNA. Ten Alu repeats occur 
within noncoding regions of the gene. Yokoi et al. (1996) 
mapped the PPID gene to chromosome 4 using a panel of 
somatic cell hybrid DNAs. By fluorescence in situ hy- 
bridization, Ratajczak et al. (1997) mapped the PPID gene 
to 4q31.3. 

[21983] 

[21984] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 21 985] Ratajczak, T.; Woollatt, E.; Kumar, P.; Ward, B. K.; Minchin, 
R. F.; Baker, E. : Cyclophilin 40 (PPID) gene map position 
4q31.3. Chromosome Res. 5: 151 only, 1997. ; and 

[21986] yokoi, H.; Shimizu, Y.; Anazawa, H.; Lefebvre, C. A.; Kor- 
neluk, R. C; Ikeda; J.- E. : The structure and complete nu- 
cleotide sequence of the human cyclophilin 40 (PPID) 
gene. Genomics 35:. 

[21987] Further studies establishing the function and utilities of 
PPID are found in John Hopkins OMIM database record ID 
601753, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Protein kinase, in- 
terferon-inducible double stranded rna dependent (PRKR, 
Accession NM_002759.1) is another GAM136 target gene, 
herein designated TARGET GENE. PRKR BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by PRKR, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PRKR BINDING SITE, 
designated SEQ ID:7341, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 
[21988] Another function of GAM136 is therefore inhibition of 

Protein kinase, interferon-inducible double stranded rna 
dependent (PRKR, Accession NM_002 759.1), a gene which 
catalyze the phosphorylation of the alpha subunit of eif2. 
and therefore may be associated with Huntington's dis- 
ease. Accordingly, utilities of GAM136 include diagnosis, 
prevention and treatment of Huntington's disease, and of 
other diseases and clinical conditions associated with 
PRKR. 

[21989] The function of PRKR has been established by previous 
studies. Ben- Asouli et al. (2002) showed that human 



gamma- interferon (IFNG; 147570) mRNA uses local acti- 
vation of PKR in the cell to control its own translation 
yield. IFNG mRNA was found to activate PKR through a 
pseudoknot in its 5- prime untranslated region. Mutations 
that impaired pseudoknot stability reduced the ability to 
activate PKR and strongly increased the translation effi- 
ciency of IFNG mRNA. Nonphosphorylatable mutant elF2- 
alpha, knockout of PKR, and the PKR inhibitors 2- 
aminopurine, transdominant- negative PKR, or vaccinia 
E3L correspondingly enhanced translation of IFNG mRNA. 
The potential to form the pseudoknot was found to be 
phylogenetically conserved. Ben- Asouli et al. (2002) pro- 
posed that the RNA pseudoknot acts to adjust translation 
of IFNG mRNA to the PKR level expressed in the cell. Bar- 
ber et al. (1993) mapped the PRKR gene to 2p21 by in situ 
hybridization. The corresponding mouse gene was 
mapped to chromosome 17 (band E2) by the same 
method. Squire et al. (1993) assigned the PRKR gene to 
the boundary between 2p22 and 2p21 by fluorescence in 
situ hybridization. Taylor et al. (1999) studied the mecha- 
nism underlying the resistance of hepatitis C virus (HCV) 
to interferon. They demonstrated that the HCV envelope 
protein E2 contains a sequence identical with phosphory- 



lation sites of the interferon- inducible protein kinase PKR 
and the translation initiation factor EIF2- alpha, a target of 
PKR. E2 inhibited the kinase activity of PKR and blocked its 
inhibitory effect on protein synthesis and cell growth. This 
interaction of E2 in PKR may be one mechanism by which 
HCV circumvents the antiviral effect of interferon. Taylor 
et al. (1999) hypothesized that another potential outcome 
of PKR inhibition is the promotion of cell growth which 
may contribute to HCV- associated hepatocellular carci- 
noma. Huntington disease (OMIM Ref. No. 143100) is a 
neurodegenerative disorder caused by a trinucleotide re- 
peat expansion within the huntingtin gene, resulting in 
generation of a polyglutamine tract in the protein product. 
Peel et al. (2001) showed that PKR preferentially bound 
mutant huntingtin RNA transcripts immobilized on strep- 
tavidin columns that had been incubated with human 
brain extracts. Immunohistochemical studies demon- 
strated that PKR was present in its activated form in both 
human Huntington autopsy material and brain tissue de- 
rived from Huntington yeast artificial chromosome trans- 
genic mice. The increased immunolocalization of the acti- 
vated kinase was more pronounced in areas most affected 
by the disease. The authors suggested a role for PKR acti- 



vation in the Huntington disease process. 

[21990] 

[21991] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[21992] Ben _ Asouli, Y.; Banai, Y.; Pel- Or, Y.; Shir, A.; Kaempfer, 
R. : Human interferon- gamma mRNA autoregulates its 
translation through a pseudoknot that activates the inter- 
feron- inducible protein kinase PKR. Cell 108: 221- 232, 
2002. ; and 

[21993] peel, A. L; Rao, R. V.; Cottrell, B. A.; Hayden, M. R.; 

Ellerby, L. M.; Bredesen, D. E. : Double- stranded RNA- 
dependent protein kinase, PKR, binds preferentially to 
Huntington's diseas. 

[21994] Further studies establishing the function and utilities of 
PRKR are found in John Hopkins OMIM database record ID 
176871, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.PRO0365 (Accession 
NM_014126.1) is another CAM136 target gene, herein 
designated TARGET GENE. PRO0365 BINDING SITE is a tar- 
get binding site found in the 5^ untranslated region of 
mRNA encoded by PRO0365, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PRO0365 BIND- 
ING SITE, designated SEQ ID:15753, to the nucleotide se- 
quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 
[21995] Another function of GAM136 is therefore inhibition of 

PRO0365 (Accession NM.014126.1) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
PRO0365. 

[21996] PR01992 (Accession ) is another GAM136 target gene, 

herein designated TARGET GENE. PR01992 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by PR01992, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PR01992 
BINDING SITE, designated SEQ ID:4868, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21997] Another function of GAM136 is therefore inhibition of 
PR01992 (Accession ) . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with PR01992. 

[21998] Proteasome (prosome, macropain) subunit, beta type, 2 

(PSMB2, Accession NM.002794.3) is another GAM136 tar- 
get gene, herein designated TARGET GENE. PSMB2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PSMB2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PSMB2 
BINDING SITE, designated SEQ ID:15555, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[21999] Another function of GAM136 is therefore inhibition of 
Proteasome (prosome, macropain) subunit, beta type, 2 
(PSMB2, Accession NM_002794.3) . Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with PSMB2. 

[22000] Proline-serine-threonine phosphatase interacting protein 
2 (PSTPIP2, Accession NM_024430.2) is another GAM136 
target gene, herein designated TARGET GENE. PSTPIP2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PSTPIP2, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PSTPIP2 BINDING SITE, designated SEQ ID:2794, to the nu- 
cleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 
[22001] Another function of GAM136 is therefore inhibition of 

Proline-serine-threonine phosphatase interacting protein 
2 (PSTPIP2, Accession NM_024430.2) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PSTPIP2. 

[22002] Prostaglandin e synthase (PTGES, Accession 

NM.004878.2) is another GAM136 target gene, herein 
designated TARGET GENE. PTGES BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PTGES, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PTGES BINDING SITE, designated 
SEQ ID:2996, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[22003] Another function of GAM136 is therefore inhibition of 
Prostaglandin e synthase (PTGES, Accession 



NM_004878.2) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PTGES. 
[22004] Rab21, member ras oncogene family (RAB21, Accession 
NM.014999.1) is another GAM136 target gene, herein 
designated TARGET GENE. RAB21 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RAB21, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAB21 BINDING SITE, designated 
SEQ ID:18931, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[22005] Another function of GAM136 is therefore inhibition of 
Rab21, member ras oncogene family (RAB21, Accession 
NM_014999.1) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB21. 

[22006] Rab39, member ras oncogene family (RAB39, Accession 
XM_084662.2) is another GAM136 target gene, herein 
designated TARGET GENE. RAB39 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by RAB39, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAB39 BINDING SITE, designated 
SEQ ID:4443, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[22007] Another function of GAM136 is therefore inhibition of 
Rab39, member ras oncogene family (RAB39, Accession 
XM_084662.2) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB39. 

[22008] Ras association (ralgds/af-6) domain family 2 (RASSF2, 

Accession NM.014737.1) is another GAM136 target gene, 
herein designated TARGET GENE. RASSF2 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of multiple transcripts of mRNA encoded by RASSF2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of RASSF2 BINDING SITE, designated SEQ ID:8520, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[22009] Another function of GAM 136 is therefore inhibition of Ras 



association (ralgds/af-6) domain family 2 (RASSF2, Acces- 
sion NM_014737.1) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RASSF2. 
[22010] R na binding motif protein 8a (RBM8A, Accession 

NM_005105.2) is another GAM136 target gene, herein 
designated TARGET GENE. RBM8A BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by RBM8A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RBM8A BINDING SITE, designated 
SEQ ID: 18760, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[22011] Another function of GAM 136 is therefore inhibition of Rna 
binding motif protein 8a (RBM8A, Accession 
NM_005 105.2), a gene which involves in the pathway of 
gene expression postsplicing nuclear preexport mRNPs, 
and newly exported cytoplasmic mRNPs. Accordingly, util- 
ities of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
RBM8A. 



[22012] The function of RBM8A and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.RN02 (Accession ) is another GAM136 target 
gene, herein designated TARGET GENE. RN02 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by RN02, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of RN02 BIND- 
ING SITE, designated SEQ ID:11666, to the nucleotide se- 
quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[22013] Another function of GAM136 is therefore inhibition of 
RN02 (Accession ) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with RN02. 

[22014] RPP30 (Accession NM.006413.2) is another GAM136 tar- 
get gene, herein designated TARGET GENE. RPP30 BIND- 
ING SITE1 and RPP30 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
RPP30, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of RPP30 BINDING SITE1 and RPP30 
BINDING SITE2, designated SEQ ID:669 and SEQ ID:415 re- 
spectively, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[22015] Another function of GAM136 is therefore inhibition of 

RPP30 (Accession NM_006413.2), a gene which is a com- 
ponent of ribonuclease p that processes 5' ends of pre- 
cursor tRNAs. Accordingly, utilities of GAM136 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with RPP30. 

[22016] The function of RPP30 has been established by previous 

studies. By biochemical purification of RNase P, micropep- 
tide sequence analysis, and EST database searching, Eder 
et al. (1997) obtained a cDNA encoding RPP30. The de- 
duced protein contains 268 amino acids with a predicted 
molecular mass of nearly 30 kD. Jarrous et al. (1998) de- 
termined that RPP30 is a target for antisera from systemic 
sclerosis patients. Immunoprecipitation analysis showed 
that polyclonal antibodies raised against RPP20, RPP30, 
RPP38, or RPP40 interact with RNase P from HeLa cells. 

[22017] 

[22018] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22019] Ec |er, P. S.; Kekuda, R.; Stole, V.; Altman, S. : Characteriza- 
tion of two scleroderma autoimmune antigens that copu- 
rify with human ribonuclease P. Proc. Nat. Acad. Sci. 94: 
1101- 1106, 1997. ; and 

[22020] jarrous, N.; Eder, P. S.; Guerrier- Takada, C; Hoog, C; 
Altman, S. : Autoantigenic properties of some protein 
subunits of catalytically active complexes of human ri- 
bonuclease P. RNA4: 407. 

[22021] Further studies establishing the function and utilities of 
RPP30 are found in John Hopkins OMIM database record 
ID 606115, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Sterol-c4-methyl oxidase-like (SC4MOL, Accession 
NM_006745.2) is another GAM136 target gene, herein 
designated TARGET GENE. SC4MOL BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by SC4MOL, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SC4MOL BIND- 
ING SITE, designated SEQ ID:8501, to the nucleotide se- 



quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[22022] Another function of GAM136 is therefore inhibition of 
Sterol-c4-methyl oxidase-like (SC4MOL, Accession 
NM_006745.2) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SC4MOL. 

[22023] sex comb on midleg-like 2 (drosophila) (SCML2, Acces- 
sion NM_006089.1) is another GAM136 target gene, 
herein designated TARGET GENE. SCML2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by SCML2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SCML2 BINDING 
SITE, designated SEQ ID:9298, to the nucleotide sequence 
of GAM 136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[22024] Another function of GAM136 is therefore inhibition of Sex 
comb on midleg-like 2 (drosophila) (SCML2, Accession 
NM_006089.1) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SCML2. 



[22025] SCYA22 (Accession ) is another GAM 136 target gene, 

herein designated TARGET GENE. SCYA22 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by SCYA22, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SCYA22 BINDING 
SITE, designated SEQ ID: 13867, to the nucleotide se- 
quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[22026] Another function of GAM136 is therefore inhibition of 

SCYA22 (Accession ) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SCYA22. 

[22027] Spondyloepiphyseal dysplasia, late (SEDL, Accession 

NM_014563.1) is another GAM136 target gene, herein 
designated TARGET GENE. SEDL BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SEDL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SEDL BINDING SITE, designated 
SEQ ID: 18071, to the nucleotide sequence of GAM136 



RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[22028] Another function of GAM136 is therefore inhibition of 
Spondyloepiphyseal dysplasia, late (SEDL, Accession 
NM_014563.1), a gene which may play role in vesicular 
transport from endoplasmic reticulum to golgi. and there- 
fore may be associated with Spondyloepiphyseal dyspla- 
sia. Accordingly, utilities of GAM136 include diagnosis, 
prevention and treatment of Spondyloepiphyseal dyspla- 
sia, and of other diseases and clinical conditions associ- 
ated with SEDL. 

[22029] The function of SEDL and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.Sema domain, seven thrombospondin repeats 
(type 1 and type 1— like), transmembrane domain (tm) and 
short cytoplasmic domain, (semaphorin) 5a (SEMA5A, Ac- 
cession NM_003966.1) is another GAM136 target gene, 
herein designated TARGET GENE. SEMA5A BINDING SITE is 
a target binding site found in the 5^ untranslated region 
of mRNA encoded by SEMA5A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of SEMA5A BIND- 
ING SITE, designated SEQ ID:11943, to the nucleotide se- 
quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[22030] Another function of GAM136 is therefore inhibition of 

Sema domain, seven thrombospondin repeats (type 1 and 
type 1-like), transmembrane domain (tm) and short cyto- 
plasmic domain, (semaphorin) 5a (SEMA5A, Accession 
NM_003966.1) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SEMA5A. 

[22031] Selenoprotein n, 1 (SEPN1, Accession NM.020451.1) is 
another GAM136 target gene, herein designated TARGET 
GENE. SEPN1 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by SEPN1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SEPN1 BINDING SITE, designated SEQ 
ID:17169, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[22032] Another function of GAM136 is therefore inhibition of Se- 
lenoprotein n, 1 (SEPN1, Accession NM_020451.1) . Ac- 



cordingly, utilities of GAM136 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SEPN1. 
[22033] Small edrk-rich factor lb (centromeric) (SERF1B, Accession 
NM_022978.1) is another GAM136 target gene, herein 
designated TARGET GENE. SERF1B BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SERF1B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SERF1B BINDING SITE, designated 
SEQ ID: 18926, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[22034] Another function of GAM136 is therefore inhibition of 

Small edrk-rich factor lb (centromeric) (SERF1B, Accession 
NM_022978.1) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SERF1B. 

[22035] Serine (or cysteine) proteinase inhibitor, clade b 
(ovalbumin), member 9 (SERPINB9, Accession 
NM_004155.2) is another GAM136 target gene, herein 
designated TARGET GENE. SERPINB9 BINDING SITE is a tar- 



get binding site found in the 3^ untranslated region of 
mRNA encoded by SERPINB9, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SERPINB9 BIND- 
ING SITE, designated SEQ ID:6595, to the nucleotide se- 
quence of GAM136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[22036] Another function of GAM136 is therefore inhibition of 
Serine (or cysteine) proteinase inhibitor, clade b 
(ovalbumin), member 9 (SERPINB9, Accession 
NM.004155.2), a gene which may be a serpin serine pro- 
tease inhibitor that interacts with granzyme B (GZMB). Ac- 
cordingly, utilities of GAM136 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SERPINB9. 

[22037] The function of SERPINB9 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM88.2.Sh3-domain binding protein 2 (SH3BP2, Ac- 
cession NM_003023.2) is another GAM136 target gene, 
herein designated TARGET GENE. SH3BP2 BINDING SITE is 
a target binding site found in the 3 X untranslated region 



of mRNA encoded by SH3BP2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SH3BP2 BINDING 
SITE, designated SEQ ID: 19004, to the nucleotide se- 
quence of GAM136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[22038] Another function of GAM136 is therefore inhibition of 
Sh3-domain binding protein 2 (SH3BP2, Accession 
NM_003023.2) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SH3BP2. 

[22039] Ta n (scl) interrupting locus (SIL, Accession NM_003035.1) 
is another GAM136 target gene, herein designated TAR- 
GET GENE. SIL BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by SIL, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SIL BINDING SITE, designated SEQ ID: 10047, to 
the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[22040] Another function of GAM136 is therefore inhibition of 



Tall (scl) interrupting locus (SIL, Accession 
NM_003035.1), a gene which may be required for axial 
development and left- right specification and therefore 
may be associated with Prominent midline neural tube de- 
fects, abnormal left- right development. Accordingly, util- 
ities of GAM136 include diagnosis, prevention and treat- 
ment of Prominent midline neural tube defects, abnormal 
left- right development, and of other diseases and clinical 
conditions associated with SIL 
[22041] The function of SIL and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1. Solute carrier family 14 (urea transporter), 
member 2 (SLC14A2, Accession NM_007163.2) is another 
GAM136 target gene, herein designated TARGET GENE. 
SLC14A2 BINDING SITE is a target binding site found in 
the 5^ untranslated region of mRNA encoded by SLC14A2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SLC14A2 BINDING SITE, designated SEQ 
ID:9752, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 



[22042] Another function of GAM136 is therefore inhibition of So- 
lute carrier family 14 (urea transporter), member 2 
(SLC14A2, Accession NM_007163.2), a gene which is a re- 
nal urea transporter 2. and therefore may be associated 
with Orthostatic hypotension. Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
Orthostatic hypotension, and of other diseases and clinical 
conditions associated with SLC14A2. 

[22043] The function of SLC14A2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM97.1. Solute carrier family 16 (monocarboxylic acid 
transporters), member 4 (SLC16A4, Accession 
NM_004696.1) is another GAM136 target gene, herein 
designated TARGET GENE. SLC16A4 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by SLC16A4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SLC16A4 BIND- 
ING SITE, designated SEQ ID:17675, to the nucleotide se- 
quence of GAM136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 



[22044] Another function of GAM136 is therefore inhibition of So- 
lute carrier family 16 (monocarboxylic acid transporters), 
member 4 (SLC16A4, Accession NM_004696.1) . Accord- 
ingly, utilities of GAM136 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLC16A4. 

[22045] Solute carrier family 2 (facilitated glucose transporter), 
member 10 (SLC2A10, Accession NM.030777.2) is an- 
other GAM 136 target gene, herein designated TARGET 
GENE. SLC2A10 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
SLC2A10, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC2A10 BINDING SITE, designated 
SEQ ID:15101, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[22046] Another function of GAM136 is therefore inhibition of So- 
lute carrier family 2 (facilitated glucose transporter), 
member 10 (SLC2A10, Accession NM_030777.2) . Accord- 
ingly, utilities of GAM136 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with SLC2A10. 

[220 47 ] SMAC (Accession NM.138929.1) is another GAM136 tar- 
get gene, herein designated TARGET GENE. SMAC BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by SMAC, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SMAC BINDING SITE, designated SEQID:11007, 
to the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[22048] Another function of GAM136 is therefore inhibition of 

SMAC (Accession NM_138929.1), a gene which promotes 
apoptosis via caspase activation. Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMAC. 

[22049] The function of SMAC has been established by previous 
studies. Verhagen et al. (2000) identified the murine ho- 
molog of SMAC, which they called DIABLO (direct IAP- 
binding protein with low pi). They showed that DIABLO 
can bind mammalian IAP homolog A (MIHA, or API3) and 
can also interact with MIHB (API1; 601712), MIHC (API2; 
601721), and OpIAP, the baculoviral IAP. Immunoprecipi- 



tation and Western blot analysis indicated that the N- ter- 
minally processed, IAP- interacting form of DIABLO is 
concentrated in membrane fractions in healthy cells but is 
released into the MIHA- containing cytosolic fractions 
upon ultraviolet (UV) irradiation. Since transfection of cells 
with DIABLO was able to counter the protection afforded 
by MIHA against UV irradiation, the authors suggested 
that DIABLO may promote apoptosis by binding to lAPs 
and preventing them from inhibiting caspases. Chai et al. 
(2000) showed that SMAC/DIABLO promotes not only the 
proteolytic activation of procaspase- 3, but also the enzy- 
matic activity of mature caspase- 3, both of which depend 
upon its ability to interact physically with lAPs. 
[22050] Animal model experiments lend further support to the 

function of SMAC. Okada et al. (2002) generated Diablo- 
deficient mice by homologous recombination. Western 
blot analysis confirmed the null mutation. The mice were 
fertile and appeared grossly normal at more than 1 year of 
age, and histologic analysis failed to detect any abnormal- 
ities. In vitro analysis indicated an inhibition of procas- 
pase- 3 (CASP3; 600636) cleavage in Diablo - /- cell 
lysates, but all types of Diablo - /- cells tested responded 
normally to a number of apoptotic stimuli. Fas (OMIM Ref. 



No. 134637)- mediated apoptosis in liver was also normal 
in vivo in these mice. The authors concluded that a redun- 
dant molecule, possibly Omi (PRSS25; 606441), or 
molecules are capable of compensating for the loss of Di- 
ablo function. Alternatively, they suggested that Diablo 
may only regulate programmed cell death in specific situ- 
ations or tissues not yet identified. 

[22051] it is appreciated that the abovementioned animal model 
for SMAC is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[22052] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22053] okada, H.; Suh, W.- K.; Jin, J.; Woo, M.; Du, C; Elia, A.; 

Duncan, G. S.; Wakeham, A.; Itie, A.; Lowe, S. W.; Wang, X.; 
Mak, T. W. : Generation and characterization of Smac/ 
DIABLO- deficient mice. Molec. Cell. Biol. 22: 3509- 3517, 
2002. ; and 

[22054] verhagen, A. M.; Ekert, P. G.; Pakusch, M.; Silke, J.; Con- 
nolly, L. M.; Reid, G. E.; Moritz, R. L.; Simpson, R. J.; Vaux, 
D. L. : Identification of DIABLO, a mammalian protein that 
promote. 



[22055] Further studies establishing the function and utilities of 

SMAC are found in John Hopkins OMIM database record ID 
605219, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. Synaptosomal-associated protein, 23kda (SNAP23, 
Accession NM_003825.2) is another GAM136 target gene, 
herein designated TARGET GENE. SNAP23 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by SNAP23, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SNAP23 BINDING SITE, designated SEQ ID:3908, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[22056] Another function of GAM136 is therefore inhibition of 

Synaptosomal-associated protein, 23kda (SNAP23, Acces- 
sion NM_003825.2), a gene which is essential component 
of the high affinity receptor for the general membrane fu- 
sion machinery. Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SNAP23. 

[22057] The function of SNAP23 and its association with various 



diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1. Sorting nexin 15 (SNX15, Accession 
NM_013306.2) is another GAM136 target gene, herein 
designated TARGET GENE. SNX15 BINDING SITE is a target 
binding site found in the 3' untranslated region of multi- 
ple transcripts of mRNA encoded by SNX15, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
SNX15 BINDING SITE, designated SEQ ID:10190, to the nu- 
cleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[22058] Another function of GAM136 is therefore inhibition of 

Sorting nexin 15 (SNX15, Accession NM.013306.2) . Ac- 
cordingly, utilities of GAM136 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SNX15. 

[22059] SQV7L (Accession XM.047287.2) is another GAM136 tar- 
get gene, herein designated TARGET GENE. SQV7L BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by SQV7L, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SQV7L 
BINDING SITE, designated SEQ ID:5878, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[22060] Another function of GAM136 is therefore inhibition of 

SQV7L (Accession XM.047287.2) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SQV7L. 

[22061] SS-56 (Accession NM.018073.4) is another GAM136 tar- 
get gene, herein designated TARGET GENE. SS-56 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by SS-56, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SS-56 
BINDING SITE, designated SEQ ID:15880, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[22062] Another function of GAM136 is therefore inhibition of SS- 
56 (Accession NM.018073.4) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SS-56. 



[22063] SUN1 (Accession ) is another GAM136 target gene, herein 
designated TARGET GENE. SUN1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by SUN1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SUN1 BINDING SITE, designated 
SEQ ID: 16363, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[22064] Another function of GAM136 is therefore inhibition of 
SUN1 (Accession ) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SUN1. 

[22065] T a p binding protein (tapasin) (TAPBP, Accession 

NM_003190.3) is another GAM136 target gene, herein 
designated TARGET GENE. TAPBP BINDING SITE1 and 
TAPBP BINDING SITE2 are target binding sites found in un- 
translated regions of multiple transcripts of mRNA en- 
coded by TAPBP, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TAPBP BINDING SITE1 and TAPBP 



BINDING SITE2, designated SEQ ID:7038 and SEQ ID:5937 
respectively, to the nucleotide sequence of GAM 136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[22066] Another function of GAM 136 is therefore inhibition of Tap 
binding protein (tapasin) (TAPBP, Accession 
NM.003190.3), a gene which is involved in MHC class I- 
restricted antigen processing. Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TAPBP. 

[22067] The function of TAPBP has been established by previous 
studies. Newly assembled major histocompatibility com- 
plex (MHC) class I molecules (see OMIM Ref. No. 142800), 
together with the endoplasmic reticulum (ER) chaperone 
calreticulin (OMIM Ref. No. 109091), interact with the 
transporter associated with antigen processing (TAP1; 
170260) through a molecule called tapasin (Sadasivan et 
al., 1996). By molecular cloning of tapasin, Ortmann et al. 
(1997) found it to be a type I transmembrane glycoprotein 
encoded by an MHC- linked gene. The mature protein has 
428 amino acids with a single N- linked glycosylation site 
at position 233. It is a member of the immunoglobulin su- 
perfamily with a probable cytoplasmic ER retention signal. 
Up to 4 MHC class l/tapasin complexes were found to 



bind to each TAP molecule in Daudi and L001 cells. Ex- 
pression of tapasin in a negative mutant human cell line 
restored class l/TAP association and normal class I cell 
surface expression. Tapasin expression also corrected the 
defective recognition of virus- infected cells of the same 
line by class I- restricted cytotoxic T cells, thus establish- 
ing a critical functional role for tapasin in MHC class I- re- 
stricted antigen processing. Herberg et al. (1998) identi- 
fied an EST encoding the mouse tapasin homolog. Mayer 
and Klein (2001) proposed that tapasin is in reality an 
MHC class I molecule with a different function from that 
currently executed by conventional class I molecules. They 
based this proposal on the amino acid sequence similarity 
between tapasin and conventional class I molecules, on 
similarity of predicted tertiary structure and domain orga- 
nization of the molecules, on similarity of exon/intron or- 
ganization of the encoding genes, and on the mapping of 
the class IA and tapasin genes into the same chromoso- 
mal region in all jawed vertebrates that had been tested to 
that time (Michalova et al., 2000). 

[22068] 

[22069] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[22070] Mayer, W. E.; Klein, J. : Is tapasin a modified Mhc class I 
molecule? Immunogenetics 53: 719- 723, 2001. ; and 

[22071] Ortmann, B.; CopemanJ.; Lehner, P. J.; Sadasivan, B.; Her- 
berg, J. A.; Grandea, A. C; Riddell, S. R.; Tampe, R.; Spies, 
T.; Trowsdale, J.; Cresswell, P. : A critical role for tapasin. 

[22072] Further studies establishing the function and utilities of 
TAPBP are found in John Hopkins OMIM database record 
ID 601962, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.T-cell 
leukemia/lymphoma 6 (TCL6, Accession NM_020553.2) is 
another GAM 136 target gene, herein designated TARGET 
GENE. TCL6 BINDING SITE is a target binding site found in 
the 5^ untranslated region of multiple transcripts of 
mRNA encoded by TCL6, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of TCL6 BINDING SITE, 
designated SEQ ID:17772, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[22073] Another function of GAM 136 is therefore inhibition of T- 
cell leukemia/lymphoma 6 (TCL6, Accession 



NM_020553.2) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TCL6. 

[22074] Teratocarcinoma-derived growth factor 1 (TDGF1, Acces- 
sion NM_003212.1) is another GAM136 target gene, 
herein designated TARGET GENE. TDGF1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by TDGF1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TDGF1 BINDING 
SITE, designated SEQ ID: 17005, to the nucleotide se- 
quence of GAM136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[22075] Another function of GAM136 is therefore inhibition of 

Teratocarcinoma-derived growth factor 1 (TDGF1, Acces- 
sion NM_003212.1), a gene which can play a role in the 
determination of the epiblastic cells that subsequently 
give rise to the mesoderm, and therefore may be associ- 
ated with Forebrain defects. Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
Forebrain defects, and of other diseases and clinical con- 
ditions associated with TDGF1. 



[22076] The function of TDGF1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.Telomeric repeat binding factor 2 (TERF2, Ac- 
cession NM_005652.2) is another GAM136 target gene, 
herein designated TARGET GENE. TERF2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by TERF2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of TERF2 BINDING SITE, 
designated SEQ ID: 17679, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[22077] Another function of GAM136 is therefore inhibition of 
Telomeric repeat binding factor 2 (TERF2, Accession 
NM_005652.2), a gene which plays a key role in the pro- 
tective activity of telomeres. Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TERF2. 

[22078] The function of TERF2 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 



to GAM133.2.TIM3 (Accession ) is another GAM136 target 
gene, herein designated TARGET GENE. TIM3 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by TIM3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TIM3 BINDING 
SITE, designated SEQ ID:19281, to the nucleotide se- 
quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[22079] Another function of GAM136 is therefore inhibition of 
TIM3 (Accession ), a gene which regulates macrophage 
activation and enhances the severity of experimental au- 
toimmune encephalomyelitis in mice. Accordingly, utilities 
of GAM136 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with TIM3. 

[22080] The function of TIM3 has been established by previous 
studies. By immunoscreening Thl and Th2 cells with 
monoclonal antibodies derived from mouse Thl cell- im- 
munized rats, followed by gene- expression cloning, 
Monney et al. (2002) obtained a cDNA encoding mouse 
Tim3. By genomic database searching and RT- PCR, the 
authors isolated a cDNA encoding human TIM3. The de- 



duced 301- amino acid type I membrane protein, 63% 
identical overall and 77% identical in the cytoplasmic do- 
main, has an Ig variable- like domain, a mucin- like do- 
main consisting of 31% serine and threonine residues, and 
a cytoplasmic domain with a tyrosine phosphorylation 
motif. Monney et al. (2002) noted that TIM3 is related to 
the hepatitis A virus cellular receptor (HAVCR1; 606518), 
also known as the kidney injury molecule (Kiml). Using 
flow cytometric and RT- PCR analysis, Monney et al. 
(2002) detected Tim3 only on activated Thl cells and 
CDllb+ (ITGAM; 120980) macrophages. Cells expressing 
Tim3 predominate in the central nervous system of mice 
at the onset of experimental autoimmune en- 
cephalomyelitis (EAE), a Thl- mediated autoimmune dis- 
ease. Anti- Tim3 treatment enhanced the clinical and 
pathologic severity of EAE and increased the number and 
activation level of macrophages. Monney et al. (2002) 
proposed that anti- Tim3 may trigger the production of 
proinflammatory cytokines in vivo and induce macrophage 
activation possibly by enhancing the migration of Thl 
cells into the brain or by blocking an interaction between 
Tim3 and an inhibitory ligand. 

[22081] 



[22082] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22083] Monney, L; Sabatos, C; Gaglia, J. L; Ryu, A.; Waldner, H.; 
Chernova, T.; Manning, S.; Greenfield, E. A.; Coyle, A. J.; 
Sobel, R. A.; Freeman, G. J.; Kuchroo, V. K. : Thl- specific 
cell surface protein regulates macrophage activation and 
severity of an autoimmune disease. Nature 415: 536- 
541, 2002. ; and 

[22084] Mclntire, J. J.; Umetsu, S. E.; Akbari, O.; Potter, M.; 

Kuchroo, V. K.; Barsh, G. S.; Freeman, G. J.; Umetsu, D. T.; 
DeKruyff, R. H. : Identification of Tapr (an airway hyperre- 
activity. 

[22085] Further studies establishing the function and utilities of 
TIM3 are found in John Hopkins OMIM database record ID 
606652, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Tight junction pro- 
tein 1 (zona occludens 1) (TJP1, Accession NM_175610.1) 
is another GAM136 target gene, herein designated TAR- 
GET GENE. TJP1 BINDING SITE is a target binding site 
found in the 5^ untranslated region of multiple transcripts 
of mRNA encoded by TJP1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TJP1 BINDING 
SITE, designated SEQ ID:4867, to the nucleotide sequence 
of GAM 136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[22086] Another function of GAM136 is therefore inhibition of 

Tight junction protein 1 (zona occludens 1) (TJP1, Acces- 
sion NM.175610.1), a gene which colocalizes and inter- 
acts with cadherins in cells lacking tight junctions. Ac- 
cordingly, utilities of GAM136 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TJP1. 

[22087] The function of TJP1 has been established by previous 

studies. Tight junction (zonula occludens) protein 1 (TJP1), 
also referred to as ZO- 1, is a 200- kD protein located on 
a cytoplasmic membrane surface of vertebrate intercellu- 
lar tight junctions. Willott et al. (1993) isolated a full- 
length cDNA sequence for human TJP1. Although the 
function of TJP1 is unknown, the cDNA sequence pre- 
dicted a multi- domain signaling protein homologous to 
the product of the 'discs large- 1' tumor suppressor gene 
of Drosophila (OMIM Ref. No. 601014) and several other 
membrane- associated proteins in mammals. By fluores- 



cence in situ hybridization using a cDNA probe, Mohandas 
et al. (1995) mapped TJP1 to 15ql3. The Jackson Labora- 
tory backcross DNA panel derived from interspecies 
crosses was used to map Tjpl to mouse chromosome 7 in 
a region with conserved homology to 15ql3. Fluorescence 
in situ hybridization studies on metaphases from patients 
with the Prader- Willi syndrome (OMIM Ref. No. 176270) 
and/or the Angelman syndrome (OMIM Ref. No. 105830) 
showed that TJP1 maps close but distal to the PWS/AS 
chromosome region. 

[22088] 

[22089] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22090] Mohandas, T. K.; Chen, X.- N.; Rowe, L. B.; Birkenmeier, E. 
H.; Fanning, A. S.; Anderson, J. M.; Korenberg, J. R. : Lo- 
calization of the tight junction protein gene TJP1 to hu- 
man chromosome 15ql3, distal to the Prader- Willi/ 
Angelman region, and to mouse chromosome 7. Ge- 
nomics 30: 594- 597, 1995. ; and 

[22091] willott, E.; Balda, M. S.; Fanning, A. S.; Jameson, B.; Van 

Itallie, C; Anderson, J. M. : The tight junction protein ZO- 
1 is homologous to the Drosophila discs- large tumor 



suppressor pr. 

[22092] Further studies establishing the function and utilities of 
TJP1 are found in John Hopkins OMIM database record ID 
601009, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Transmembrane, 
cochlear expressed, 1 (TMC1, Accession NM.138691.2) is 
another GAM136 target gene, herein designated TARGET 
GENE. TMC1 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded byTMCl, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TMC1 BINDING SITE, designated SEQ ID: 10094, 
to the nucleotide sequence of GAM136 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:279. 

[22093] Another function of GAM136 is therefore inhibition of 

Transmembrane, cochlear expressed, 1 (TMC1, Accession 
NM_138691.2), a gene which is required for normal func- 
tion of cochlear hair cells and therefore may be associated 
with Autosomal recessive nonsyndromic neurosensory 
deafness and autosomal dominant nonsyndromic sen- 
sorineural hearing loss . Accordingly, utilities of GAM136 
include diagnosis, prevention and treatment of Autosomal 



recessive nonsyndromic neurosensory deafness and auto- 
somal dominant nonsyndromic sensorineural hearing loss 
., and of other diseases and clinical conditions associated 
with TMC1. 

[22094] The function of TMC1 has been established by previous 

studies. By positional cloning, Kurima et al. (2002) identi- 
fied the gene mutant in a form of autosomal dominant 
deafness (DFNA36; 606705) and of recessive deafness 
(DFNB7/B11; 600974) that map to the same interval on 
9ql3- q21. The authors evaluated several candidate 
genes in the critical region but found no mutations in the 
deaf families. To identify additional DFNA36/B7/B11 can- 
didate genes based upon sequence similarity to related 
genes elsewhere in the genome, they initiated a system- 
atic BLAST analysis of segments of genomic DNA se- 
quence in the critical region. One sequence was found to 
be similar to a predicted gene (subsequently named 
TMC2; 606707) on 20pl3. They used conserved se- 
quences between TMC2 and the query sequence 
(subsequently named TMC1) on chromosome 9ql3- q21 
to design primers for amplifying potential TMC1 tran- 
scripts from a human fetal brain cDNA library. Kurima et 
al. (2002) found the longest open reading frame to be 



2,283 nucleotides, predicting an 87- kD protein. The 
TMC1 protein is predicted to contain 6 transmembrane 
domains and to have cytoplasmic orientation of N and C 
termini. Kurima et al. (2002) obtained the orthologous 
mouse Tmcl cDNA by RT- PCR and 5- prime and 3- 
prime RACE of mouse inner- ear cDNA. They found that in 
the mouse, Tmcl mRNA is expressed in hair cells of the 
postnatal cochlea and vestibular end organs and is re- 
quired for normal function of cochlear hair cells. 
[22095] Animal model experiments lend further support to the 

function of TMCl. Vreugde et al. (2002) identified a mis- 
sense mutation in the Tmcl gene in the mouse deaf mu- 
tant 'Beethoven' (Bth). Thus it is a mouse model for auto- 
somal dominant progressive hearing loss (DFNA36; 
606705). Similarly, the recessive deafness mutation dn, 
which maps to mouse chromosome 19, is a model of pro- 
found congenital deafness caused by mutations in the 
TMCl gene: DFNB7 (OMIM Ref. No. 600974), also known 
as DFNB11. 

[22096] it is appreciated that the abovementioned animal model 
for TMCl is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 



[22097] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22098] Kurima, K.; Peters. L M.; Yang, Y.; Riazuddin, S.; Ahmed, 
Z. M.; Naz, S.; Arnaud, D.; Drury, S.; Mo, J.; Makishima, T.; 
Ghosh, M.; Menon, P. S. N.; and 13 others : Dominant and 
recessive deafness caused by mutations of a novel gene, 
TMC1, required for cochlear hair- cell function. Nature 
Genet. 30: 277- 284, 2002. ; and 

[22099] vreugde, S.; Erven, A.; Kros, C. J.; Marcotti, W.; Fuches, H.; 
Kurima, K.; Wilcox, E. R.; Friedman, T. B.; Griffith, A. J.; 
Balling, R.; de Angelis, M. H.; Avraham, K. B.; Steel, K. P. 

[22100] Further studies establishing the function and utilities of 

TMC1 are found in John Hopkins OMIM database record ID 
606706, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Tumor necrosis fac- 
tor receptor superfamily, member 10b (TNFRSF10B, Ac- 
cession NM_147187.1) is another GAM136 target gene, 
herein designated TARGET GENE. TNFRSF10B BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by TN- 
FRSF10B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TNFRSF10B BINDING SITE, desig- 
nated SEQ ID: 16066, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 
[22101] Another function of GAM 136 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 10b 
(TNFRSF10B, Accession NM_147187.1), a gene which 
forms complex that induces apoptosis. and therefore may 
be associated with Squamous cell carcinoma . Accord- 
ingly, utilities of GAM136 include diagnosis, prevention 
and treatment of Squamous cell carcinoma ., and of other 
diseases and clinical conditions associated with TN- 
FRSF10B. 

[22102] The function of TNFRSF10B and its association with vari- 
ous diseases and clinical conditions, has been established 
by previous studies, as described hereinabove with refer- 
ence to GAM30.1.Tumor protein p53 (li-fraumeni syn- 
drome) (TP53, Accession NM.000546.2) is another 
GAM136 target gene, herein designated TARGET GENE. 
TP53 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by TP53, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TP53 BINDING SITE, designated SEQ ID:9481, to the nu- 
cleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[22103] Another function of GAM136 is therefore inhibition of Tu- 
mor protein p53 (li-fraumeni syndrome) (TP53, Accession 
NM_000546.2) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TP53. 

[22104] Tripartite motif-containing 5 (TRIM5, Accession 

NM.033034.1) is another GAM136 target gene, herein 
designated TARGET GENE. TRIM5 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TRIM5, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TRIM5 
BINDING SITE, designated SEQ ID:18339, to the nucleotide 
sequence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[22105] Another function of GAM136 is therefore inhibition of Tri- 
partite motif-containing 5 (TRIM5, Accession 



NM_033034.1) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TRIM5. 

[22106] Transient receptor potential cation channel, subfamily v, 
member 1 (TRPV1, Accession NM_080704.1) is another 
GAM136 target gene, herein designated TARGET GENE. 
TRPV1 BINDING SITE is a target binding site found in the 
3 x untranslated region of multiple transcripts of mRNA 
encoded by TRPV1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TRPV1 BINDING SITE, designated 
SEQ ID:4442, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[22107] Another function of GAM136 is therefore inhibition of 
Transient receptor potential cation channel, subfamily v, 
member 1 (TRPV1, Accession NM_080704.1), a gene 
which functions as a receptor for capsaicin. Accordingly, 
utilities of GAM136 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TRPV1. 

[22108] The function of TRPV1 and its association with various 

diseases and clinical conditions, has been established by 



previous studies, as described hereinabove with reference 
to GAM130.1.TUCAN (Accession NM_014959.1) is another 
GAM136 target gene, herein designated TARGET GENE. 
TUCAN BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by TUCAN, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TUCAN BINDING SITE, designated SEQ ID:5981, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[22109] Another function of GAM136 is therefore inhibition of TU- 
CAN (Accession NM_014959.1) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TUCAN. 

t 2211 0] Tuftelin 1 (TUFT1, Accession NM_020127.1) is another 
GAM136 target gene, herein designated TARGET GENE. 
TUFT1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byTUFTl, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of TUFT1 BINDING SITE, designated SEQ ID:5698, to the 



nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[22111] Another function of GAM 136 is therefore inhibition of 

Tuftelin 1 (TUFT1, Accession NM.020127.1), a gene which 
appears to play a role in cytokinesis, cell shape, and spe- 
cialized functions such as secretion and capping. Accord- 
ingly, utilities of GAM136 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with TUFT1. 

[22112] The function of TUFT1 has been established by previous 
studies. Tuftelin is an acidic protein found in developing 
and mature extracellular enamel, the unique and highly 
mineralized ectodermal tissue covering vertebrate teeth 
(Deutsch, 1989; Deutsch et al., 1991). It is thought to play 
a major role in mineralization and structural organization 
of enamel. By fluorescence in situ hybridization, Deutsch 
et al. (1994) mapped the TUFT1 gene to lq21- q31. They 
raised the possibility that an autosomal dominant form of 
amelogenesis imperfecta (104500, 104530) is due to a 
mutation in this gene. By FISH, Bashir et al. (1998) local- 
ized the TUFT1 gene to lq21. 

[22113] 

[22114] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22115] Deutsch, D.; Palmon, A.; Fisher, L W.; Kolodny, N.; Ter- 
mine, J. D.; Young, M. F. : Sequencing of bovine enamelin 
(tuftelin), a novel acidic enamel protein. J. Biol. Chem. 
266: 16021- 16028, 1991. ; and 

[22116] Deutsch, D.; Palmon, A.; Young, M. F.; Selig, S.; Kearns, W. 
C; Fisher, L. W. : Mapping of the human tuftelin (TUFT1) 
gene to chromosome 1 by fluorescence in situ hybridiza- 
tion. (Abstrac. 

[22117] Further studies establishing the function and utilities of 
TUFT1 are found in John Hopkins OMIM database record 
ID 600087, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence.Thioredoxin-like 2 (TXNL2, Accession NM_006541.1) 
is another GAM136 target gene, herein designated TAR- 
GET GENE. TXNL2 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
TXNL2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TXNL2 BINDING SITE, designated 
SEQ ID:3614, to the nucleotide sequence of GAM136 RNA, 



herein designated GAM RNA, also designated SEQ ID:279. 

[22118] Another function of GAM 136 is therefore inhibition of 
Thioredoxin-like 2 (TXNL2, Accession NM_006541.1) . 
Accordingly, utilities of GAM136 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with TXNL2. 

[22119] UBF-fl (Accession NM.032828.1) is another GAM136 tar- 
get gene, herein designated TARGET GENE. UBF-fl BIND- 
ING SITE1 and UBF-fl BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
UBF-fl, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of UBF-fl BINDING SITE1 and UBF-fl 
BINDING SITE2, designated SEQ ID:3774 and SEQ ID:9865 
respectively, to the nucleotide sequence of GAM 136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[22120] Another function of GAM136 is therefore inhibition of 

UBF-fl (Accession NM_032828.1) . Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with UBF-fl. 

[22121] vent-like homeobox 2 (VENTX2, Accession NM_014468.1) 
is another GAM136 target gene, herein designated TAR- 



GET GENE. VENTX2 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
VENTX2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of VENTX2 BINDING SITE, designated 
SEQ ID:1323, to the nucleotide sequence of GAM136 RNA, 
herein designated GAM RNA, also designated SEQ ID:279. 

[22122] Another function of GAM136 is therefore inhibition of 

Vent-like homeobox 2 (VENTX2, Accession NM.014468.1) 
. Accordingly, utilities of GAM136 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with VENTX2. 

[22123] Vacuolar protein sorting 33a (yeast) (VPS33A, Accession 
NM_022916.2) is another GAM136 target gene, herein 
designated TARGET GENE. VPS33A BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by VPS33A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of VPS33A BINDING 
SITE, designated SEQ ID:6708, to the nucleotide sequence 
of GAM 136 RNA, herein designated GAM RNA, also desig- 



nated SEQID:279. 

[22124] Another function of GAM136 is therefore inhibition of 
Vacuolar protein sorting 33a (yeast) (VPS33A, Accession 
NM_022916.2) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with VPS33A. 

[22125] Williams beuren syndrome chromosome region 20a 

(WBSCR20A, Accession NM.148956.1) is another GAM136 
target gene, herein designated TARGET GENE. WBSCR20A 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by WBSCR20A, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of WBSCR20A BINDING SITE, desig- 
nated SEQ ID: 18847, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[22126] Another function of GAM136 is therefore inhibition of 
Williams beuren syndrome chromosome region 20a 
(WBSCR20A, Accession NM_148956.1) . Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



WBSCR20A. 

[22127] x-ray repair complementing defective repair in Chinese 
hamster cells 2 (XRCC2, Accession NM_005431.1) is an- 
other GAM 136 target gene, herein designated TARGET 
GENE. XRCC2 BINDING SITE1 and XRCC2 BINDING SITE2 
are target binding sites found in untranslated regions of 
mRNA encoded by XRCC2, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of XRCC2 BINDING SITE1 
and XRCC2 BINDING SITE2, designated SEQ ID: 12449 and 
SEQ ID: 13590 respectively, to the nucleotide sequence of 
GAM136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[22128] Another function of GAM136 is therefore inhibition of X- 
ray repair complementing defective repair in Chinese 
hamster cells 2 (XRCC2, Accession NM_005431.1), a gene 
which involves in the homologous recombination repair 
(hrr) pathway of double- stranded dna. Accordingly, utili- 
ties of GAM136 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
XRCC2. 

[22129] The function of XRCC2 and its association with various 



diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.V-yes-l yamaguchi sarcoma viral oncogene 
homolog 1 (YES1, Accession NM.005433.2) is another 
GAM136 target gene, herein designated TARGET GENE. 
YES1 BINDING SITE is a target binding site found in the 5^ 
untranslated region of mRNA encoded by YES1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
YES1 BINDING SITE, designated SEQ ID:416, to the nu- 
cleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[22130] Another function of GAM136 is therefore inhibition of V- 
yes-1 yamaguchi sarcoma viral oncogene homolog 1 
(YES1, Accession NM_005433.2), a gene which is a puta- 
tive protein- tyrosine kinase. Accordingly, utilities of 
GAM136 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with YES1. 

[22131] The function of YES1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.Zinc finger protein 133 (clone phz-13) 



(ZNF133, Accession NM.003434.2) is another GAM136 
target gene, herein designated TARGET GENE. ZNF133 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by ZNF133, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ZNF133 BINDING SITE, designated SEQ ID:4840, to the nu- 
cleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[22132] Another function of GAM136 is therefore inhibition of Zinc 
finger protein 133 (clone phz-13) (ZNF133, Accession 
NM_003434.2) . Accordingly, utilities of GAM136 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF133. 

[22133] zinc finger protein 221 (ZNF221, Accession 

NM_013359.1) is another GAM136 target gene, herein 
designated TARGET GENE. ZNF221 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by ZNF221, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF221 BINDING 



SITE, designated SEQ ID:13245, to the nucleotide se- 
quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[22134] Another function of GAM136 is therefore inhibition of Zinc 
finger protein 221 (ZNF221, Accession NM_013359.1) . 
Accordingly, utilities of GAM136 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF221. 

[22135] zinc finger protein 264 (ZNF264, Accession 

NM_003417.1) is another GAM136 target gene, herein 
designated TARGET GENE. ZNF264 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by ZNF264, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF264 BINDING 
SITE, designated SEQ ID:4725, to the nucleotide sequence 
of GAM 136 RNA, herein designated GAM RNA, also desig- 
nated SEQID:279. 

[22136] Another function of GAM136 is therefore inhibition of Zinc 
finger protein 264 (ZNF264, Accession NM_003417.1) . 
Accordingly, utilities of GAM136 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 



associated with ZNF264. 

[22137] zinc finger protein 338 (ZNF338, Accession ) is another 
GAM136 target gene, herein designated TARGET GENE. 
ZNF338 BINDING SITE is a target binding site found in the 
3 x untranslated region of mRNA encoded by ZNF338, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ZNF338 BINDING SITE, designated SEQ ID:4054, to the 
nucleotide sequence of GAM136 RNA, herein designated 
GAM RNA, also designated SEQ ID:279. 

[22138] Another function of GAM136 is therefore inhibition of Zinc 
finger protein 338 (ZNF338, Accession ) . Accordingly, 
utilities of GAM136 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ZNF338. 

[22139] Z i nc finger protein 339 (ZNF339, Accession 

NM_021220.1) is another GAM136 target gene, herein 
designated TARGET GENE. ZNF339 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by ZNF339, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of ZNF339 BINDING 
SITE, designated SEQ ID:11496, to the nucleotide se- 
quence of GAM 136 RNA, herein designated GAM RNA, 
also designated SEQ ID:279. 

[22140] Another function of GAM136 is therefore inhibition of Zinc 
finger protein 339 (ZNF339, Accession NM.021220.1) . 
Accordingly, utilities of GAM136 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF339. 

[22141] zTLl (Accession ) is another GAM136 target gene, herein 
designated TARGET GENE. ZTLl BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by ZTLl, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ZTLl BINDING SITE, designated 
SEQ ID:20007, to the nucleotide sequence of GAM136 
RNA, herein designated GAM RNA, also designated SEQ 
ID:279. 

[22142] Another function of GAM136 is therefore inhibition of 
ZTLl (Accession ) . Accordingly, utilities of GAM136 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ZTLl. 



[22143] 

[22144] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 137 
(GAM 137), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[22145] GAM137 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM137 was detected is described hereinabove 
with reference to Figs. 8-15. 

[22146] GAM137 gene, herein designated GAM GENE, and 

GAM137 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[22147] GAM137 gene encodes a GAM137 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM137 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM137 precursor RNA is designated SEQ ID:76, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[22148] GAM137 precursor RNA folds onto itself, forming GAM137 



folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[22149] GAM137 precursor RNA folds onto itself, forming GAM137 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[22150] Nucleotide sequence of GAM137 precursor RNA, desig- 
nated SEQ-ID: 76, and a schematic representation of a 
predicted secondary folding of GAM 137 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[22151] An enzyme complex designated DICER COMPLEX, x dices x 



the GAM137 folded precursor RNA into GAM137 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM137 RNA is desig- 
nated SEQ ID:202, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[22152] CAM137 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM137 target 
RNA, herein designated GAM TARGET RNA. GAM137 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[22153] GAM137 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM137 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 137 



RNA is an accurate or a partial inversed- reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 13 7 RNA may have a different number of target 
binding sites in untranslated regions of a GAM137 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[22154] The complementary binding of GAM137 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 137 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM137 target RNA into GAM137 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[22155] ^ is appreciated that GAM137 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 



GAM137 target genes. The mRNA of each one of this plu- 
rality of GAM137 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM137 RNA, 
herein designated GAM RNA, and which when bound by 
GAM137 RNA causes inhibition of translation of respective 
one or more GAM 137 target proteins. 
[22156] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM137 gene, herein designated GAM GENE, on one or 
more GAM 137 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 



[22157] it j S appreciated that specific functions and accordingly 
utilities of GAM137 correlate with, and may be deduced 
from, the identity of the target genes which GAM137 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[22158] 
[22159] 

[22160] Bobby sox homolog (drosophila) (BBX, Accession 

NM.020235.2) is a GAM137 target gene, herein desig- 
nated TARGET GENE. BBX BINDING SITE is a target binding 
site found in the 3 X untranslated region of mRNA encoded 
by BBX, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of BBX BINDING SITE, designated SEQ 
ID:2775, to the nucleotide sequence of GAM137 RNA, 
herein designated GAM RNA, also designated SEQ ID:202. 

[22161] a function of GAM 137 is therefore inhibition of Bobby sox 
homolog (drosophila) (BBX, Accession NM_020235.2) . Ac- 
cordingly, utilities of GAM137 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BBX. 



t 221 62] KIAA0323 (Accession XM_032634.1) is another GAM137 
target gene, herein designated TARGET GENE. KIAA0323 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0323, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0323 BINDING SITE, designated SEQ ID:8515, to the 
nucleotide sequence of GAM137 RNA, herein designated 
GAM RNA, also designated SEQ ID:202. 

[22163] Another function of GAM137 is therefore inhibition of 
KIAA0323 (Accession XM_032634.1) . Accordingly, utili- 
ties of GAM137 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0323. 

[22164] LOC202347 (Accession XM_117390.1) is another GAM137 
target gene, herein designated TARGET GENE. LOC202347 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC202347, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC202347 BINDING SITE, designated SEQ ID:3099, to 



the nucleotide sequence of GAM137 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:202. 
[22165] Another function of GAM137 is therefore inhibition of 

LOC202347 (Accession XM_117390.1) . Accordingly, utili- 
ties of GAM137 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC202347. 

[22166] Transcription factor 7 (t-cell specific, hmg-box) (TCF7, 

Accession NM_003202.1) is another GAM137 target gene, 
herein designated TARGET GENE. TCF7 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by TCF7, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of TCF7 BINDING SITE, 
designated SEQ ID:8403, to the nucleotide sequence of 
GAM137 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:202. 

[22167] Another function of GAM137 is therefore inhibition of 
Transcription factor 7 (t-cell specific, hmg-box) (TCF7, 
Accession NM_003202.1) . Accordingly, utilities of 
GAM137 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TCF7. 



[22168] 

[22169] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 138 
(GAM 138), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[22170] GAM138 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM138 was detected is described hereinabove 
with reference to Figs. 8-15. 

[22171] CAM138 gene, herein designated GAM GENE, and 

GAM138 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[22172] GAM138 gene encodes a GAM138 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM138 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM138 precursor RNA is designated SEQ ID:179, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[22173] GAM138 precursor RNA folds onto itself, forming GAM138 



folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

t 22174 ] GAM138 precursor RNA folds onto itself, forming GAM138 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[22175] Nucleotide sequence of GAM138 precursor RNA, desig- 
nated SEQ-ID: 179, and a schematic representation of a 
predicted secondary folding of GAM 138 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[22176] An enzyme complex designated DICER COMPLEX, x dices x 



the GAM138 folded precursor RNA into GAM138 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM138 RNA is desig- 
nated SEQ ID:222, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[22177] CAM 138 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM138 target 
RNA, herein designated GAM TARGET RNA. GAM138 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[22178] GAM138 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM138 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 138 



RNA is an accurate or a partial inversed- reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 138 RNA may have a different number of target 
binding sites in untranslated regions of a GAM138 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 % UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5'UTR region, or in both 3'UTR 
and 5^UTR regions. 

[22179] The complementary binding of GAM138 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 138 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM138 target RNA into GAM138 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[22180] ^ is appreciated that GAM138 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 



GAM138 target genes. The mRNA of each one of this plu- 
rality of GAM138 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 138 RNA, 
herein designated GAM RNA, and which when bound by 
GAM138 RNA causes inhibition of translation of respective 
one or more GAM 138 target proteins. 
[22181] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM138 gene, herein designated GAM GENE, on one or 
more GAM 138 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 



[22182] it j S appreciated that specific functions and accordingly 
utilities of GAM138 correlate with, and may be deduced 
from, the identity of the target genes which GAM138 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[22183] 
[22184] 

[22185] Chromosome 6 open reading frame 33 (C6orf33, Acces- 
sion NM_133367.1) is a GAM138 target gene, herein des- 
ignated TARGET GENE. C6orf33 BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by C6orf33, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of C6orf33 BINDING SITE, desig- 
nated SEQ ID:8900, to the nucleotide sequence of 
GAM138 RNA, herein designated GAM RNA, also desig- 
nated SEQID:222. 

[22186] A function of GAM138 is therefore inhibition of Chromo- 
some 6 open reading frame 33 (C6orf33, Accession 
NM_133367.1) . Accordingly, utilities of GAM138 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with C6orf33. 

[22187] chromosome 9 open reading frame 9 (C9orf9, Accession 
NM_018956.2) is another GAM138 target gene, herein 
designated TARGET GENE. C9orf9 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by C9orf9, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of C9orf9 BINDING SITE, designated 
SEQ ID:5771, to the nucleotide sequence of GAM138 RNA, 
herein designated GAM RNA, also designated SEQ ID:222. 

[22188] Another function of GAM138 is therefore inhibition of 

Chromosome 9 open reading frame 9 (C9orf9, Accession 
NM_018956.2) . Accordingly, utilities of GAM138 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C9orf9. 

[22189] FLJ12973 (Accession NM.024908.1) is another GAM138 
target gene, herein designated TARGET GENE. FLJ 12973 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12973, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ12973 BINDING SITE, designated SEQ ID:10308, to the 
nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 
[22190] Another function of GAM138 is therefore inhibition of 

FLJ12973 (Accession NM.024908.1) . Accordingly, utilities 
of GAM138 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12973. 

t 221 9 1 ] FLJ20136 (Accession NM.017684.1) is another GAM138 
target gene, herein designated TARGET GENE. FLJ20136 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20136, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20136 BINDING SITE, designated SEQ ID:650, to the 
nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 

[22192] Another function of GAM138 is therefore inhibition of 

FLJ20136 (Accession NM.017684.1) . Accordingly, utilities 
of GAM138 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20136. 



[22193] FLJ20147 (Accession NM_017687.1) is another GAM138 
target gene, herein designated TARGET GENE. FLJ20147 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20147, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20147 BINDING SITE, designated SEQ ID:6891, to the 
nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 

[22194] Another function of GAM138 is therefore inhibition of 

FLJ20147 (Accession NM.017687.1) . Accordingly, utilities 
of GAM138 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20147. 

[22195] FLJ20700 (Accession NM.017932.1) is another GAM138 
target gene, herein designated TARGET GENE. FLJ20700 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20700, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20700 BINDING SITE, designated SEQ ID:8502, to the 



nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 
[22196] Another function of GAM138 is therefore inhibition of 

FLJ20700 (Accession NM_017932.1) . Accordingly, utilities 
of GAM138 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20700. 

[22197] FLJ20729 (Accession NM.017953.2) is another GAM138 
target gene, herein designated TARGET GENE. FLJ20729 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20729, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20729 BINDING SITE, designated SEQ ID:11088, to the 
nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 

[22198] Another function of GAM138 is therefore inhibition of 

FLJ20729 (Accession NM.017953.2) . Accordingly, utilities 
of GAM138 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20729. 

[22199] FLJ32865 (Accession NM.144613.1) is another GAM138 



target gene, herein designated TARGET GENE. FLJ32865 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32865, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32865 BINDING SITE, designated SEQ ID:13561, to the 
nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 
[22200] Another function of GAM138 is therefore inhibition of 

FLJ32865 (Accession NM.144613.1) . Accordingly, utilities 
of GAM138 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32865. 

[22201] KIAA0475 (Accession XM_301133.1) is another GAM138 
target gene, herein designated TARGET GENE. KIAA0475 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0475, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0475 BINDING SITE, designated SEQ ID: 14834, to the 
nucleotide sequence of GAM138 RNA, herein designated 



GAM RNA, also designated SEQ ID:222. 
[22202] Another function of GAM138 is therefore inhibition of 

KIAA0475 (Accession XM_301133.1) . Accordingly, utili- 
ties of GAM138 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0475. 

[22203] KIAA1257 (Accession XM.031577.3) is another GAM138 
target gene, herein designated TARGET GENE. KIAA1257 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1257, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1257 BINDING SITE, designated SEQ ID:18365, to the 
nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 

[22204] Another function of GAM138 is therefore inhibition of 

KIAA1257 (Accession XM.031577.3) . Accordingly, utili- 
ties of GAM138 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1257. 

[22205] KIAA1443 (Accession NM_020834.1) is another GAM138 
target gene, herein designated TARGET GENE. KIAA1443 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1443, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1443 BINDING SITE, designated SEQ ID:17528, to the 
nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 
[22206] Another function of GAM138 is therefore inhibition of 

KIAA1443 (Accession NM_020834.1) . Accordingly, utili- 
ties of GAM138 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1443. 

[22207] KIAA1668 (Accession ) is another GAM 138 target gene, 

herein designated TARGET GENE. KIAA1668 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by KIAA1668, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1668 
BINDING SITE, designated SEQ ID:19546, to the nucleotide 
sequence of GAM 138 RNA, herein designated GAM RNA, 
also designated SEQ ID:222. 



[22208] Another function of GAM138 is therefore inhibition of 

KIAA1668 (Accession ) . Accordingly, utilities of GAM138 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1668. 

[22209] Kelch-like 3 (drosophila) (KLHL3, Accession 

NM_017415.1) is another GAM138 target gene, herein 
designated TARGET GENE. KLHL3 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by KLHL3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KLHL3 BINDING SITE, designated 
SEQ ID: 18573, to the nucleotide sequence of GAM138 
RNA, herein designated GAM RNA, also designated SEQ 
ID:222. 

[22210] Another function of GAM138 is therefore inhibition of 
Kelch-like 3 (drosophila) (KLHL3, Accession 
NM.017415.1) . Accordingly, utilities of GAM138 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KLHL3. 

[22211] LNK (Accession NM_005475.1) is another GAM138 target 
gene, herein designated TARGET GENE. LNK BINDING SITE 
is a target binding site found in the 3 X untranslated re- 



gion of mRNA encoded by LNK, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LNK BINDING 
SITE, designated SEQ ID:18117, to the nucleotide se- 
quence of GAM138 RNA, herein designated GAM RNA, 
also designated SEQ ID:222. 

[22212] Another function of GAM138 is therefore inhibition of LNK 
(Accession NM_005475.1), a gene which links T- cell re- 
ceptor activation signal to phospholipase c- gamma- 1, 
grb- 2 and phosphatidylinositol 3- kinase (by similarity). 
Accordingly, utilities of GAM138 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with LNK. 

[22213] The function of LNK and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM130.1.LOC135818 (Accession XM_059804.4) is 
another GAM138 target gene, herein designated TARGET 
GENE. LOC135818 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
LOC135818, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LOC135818 BINDING SITE, desig- 
nated SEQ ID:3223, to the nucleotide sequence of 
GAM138 RNA, herein designated GAM RNA, also desig- 
nated SEQID:222. 
t 22214 ] Another function of GAM138 is therefore inhibition of 

LOC135818 (Accession XM.059804.4) . Accordingly, utili- 
ties of GAM138 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC135818. 

[22215] LOC142927 (Accession ) is another GAM138 target gene, 
herein designated TARGET GENE. LOC142927 BINDING 
SITE is a target binding site found in the 5 N untranslated 
region of mRNA encoded by LOC142927, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC142927 BINDING SITE, designated SEQ ID:13504, to 
the nucleotide sequence of GAM138 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:222. 

[22216] Another function of GAM138 is therefore inhibition of 
LOC142927 (Accession ) . Accordingly, utilities of 
GAM138 include diagnosis, prevention and treatment of 



diseases and clinical conditions associated with 
LOC142927. 

[22217] LOC146229 (Accession XM_085387.1) is another GAM138 
target gene, herein designated TARGET GENE. LOC146229 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC146229, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146229 BINDING SITE, designated SEQ ID:9210, to 
the nucleotide sequence of GAM138 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:222. 

[22218] Another function of GAM138 is therefore inhibition of 

LOC146229 (Accession XM_085387.1) . Accordingly, utili- 
ties of GAM138 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146229. 

[22219] LOC150147 (Accession ) is another GAM138 target gene, 
herein designated TARGET GENE. LOC150147 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC150147, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of 
LOC150147 BINDING SITE, designated SEQ ID:18674, to 
the nucleotide sequence of GAM138 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:222. 
[22220] Another function of GAM138 is therefore inhibition of 
LOC150147 (Accession ) . Accordingly, utilities of 
GAM138 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC150147. 

[22221] LOC152220 (Accession ) is another GAM138 target gene, 
herein designated TARGET GENE. LOC152220 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC152220, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC152220 BINDING SITE, designated SEQ ID:12911, to 
the nucleotide sequence of GAM138 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:222. 

[22222] Another function of GAM138 is therefore inhibition of 
LOC152220 (Accession ) . Accordingly, utilities of 
GAM138 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



LOC152220. 

[22223] LOC154877 (Accession XM.098626.4) is another GAM138 
target gene, herein designated TARGET GENE. LOC154877 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC154877, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154877 BINDING SITE, designated SEQ ID:8021, to 
the nucleotide sequence of GAM138 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:222. 

[22224] Another function of GAM138 is therefore inhibition of 

LOC154877 (Accession XM_098626.4) . Accordingly, utili- 
ties of GAM138 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154877. 

[22225] LOC196529 (Accession ) is another GAM138 target gene, 
herein designated TARGET GENE. LOC196529 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC196529, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC196529 BINDING SITE, designated SEQ ID:5335, to the 
nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 
[22226] Another function of GAM138 is therefore inhibition of 
LOC196529 (Accession ) . Accordingly, utilities of 
GAM138 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC196529. 

[22227] LOC204804 (Accession ) is another GAM138 target gene, 
herein designated TARGET GENE. LOC204804 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC204804, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC204804 BINDING SITE, designated SEQ ID:2980, to the 
nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 

[22228] Another function of GAM138 is therefore inhibition of 
LOC204804 (Accession ) . Accordingly, utilities of 
GAM138 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC204804. 



[22229] LOC89932 (Accession ) is another GAM 138 target gene, 

herein designated TARGET GENE. LOC89932 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LOC89932, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LOC89932 
BINDING SITE, designated SEQ ID:19547, to the nucleotide 
sequence of GAM 138 RNA, herein designated GAM RNA, 
also designated SEQ ID:222. 

[22230] Another function of GAM138 is therefore inhibition of 

LOC89932 (Accession ) . Accordingly, utilities of GAM138 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with LOC89932. 

[22231] LOC91250 (Accession XM_037135.1) is another GAM138 
target gene, herein designated TARGET GENE. LOC91250 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91250, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91250 BINDING SITE, designated SEQ ID:14884, to the 
nucleotide sequence of GAM138 RNA, herein designated 



GAM RNA, also designated SEQ ID:222. 
[22232] Another function of GAM138 is therefore inhibition of 

LOC91250 (Accession XM_037135.1) . Accordingly, utili- 
ties of GAM138 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91250. 

[22233] LOC91549 (Accession XM.039115.8) is another GAM138 
target gene, herein designated TARGET GENE. LOC91549 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91549, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91549 BINDING SITE, designated SEQ ID:3224, to the 
nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 

[22234] Another function of GAM138 is therefore inhibition of 

LOC91549 (Accession XM_039115.8) . Accordingly, utili- 
ties of GAM138 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91549. 

[22235] LOC93349 (Accession NM.138402.2) is another GAM138 
target gene, herein designated TARGET GENE. LOC93349 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC93349, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC93349 BINDING SITE, designated SEQ ID:10297, to the 
nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 
[22236] Another function of GAM138 is therefore inhibition of 

LOC93349 (Accession NM.138402.2) . Accordingly, utili- 
ties of GAM138 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC93349. 

[22237] MGC13204 (Accession NM.031465.1) is another GAM138 
target gene, herein designated TARGET GENE. MGC13204 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC13204, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC13204 BINDING SITE, designated SEQ ID:4720, to the 
nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 



[22238] Another function of GAM138 is therefore inhibition of 

MGC13204 (Accession NM_031465.1) . Accordingly, utili- 
ties of GAM138 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC13204. 

[22239] MGC2477 (Accession NM_024099.1) is another GAM138 
target gene, herein designated TARGET GENE. MGC2477 
BINDING SITE1 and MGC2477 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by MGC2477, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MGC2477 BINDING SITE1 and 
MGC2477 BINDING SITE2, designated SEQ ID:12814 and 
SEQ ID: 13562 respectively, to the nucleotide sequence of 
GAM138 RNA, herein designated GAM RNA, also desig- 
nated SEQID:222. 

[22240] Another function of GAM138 is therefore inhibition of 

MGC2477 (Accession NM_024099.1) . Accordingly, utili- 
ties of GAM138 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC2477. 

[22241] Makorin, ring finger protein, 4 (MKRN4, Accession 



NM_030757.1) is another GAM138 target gene, herein 
designated TARGET GENE. MKRN4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by MKRN4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MKRN4 BINDING SITE, designated 
SEQ ID:6362, to the nucleotide sequence of GAM138 RNA, 
herein designated GAM RNA, also designated SEQ ID:222. 

[22242] Another function of GAM138 is therefore inhibition of 
Makorin, ring finger protein, 4 (MKRN4, Accession 
NM.030757.1) . Accordingly, utilities of GAM138 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MKRN4. 

[22243] Mitochondrial ribosomal protein 149 (MRPL49, Accession 
NM_004927.2) is another GAM138 target gene, herein 
designated TARGET GENE. MRPL49 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by MRPL49, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MRPL49 BINDING 
SITE, designated SEQ ID: 12809, to the nucleotide se- 



quence of GAM 138 RNA, herein designated GAM RNA, 
also designated SEQ ID:222. 

[22244] Another function of GAM138 is therefore inhibition of Mi- 
tochondrial ribosomal protein 149 (MRPL49, Accession 
NM_004927.2) . Accordingly, utilities of GAM138 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPL49. 

[22245] phosphoinositide-3-kinase, catalytic, delta polypeptide 
(PIK3CD, Accession NM.005026.2) is another GAM138 
target gene, herein designated TARGET GENE. PIK3CD 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PIK3CD, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PIK3CD BINDING SITE, designated SEQ ID:5480, to the nu- 
cleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 

[22246] Another function of GAM138 is therefore inhibition of 
Phosphoinositide-3-kinase, catalytic, delta polypeptide 
(PIK3CD, Accession NM_005026.2), a gene which regulat- 
ing cell growth. Accordingly, utilities of GAM138 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with PIK3CD. 

[22247] The function of PIK3CD and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM136.1. Protein kinase, lysine deficient 3 (PRKWNK3, 
Accession NM_020922.1) is another GAM138 target gene, 
herein designated TARGET GENE. PRKWNK3 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by PRKWNK3, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PRKWNK3 
BINDING SITE, designated SEQ ID:3228, to the nucleotide 
sequence of GAM138 RNA, herein designated GAM RNA, 
also designated SEQ ID:222. 

[22248] Another function of GAM138 is therefore inhibition of 
Protein kinase, lysine deficient 3 (PRKWNK3, Accession 
NM_020922.1) . Accordingly, utilities of GAM138 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PRKWNK3. 

[22249] RPP30 (Accession NM.006413.2) is another GAM138 tar- 
get gene, herein designated TARGET GENE. RPP30 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 



lated region of mRNA encoded by RPP30, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RPP30 
BINDING SITE, designated SEQ ID:1813, to the nucleotide 
sequence of GAM138 RNA, herein designated GAM RNA, 
also designated SEQ ID:222. 

[22250] Another function of GAM138 is therefore inhibition of 

RPP30 (Accession NM_006413.2), a gene which is a com- 
ponent of ribonuclease p that processes 5' ends of pre- 
cursor tRNAs. Accordingly, utilities of GAM138 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with RPP30. 

[22251] jhe function of RPP30 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM136.1. Solute carrier family 24 
(sodium/potassium/calcium exchanger), member 1 
(SLC24A1, Accession NM_004727.1) is another GAM138 
target gene, herein designated TARGET GENE. SLC24A1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SLC24A1, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SLC24A1 BINDING SITE, designated SEQ ID: 14930, to the 
nucleotide sequence of GAM138 RNA, herein designated 
GAM RNA, also designated SEQ ID:222. 
[22252] Another function of GAM138 is therefore inhibition of So- 
lute carrier family 24 (sodium/potassium/calcium ex- 
changer), member 1 (SLC24A1, Accession NM_004727.1), 
a gene which is a critical component of the visual trans- 
duction cascade, controlling the calcium concentration of 
outer segments during light and darkness. Accordingly, 
utilities of GAM138 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SLC24A1. 

[22253] The function of SLC24A1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM130.1.Thromboxane a2 receptor (TBXA2R, Acces- 
sion NM_001060.2) is another GAM138 target gene, 
herein designated TARGET GENE. TBXA2R BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by TBXA2R, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TBXA2R BINDING 
SITE, designated SEQ ID:15791, to the nucleotide se- 
quence of GAM 138 RNA, herein designated GAM RNA, 
also designated SEQ ID:222. 

[22254] Another function of GAM138 is therefore inhibition of 
Thromboxane a2 receptor (TBXA2R, Accession 
NM_001060.2), a gene which activates Ca2+- activated 
chloride channels; stimulates platelet aggregation and 
smooth muscle constriction and therefore may be associ- 
ated with Bleeding disorder. Accordingly, utilities of 
GAM138 include diagnosis, prevention and treatment of 
Bleeding disorder, and of other diseases and clinical con- 
ditions associated with TBXA2R. 

[22255] The function of TBXA2R and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.Tuftelin 1 (TUFT1, Accession NM_020127.1) 
is another GAM138 target gene, herein designated TAR- 
GET GENE. TUFT1 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
TUFT1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TUFT1 BINDING SITE, designated 
SEQ ID: 18146, to the nucleotide sequence of GAM138 
RNA, herein designated GAM RNA, also designated SEQ 
ID:222. 

[22256] Another function of GAM138 is therefore inhibition of 

Tuftelin 1 (TUFT1, Accession NM_020127.1), a gene which 
appears to play a role in cytokinesis, cell shape, and spe- 
cialized functions such as secretion and capping. Accord- 
ingly, utilities of GAM138 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with TUFT1. 

[22257] The function of TUFT1 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM136.1.Wolf-hirschhorn syndrome candidate 1 
(WHSC1, Accession NM.133332.1) is another GAM138 
target gene, herein designated TARGET GENE. WHSC1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by WHSC1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of WHSC1 BINDING SITE, designated 
SEQ ID: 13027, to the nucleotide sequence of GAM138 
RNA, herein designated GAM RNA, also designated SEQ 
ID:222. 

[22258] Another function of GAM138 is therefore inhibition of 
Wolf-hirschhorn syndrome candidate 1 (WHSC1, Acces- 
sion NM.133332.1), a gene which binds covalently to and 
repairs g/t mismatches, and therefore may be associated 
with Wolf- hirschhorn syndrome. Accordingly, utilities of 
GAM138 include diagnosis, prevention and treatment of 
Wolf- hirschhorn syndrome, and of other diseases and 
clinical conditions associated with WHSC1. 

[22259] The function of WHSC1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1. 

[22260] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 139 
(GAM 139), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[22261] GAM139 is a novel bioinformatically detected regulatory, 



non protein coding, micro RNA (miRNA) gene. The method 
by which GAM139 was detected is described hereinabove 
with reference to Figs. 8-15. 

[22262] GAM139 gene, herein designated GAM GENE, and 

GAM139 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[22263] GAM139 gene encodes a GAM139 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM139 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM139 precursor RNA is designated SEQ ID:31, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID:31 is located at po- 
sition 93064885 relative to chromosome 11. 

[22264] GAM139 precursor RNA folds onto itself, forming GAM139 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 



sequence of the second half thereof. 

[22265] GAM139 precursor RN A folds onto itself, forming GAM139 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[22266] Nucleotide sequence of GAM139 precursor RNA, desig- 
nated SEQ-ID: 31, and a schematic representation of a 
predicted secondary folding of GAM 139 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[22267] A n enzyme complex designated DICER COMPLEX, x dices x 
the GAM139 folded precursor RNA into GAM139 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 



Group: B) nucleotide sequence of GAM139 RNA is desig- 
nated SEQ ID:327, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[22268] GAM 139 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM139 target 
RNA, herein designated GAM TARGET RNA. GAM139 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[22269] GAM 139 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM139 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 139 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 



ing GAM 139 RNA may have a different number of target 
binding sites in untranslated regions of a GAM139 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[22270] The complementary binding of GAM139 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 139 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM139 target RNA into GAM139 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[22271] | t j S appreciated that GAM139 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM139 target genes. The mRNA of each one of this plu- 
rality of GAM139 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 139 RNA, 
herein designated GAM RNA, and which when bound by 
GAM139 RNA causes inhibition of translation of respective 
one or more GAM 139 target proteins. 



[22272] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM139 gene, herein designated GAM GENE, on one or 
more GAM 139 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[22273] it is appreciated that specific functions and accordingly 
utilities of GAM139 correlate with, and may be deduced 
from, the identity of the target genes which GAM139 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[22274] 
[22275] 



[22276] Abhydrolase domain containing 1 (ABHD1, Accession 
NP_690609.1) is a GAM139 target gene, herein desig- 
nated TARGET GENE. ABHD1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by ABHD1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
ABHD1 BINDING SITE, designated SEQ ID:18435, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22277] a function of GAM 139 is therefore inhibition of Abhydro- 
lase domain containing 1 (ABHD1, Accession 
NP.690609.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ABHD1. 

[22278] Adenosine a2a receptor (ADORA2A, Accession 

NP_000666.2) is another GAM139 target gene, herein 
designated TARGET GENE. ADORA2A BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by ADORA2A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of ADORA2A BIND- 
ING SITE, designated SEQ ID:13460, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 
[22279] Another function of GAM139 is therefore inhibition of 
Adenosine a2a receptor (ADORA2A, Accession 
NP_000666.2), a gene which regulates phagocytosis, 
apoptosis and platelet aggregation. Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ADORA2A. 

[22280] The function of ADORA2A has been established by previ- 
ous studies. Adenosine is released from metabolically ac- 
tive cells by facilitated diffusion and is generated extra- 
cellularly by degradation of released ATP. Ledent et al. 
(1997) noted that it is a potent biologic mediator that 
modulates the activity of numerous cell types, including 
various neuronal populations, platelets, neutrophils and 
mast cells, and smooth muscle cells in bronchi and vascu- 
lature. Most of these effects help to protect cells and tis- 
sues during stress situations such as ischemia. Adenosine 
mediates its effects through 4 receptor subtypes: the Al 
(ADORA1; 102775), A2a (also called RDC8), A2b 



(AD0RA2B; 600446), and A3 (ADORA3; 600445) recep- 
tors. The A2a receptor is abundant in basal ganglia, vas- 
culature and platelets, and stimulates adenylyl cyclase. It 
is a major target of caffeine. . Libert et al. (1991) and 
Szepetowski et al. (1993) were clearly mapping the same 
locus since they used the same RDC8 probe. Although the 
probe used by MacCollin et al. (1994) was reportedly very 
similar in sequence, it must in fact have come from a dif- 
ferent locus (Gusella, 1994; Gaudray, 1994). 

[22281] Animal model experiments lend further support to the 
function of ADORA2A. By homologous recombination, 
Ledent et al. (1997) disrupted the Adora2a gene in em- 
bryonic stem cells of mice and bred homozygous 
Adora2a- deficient mice. 

[22282] | t j S appreciated that the abovementioned animal model 
for ADORA2A is acknowledged by those skilled in the art 
as a scientifically valid animal model, as can be further 
appreciated from the publications sited hereinbelow. 

[22283] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22284] Ledent, C; Vaugeois, J.- M.; Schiffmann, S. N.; Pedrazzini, 
T.; El Yacoubi, M. E.; Vanderhaeghen, J.- J.; Costentin, J.; 



Heath, J. K.; Vassart, C; Parmentier, M. : Aggressiveness, 
hypoalgesia and high blood pressure in mice lacking the 
adenosine A2a receptor. Nature 388: 674- 678, 1997. ; 
and 

[22285] MacCollin, M.; Peterfreund, R.; MacDonald, M.; Fink, J. S.; 
Gusella, J. : Mapping of a human A2a adenosine receptor 
(ADORA2) to chromosome 22. Genomics 20: 332- 333, 
1994. 

[22286] Further studies establishing the function and utilities of 
ADORA2A are found in John Hopkins OMIM database 
record ID 102776, and in cited publications listed in Table 
5, which are hereby incorporated by reference.Aldehyde 
dehydrogenase 5 family, member al 
(succinate-semialdehyde dehydrogenase) (ALDH5A1, Ac- 
cession NP_001071.1) is another GAM139 target gene, 
herein designated TARGET GENE. ALDH5A1 BINDING SITE1 
and ALDH5A1 BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by ALDH5A1, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ALDH5A1 BIND- 
ING SITE1 and ALDH5A1 BINDING SITE2, designated SEQ 



ID:8267 and SEQ ID:5625 respectively, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22287] Another function of GAM139 is therefore inhibition of 
Aldehyde dehydrogenase 5 family, member al 
(succinate-semialdehyde dehydrogenase) (ALDH5A1, Ac- 
cession NP_001071.1) . Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ALDH5A1. 

[22288] Aldehyde dehydrogenase 5 family, member al 

(succinate-semialdehyde dehydrogenase) (ALDH5A1, Ac- 
cession NP.001071.1) is another GAM139 target gene, 
herein designated TARGET GENE. ALDH5A1 BINDING SITE1 
and ALDH5A1 BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by ALDH5A1, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ALDH5A1 BIND- 
ING SITE1 and ALDH5A1 BINDING SITE2, designated SEQ 
ID:5625 and SEQ ID:8267 respectively, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 



[22289] Another function of GAM139 is therefore inhibition of 
Aldehyde dehydrogenase 5 family, member al 
(succinate-semialdehyde dehydrogenase) (ALDH5A1, Ac- 
cession NP_001071.1) . Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ALDH5A1. 

[22290] Annexin a9 (ANXA9, Accession NP_003559.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
ANXA9 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by ANXA9, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ANXA9 BINDING SITE, designated SEQ ID: 17446, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22291] Another function of GAM 139 is therefore inhibition of An- 
nexin a9 (ANXA9, Accession NP_003559.1), a gene which 
aggregates and cooperatively binds anionic phospholipids 
and extracellular matrix proteins. Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ANXA9. 

[22292] The function of ANXA9 has been established by previous 



studies. See 602572. Members of the annexin family con- 
tain 4 internal repeat domains, each of which includes a 
type II calcium- binding site. The calcium- binding sites 
are required for annexins to aggregate and cooperatively 
bind anionic phospholipids and extracellular matrix pro- 
teins. The tetrad core appears to form a calcium ion chan- 
nel. By searching an EST database for novel annexins, 
Morgan and Fernandez (1998) identified cDNAs encoding 
annexin A9, which they called annexin 31. Sequence anal- 
ysis revealed that the predicted 338- amino acid protein 
shares less than 40% sequence identity with other annex- 
ins. All 4 type II calcium- binding sites in annexin 31 con- 
tained amino acid substitutions that ablated their func- 
tion. However, structural analysis suggested that the con- 
served putative ion channel was intact. Morgan and Fer- 
nandez (1998) proposed that annexin 31 represents a 
new subfamily of annexins in which the putative internal 
ion channel is dissociated from the external type II cal- 
cium- binding sites. By fluorescence in situ hybridization, 
Morgan et al. (1999) mapped the ANXA9 gene to chromo- 
some lq21. 

[22293] 

[22294] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22295] Morgan, R. O.; Bell, D. W.; Testa, J. R.; Fernandez, M.- P. : 
Human annexin 31 genetic mapping and origin. Gene 
227: 33- 38, 1999. ; and 

[22296] Morgan, R. O.; Fernandez, M.- P. : Expression profile and 
structural divergence of novel human annexin 31. FEBS 
Lett. 434: 300- 304, 1998. 

[22297] Further studies establishing the function and utilities of 
ANXA9 are found in John Hopkins OMIM database record 
ID 603319, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence.Adaptor-related protein complex 3, mu 1 subunit 
(AP3M1, Accession NP_036227.1) is another CAM139 tar- 
get gene, herein designated TARGET GENE. AP3M1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by AP3M1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of AP3M1 
BINDING SITE, designated SEQ ID:2765, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 



[22298] Another function of GAM139 is therefore inhibition of 

Adaptor- related protein complex 3, mu 1 subunit (AP3M1, 
Accession NP_036227.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AP3M1. 

[22299] Adp-ribosylation factor gtpase activating protein 3 

(ARFGAP3, Accession NP.055385.2) is another GAM139 
target gene, herein designated TARGET GENE. ARFGAP3 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by ARFGAP3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ARFGAP3 BINDING SITE, designated SEQ ID:917, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22300] Another function of GAM139 is therefore inhibition of 
Adp-ribosylation factor gtpase activating protein 3 
(ARFGAP3, Accession NP_055385.2) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with ARF- 
GAP3. 

[22301] Rho gtpase activating protein 1 (ARHGAP1, Accession 



NP_004299.1) is another GAM139 target gene, herein 
designated TARGET GENE. ARHGAP1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by ARHGAP1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ARHGAP1 BIND- 
ING SITE, designated SEQ ID:18225, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22302] Another function of GAM139 is therefore inhibition of Rho 
gtpase activating protein 1 (ARHGAP1, Accession 
NP.004299.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ARHGAP1. 

[22303] Rho gdp dissociation inhibitor (gdi) alpha (ARHGDIA, Ac- 
cession NP_004300.1) is another GAM139 target gene, 
herein designated TARGET GENE. ARHGDIA BINDING SITE1 
and ARHGDIA BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by 
ARHGDIA, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of ARHGDIA BINDING SITE1 and ARHG- 
DIA BINDING SITE2, designated SEQ ID:15005 and SEQ 
ID: 15 152 respectively, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22304] Another function of GAM139 is therefore inhibition of Rho 
gdp dissociation inhibitor (gdi) alpha (ARHGDIA, Accession 
NP_004300.1), a gene which is a small guanine nucleotide 
exchange (GTP/GDP) factor. Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ARHGDIA. 

[22305] The function of ARHGDIA has been established by previ- 
ous studies. Ras- related homologs (ARHs), also called 
Rho genes, belong to the RAS gene superfamily encoding 
small guanine nucleotide exchange (GTP/GDP) factors. 
The ARH proteins may be kept in the inactive, GDP- 
bound state by interaction with GDP dissociation in- 
hibitors (GDIAs). By screening a transformed amnion cell 
library with an ARHGDIB (OMIM Ref. No. 602843) cDNA, 
Leffers et al. (1993) isolated cDNAs encoding ARHGDIA. 
They found that ARHGDIA corresponded to a protein in 
the keratinocyte 2- dimensional- gel protein database 
known as IEF (isoelectric focusing) 8118. By 2- dimen- 



sional gel electrophoresis, the predicted 204- amino acid 
protein had a pi of 4.74 and migrated at 29 kD. The 
amino acid sequences of human and bovine ARHGDIA are 
97% identical. Leffers et al. (1993) found that the ARHG- 
DIA gene contains 6 exons. Northern blot analysis re- 
vealed that ARHGDIA was expressed in all cell lines and 
tissues tested. Overexpression of ARHGDIB in mammalian 
cells caused them to 'round up' and disrupted the actin 
cytoskeleton, mimicking the phenotypic changes associ- 
ated with inactivation of Rho proteins. Wagner et al. 
(1997) demonstrated by fluorescence in situ hybridization 
that the GDIA1 gene maps to 17q25.3. The assignment 
was confirmed by the use of a new somatic cell hybrid 
panel for 17q. 

[22306] 

[22307] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22308] Leffers, H.; Nielsen, M. S.; Andersen, A. H.; Honore, B.; 

Madsen, P.; Vandekerckhove, J.; CelisJ. E. : Identification 
of two human rho GDP dissociation inhibitor proteins 
whose overexpression leads to disruption of the actin cy- 
toskeleton. Exp. Cell Res. 209: 165- 174, 1993. ; and 



[22309] Wagner, T.; Tommerup, N.; Wirth, J.; Leffers, H.; Zimmer, 
J.; Back, E.; Weissenbach, J.; Scherer, G. : A somatic cell 
hybrid panel for distal 17q: GDIA1 maps to 17q25.3. Cy- 
togenet. Cell. 

[22310] Further studies establishing the function and utilities of 
ARHGDIA are found in John Hopkins OMIM database 
record ID 601925, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Rho gdp 
dissociation inhibitor (gdi) gamma (ARHGDIG, Accession 
NP_001167.1) is another GAM139 target gene, herein 
designated TARGET GENE. ARHGDIG BINDING SITE1 and 
ARHGDIG BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by ARHGDIG, cor- 
responding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ARHGDIG BINDING SITE1 and ARHGDIG BINDING SITE2, 
designated SEQ ID:6996 and SEQ ID: 10749 respectively, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22311] Another function of GAM139 is therefore inhibition of Rho 
gdp dissociation inhibitor (gdi) gamma (ARHGDIG, Acces- 
sion NP_001167.1) . Accordingly, utilities of GAM139 in- 



elude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ARHGDIG. 

[22312] Rho guanine nucleotide exchange factor (gef) 4 (ARHGEF4, 
Accession NP_127462.1) is another GAM139 target gene, 
herein designated TARGET GENE. ARHGEF4 BINDING SITE1 
and ARHGEF4 BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by ARHGEF4, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ARHGEF4 BIND- 
ING SITE1 and ARHGEF4 BINDING SITE2, designated SEQ 
ID:7064 and SEQ ID:2155 respectively, to the nucleotide 
sequence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22313] Another function of GAM139 is therefore inhibition of Rho 
guanine nucleotide exchange factor (gef) 4 (ARHGEF4, Ac- 
cession NP_127462.1) . Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ARHGEF4. 

[22314] Rho guanine nucleotide exchange factor (gef) 4 (ARHGEF4, 
Accession NP_056135.2) is another GAM139 target gene, 
herein designated TARGET GENE. ARHGEF4 BINDING SITE1 



and ARHGEF4 BINDING SITE2 are target binding sites 
found in untranslated regions of multiple transcripts of 
mRNA encoded by ARHGEF4, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ARHGEF4 BIND- 
ING SITE1 and ARHGEF4 BINDING SITE2, designated SEQ 
ID:7064 and SEQ ID:2155 respectively, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22315] Another function of GAM139 is therefore inhibition of Rho 
guanine nucleotide exchange factor (gef) 4 (ARHGEF4, Ac- 
cession NP.056135.2) . Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ARHGEF4. 

[22316] Rho guanine nucleotide exchange factor (gef) 7 (ARHGEF7, 
Accession NP.663788.1) is another GAM139 target gene, 
herein designated TARGET GENE. ARHGEF7 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of multiple transcripts of mRNA encoded by 
ARHGEF7, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of ARHGEF7 BINDING SITE, designated 
SEQ ID:8435, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22317] Another function of GAM139 is therefore inhibition of Rho 
guanine nucleotide exchange factor (gef) 7 (ARHGEF7, Ac- 
cession NP_663788.1), a gene which acts as a racl gua- 
nine nucleotide exchange factor (gef) and can induce 
membrane ruffling. Accordingly, utilities of GAM139 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ARHGEF7. 

[22318] The function of ARHGEF7 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM40.2.ARLTS1 (Accession NP.612459.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
ARLTS1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by ARLTS1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of ARLTS1 BINDING SITE, designated SEQ ID: 10485, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 



[22319] Another function of GAM139 is therefore inhibition of 

ARLTS1 (Accession NP_612459.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ARLTS1. 

[22320] Ankyrin repeat and socs box-containing 1 (ASB1, Acces- 
sion NP_057198.1) is another GAM139 target gene, herein 
designated TARGET GENE. ASB1 BINDING SITE1 and ASB1 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by ASB1, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ASB1 
BINDING SITE1 and ASB1 BINDING SITE2, designated SEQ 
ID:5956 and SEQ ID:16782 respectively, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22321] Another function of GAM139 is therefore inhibition of 

Ankyrin repeat and socs box-containing 1 (ASB1, Acces- 
sion NP_057198.1), a gene which May mediate protein- 
protein interactions. Accordingly, utilities of GAM139 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ASB1. 

[22322] The function of ASB1 and its association with various dis- 



eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.Activating transcription factor 3 (ATF3, Ac- 
cession NP_004015.2) is another GAM139 target gene, 
herein designated TARGET GENE. ATF3 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by ATF3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ATF3 BINDING SITE, designated SEQ ID: 16226, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22323] Another function of GAM 139 is therefore inhibition of Ac- 
tivating transcription factor 3 (ATF3, Accession 
NP_004015.2) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ATF3. 

[22324] udp-gal:betaglcnac beta 1,4- galactosyltransferase, 

polypeptide 5 (B4GALT5, Accession NP_004767.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. B4GALT5 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 



B4GALT5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of B4GALT5 BINDING SITE, designated 
SEQ ID:2957, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22325] Another function of GAM139 is therefore inhibition of 
Udp-gal:betaglcnac beta 1,4- galactosyltransferase, 
polypeptide 5 (B4GALT5, Accession NP_004767.1) . Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with B4GALT5. 

[22326] Beta-site app-cleaving enzyme 2 (BACE2, Accession 
NP.620477.1) is another GAM139 target gene, herein 
designated TARGET GENE. BACE2 BINDING SITE1 through 
BACE2 BINDING SITE3 are target binding sites found in 
untranslated regions of multiple transcripts of mRNA en- 
coded by BACE2, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BACE2 BINDING SITE1 through 
BACE2 BINDING SITE3, designated SEQID:16352, SEQ 
ID:5247 and SEQ ID:4701 respectively, to the nucleotide 



sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22327] Another function of GAM139 is therefore inhibition of 
Beta-site app-cleaving enzyme 2 (BACE2, Accession 
NP.620477.1), a gene which cleaves intracellular^ the b- 
secretase site of amyloid precursor protein and therefore 
may be associated with Alzheimer's disease and down 
syndrome. Accordingly, utilities of GAM139 include diag- 
nosis, prevention and treatment of Alzheimer's disease 
and down syndrome, and of other diseases and clinical 
conditions associated with BACE2. 

[22328] The function of BACE2 has been established by previous 
studies. Deposition in the brain of the 39- to 43- amino 
acid amyloid- beta peptide is a hallmark of Alzheimer dis- 
ease (AD; 104300), a frequent complication of Down syn- 
drome (OMIM Ref. No. 190685) patients after age 30 
years. Amyloid- beta is generated by proteolytic process- 
ing of the amyloid precursor protein (APP; 104760) by 
beta- and gamma- secretase at the N and C termini, re- 
spectively. Presenilin- 1 (OMIM Ref. No. 104311) is in- 
volved in the gamma- secretase activity. BACE (OMIM Ref. 
No. 604252), a transmembrane aspartyl protease, pos- 
sesses beta- secretase activity. By differential display RT- 



PCR of poorly and highly metastatic breast cancer cell 
lines, followed by screening a bone marrow stroma cell 
cDNA library, Xin et al. (2000) obtained a cDNA encoding 
BACE2, which they termed ALP56. Sequence analysis pre- 
dicted that the 518- amino acid protein has 2 pepsin- like 
active centers, a signal sequence, a propeptide, and a long 
C- terminal extension including a transmembrane do- 
main. Northern blot analysis detected 2.5- and 2.0- kb 
transcripts in metastatic tumors injected in SCID mice (see 
OMIM Ref. No. 202500). In situ hybridization analysis 
demonstrated high expression in breast, colon, and 
prostate cancer biopsies, as well as in normal prostate. 
Northern blot analysis of normal tissue revealed expres- 
sion in prostate, pancreas, and placenta. Further exposure 
detected expression in all tissues tested except brain and 
lymphocytes. Western blot analysis showed expression of 
a 60- kD protein as well as apparent autocleavage prod- 
ucts of 17 and 14 kD. By searching EST databases with the 
BACE sequence and identifying mapped sequences, Saun- 
ders et al. (1999) identified a cDNA encoding BACE2 and 
mapped the gene to 21q22.2- q22.3. Using FISH, Acquati 
et al. (2000) confirmed the localization of BACE2 to 
21q22.3, within the Down syndrome critical region. 



[22329] 

[22330] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22331] xin, H.; Stephans, J. C; Duan, X.; Harrowe, C; Kim, E.; 

Grieshammer, U.; Kingsley, C; Giese, K. : Identification of 
a novel aspartic- like protease differentially expressed in 
human breast cancer cell lines. Biochim. Biophys. Acta 
1501: 125- 137, 2000. ; and 

[22332] Saunders, A. J.; Kim, T.- W.; Tanzi, R. E. : BACE maps to 
chromosome 11 and a BACE homolog, BACE2, reside in 
the obligate Down syndrome region of chromosome 21. 
Science 286: 1255A only. 

[22333] Further studies establishing the function and utilities of 
BACE2 are found in John Hopkins OMIM database record 
ID 605668, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Bromodomain 
adjacent to zinc finger domain, 2a (BAZ2A, Accession 
NP_038477.1) is another GAM139 target gene, herein 
designated TARGET GENE. BAZ2A BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by BAZ2A, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BAZ2A BINDING SITE, designated 
SEQ ID: 12267, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[22334] Another function of GAM139 is therefore inhibition of 

Bromodomain adjacent to zinc finger domain, 2a (BAZ2A, 
Accession NP_038477.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BAZ2A. 

[22335] Brain protein i3 (BRI3, Accession NP_056194.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
BRI3 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by BRI3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BRI3 BINDING SITE, designated SEQ ID:8333, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22336] Another function of GAM139 is therefore inhibition of 

Brain protein i3 (BRI3, Accession NP_056194.1) . Accord- 
ingly, utilities of GAM139 include diagnosis, prevention 



and treatment of diseases and clinical conditions associ- 
ated with BRI3. 

[2233 7 ] BRMS1 (Accession NP_056214.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. BRMS1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
BRMS1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of BRMS1 BINDING SITE, designated 
SEQ ID: 10687, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[22338] Another function of GAM139 is therefore inhibition of 

BRMS1 (Accession NP.056214.1), a gene which may be a 
mediator of metastasis suppression in breast carcinoma 
(by similarity), and therefore may be associated with Hu- 
man breast cancer. Accordingly, utilities of GAM139 in- 
clude diagnosis, prevention and treatment of Human 
breast cancer, and of other diseases and clinical condi- 
tions associated with BRMS1. 

[22339] The function of BRMS1 has been established by previous 
studies. BRMS1 is a human breast carcinoma metastasis 



suppressor gene that maps to llql3, a hotspot in breast 
cancer progression. To assess the effect of BRMS1 on 
breast carcinoma biologic behavior, Seraj et al. (2000) 
transfected BRMS1 into 2 independently derived 
metastatic human breast carcinoma cell lines. Stably 
transfected breast carcinoma cells still formed progres- 
sively growing, locally invasive tumors when injected into 
mammary fat pads, but were significantly less metastatic 
to lungs and regional lymph nodes. 

[22340] 

[22341] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22342] Phillips, K. K.; Welch, D. R.; Miele, M. E.; Lee, J. H.; Wei, L. 
L; Weissman, B. E. : Suppression of MDA- MB- 435 breast 
carcinoma cell metastasis following the introduction of 
human chromosome 11. Cancer Res. 56: 1222- 1227, 
1996. ; and 

[22343] seraj, M. J.; Samant, R. S.; Verderame, M. F.; Welch, D. R. : 
Functional evidence for a novel human breast carcinoma 
metastasis suppressor, BRMS1, encoded at chromosome 
llql3. Cancer Res. 

[22344] Further studies establishing the function and utilities of 



BRMS1 are found in John Hopkins OMIM database record 
ID 606259, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. C14orfl07 
(Accession NP_061057.1) is another GAM139 target gene, 
herein designated TARGET GENE. C14orfl07 BINDING 
SITE1 and C14orfl07 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
C14orfl07, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C14orfl07 BINDING SITE1 and 
C14orfl07 BINDING SITE2, designated SEQ ID:9620 and 
SEQ ID: 17830 respectively, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[22345] Another function of GAM139 is therefore inhibition of 

C14orfl07 (Accession NP_061057.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
C14orfl07. 

[22346] Chromosome 14 open reading frame 9 (C14orf9, Acces- 
sion NP_653169.1) is another GAM139 target gene, herein 
designated TARGET GENE. C14orf9 BINDING SITE is a tar- 



get binding site found in the 3^ untranslated region of 
mRNA encoded by C14orf9, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C14orf9 BIND- 
ING SITE, designated SEQ ID:17946, to the nucleotide se- 
quence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22347] Another function of GAM139 is therefore inhibition of 

Chromosome 14 open reading frame 9 (C14orf9, Acces- 
sion NP.653169.1) . Accordingly, utilities of GAM139 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C14orf9. 

[22348] ci5orfl6 (Accession NP.570971.1) is another GAM139 
target gene, herein designated TARGET GENE. C15orfl6 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by C15orfl6, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
C15orfl6 BINDING SITE, designated SEQ ID:17482, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 



[22349] Another function of GAM139 is therefore inhibition of 

C15orfl6 (Accession NP_570971.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
C15orfl6. 

[22350] ci6orf5 (Accession NP_037531.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. C16orf5 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by C16orf5, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of C16orf5 
BINDING SITE, designated SEQ ID:9004, to the nucleotide 
sequence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22351] Another function of GAM139 is therefore inhibition of 

C16orf5 (Accession NP_037531.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
C16orf5. 

[22352] Chromosome 20 open reading frame 130 (C20orfl30, Ac- 
cession XP_029741.1) is another GAM139 target gene, 
herein designated TARGET GENE. C20orfl30 BINDING SITE 



is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C20orfl30, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl30 
BINDING SITE, designated SEQ ID:891, to the nucleotide 
sequence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22353] Another function of GAM139 is therefore inhibition of 

Chromosome 20 open reading frame 130 (C20orfl30, Ac- 
cession XP.029741.1) . Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl30. 

[22354] Chromosome 20 open reading frame 44 (C20orf44, Ac- 
cession NP_060714.2) is another GAM139 target gene, 
herein designated TARGET GENE. C20orf44 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C20orf44, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orf44 
BINDING SITE, designated SEQ ID:6027, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 



also designated SEQ ID:327. 

[22355] Another function of GAM139 is therefore inhibition of 
Chromosome 20 open reading frame 44 (C20orf44, Ac- 
cession NP.060714.2) . Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orf44. 

[22356] Chromosome 22 open reading frame 5 (C22orf5, Acces- 
sion NP_036396.1) is another GAM139 target gene, herein 
designated TARGET GENE. C22orf5 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by C22orf5, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C22orf5 BIND- 
ING SITE, designated SEQ ID: 1661, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22357] Another function of GAM139 is therefore inhibition of 

Chromosome 22 open reading frame 5 (C22orf5, Acces- 
sion NP_036396.1) . Accordingly, utilities of GAM139 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C22orf5. 

[22358] C6orf49 (Accession NP_060071.1) is another GAM 139 tar- 



get gene, herein designated TARGET GENE. C6orf49 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
C6orf49, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of C6orf49 BINDING SITE, designated 
SEQ ID:11971, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[22359] Another function of GAM139 is therefore inhibition of 

C6orf49 (Accession NP_060071.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
C6orf49. 

[22360] Complement component 8, gamma polypeptide (C8G, Ac- 
cession NP_000597.1) is another GAM139 target gene, 
herein designated TARGET GENE. C8G BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by C8G, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of C8G BINDING SITE, desig- 



nated SEQ ID:8475, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22361] Another function of GAM139 is therefore inhibition of 

Complement component 8, gamma polypeptide (C8G, Ac- 
cession NP_000597.1), a gene which is one of three com- 
ponents of complement C8, a constitutent of the mem- 
brane attack complex. Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C8G. 

[22362] The function of C8G has been established by previous 

studies. The eighth component of complement (C8) con- 
sists of 3 nonidentical subunits arranged asymmetrically 
as a disulfide- linked alpha- gamma dimer and a nonco- 
valently associated beta chain. Genetic studies of C8 poly- 
morphisms established that alpha- gamma and beta are 
encoded at different loci (see OMIM Ref. No. 120950, 
120960). Implicit in this finding was the existence of 2 
different genes and the likelihood that alpha- gamma is 
synthesized as a single- chain precursor. Ng et al. (1987), 
however, presented evidence that the C8 molecule is as- 
sembled from 3 different gene products, alpha, beta, and 
gamma, that undergo both covalent and noncovalent as- 



sociation to yield the mature protein. The linkage rela- 
tionships of the gamma locus to the others are unknown. 
Ng et al. (1987) identified a cDNA clone containing the 
entire coding region for the human gamma polypeptide, 
and its sequence supported the existence of a separate 
gamma mRNA. Whereas the alpha chain and beta chain of 
C8 show an overall sequence homology to C6, C7, and C9 
(which like C8 are involved in the membrane- attack com- 
plex that leads to lysis of target cells), the gamma chain 
was found by Haefliger et al. (1987) to show structural 
homology to protein HC (alpha- 1- microglobulin/bikunin 
precursor; AMBP; 176870). This suggested a similar 3- di- 
mensional structure of the 2 proteins and a possible func- 
tional relationship. Hunt et al. (1987) also pointed out the 
close sequence homology of C8C to alpha- 1- microglob- 
ulin. The C8G gene and its protein product belong to the 
lipocalin superfamily, a group of distantly related and 
similarly folded proteins that are able to carry small 
lipophilic molecules such as retinol, odorants, and 
steroids. The lipocalin superfamily has a very ancient ori- 
gin since lipocalins are found in arthropods as well as in 
vertebrates. 

[22363] 



[22364] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22365] NQj s. C; Rao, A. C; Howard, O. M. Z.; Sodetz, J. M. : The 
eighth component of human complement: evidence that it 
is an oligomeric serum protein assembled from products 
of three different genes. Biochemistry 26: 5229- 5233, 
1987. ; and 

[22366] Hunt, L. T.; Elzanowski, A.; Barker, W. C. : The homology 
of complement factor C8 gamma chain and alpha- 1- mi- 
croglobulin. Biochem. Biophys. Res. Commun. 149: 282- 
288, 1987. 

[22367] Further studies establishing the function and utilities of 
C8G are found in John Hopkins OMIM database record ID 
120930, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Chromosome 9 open 
reading frame 14 (C9orfl4, Accession XP_098859.2) is 
another GAM139 target gene, herein designated TARGET 
GENE. C9orfl4 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by 
C9orfl4, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of C9orfl4 BINDING SITE, designated 
SEQ ID: 10704, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[22368] Another function of GAM139 is therefore inhibition of 

Chromosome 9 open reading frame 14 (C9orfl4, Acces- 
sion XP.098859.2) . Accordingly, utilities of GAM139 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C9orfl4. 

[22369] Carbonic anhydrase xii (CA12, Accession NP_001209.1) is 
another GAM139 target gene, herein designated TARGET 
GENE. CA12 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by CA12, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CA12 BINDING SITE, designated SEQID:4145, 
to the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22370] Another function of GAM139 is therefore inhibition of 

Carbonic anhydrase xii (CA12, Accession NP_001209.1), a 
gene which functions in cellular transport and metabolic 
processes, and therefore may be associated with Cell renal 



carcinomas. Accordingly, utilities of GAM139 include di- 
agnosis, prevention and treatment of Cell renal carcino- 
mas, and of other diseases and clinical conditions associ- 
ated with CA12. 
[22371] The function of CA12 has been established by previous 
studies. Tureci et al. (1998) cloned the gene identified by 
Sahin et al. (1995) from the RCC and named it CA XII. The 
cDNA sequence encodes a deduced 354- amino acid pro- 
tein with a predicted molecular mass of 39,448 Da and 
features of a type I membrane protein. The extracellular 
CA domain shows 30 to 42% similarity with known human 
CAs, contains all 3 zinc- binding histidine residues found 
in active CAs, and contains 2 potential sites for asparagine 
glycosylation. Expression of the CAXII cDNA in mam- 
malian cells produced a 43- to 44- kD doublet; treatment 
with PNGase (endoglycosidase) F resulted in a single 39- 
kD product. The recombinant CA XII had appreciable cat- 
alytic activity. By Northern blot analysis, the authors de- 
tected a 4.5- kb CA XII transcript in normal human kid- 
ney, colon, and activated lymphocytes. They found that 
CAXII is overexpressed in 10% of clear cell renal carcino- 
mas, as compared with the corresponding normal renal 
tissue. Sequencing revealed no differences between the 



RCC- derived cDNA and a CA XII cDNA isolated from nor- 
mal kidney. Carbonic anhydrases (CAs) are a family of zinc 
metalloenzymes. For background information on the CA 
family, 

[22372] 

[22373] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22374] Tureci, O.; Sahin, U.; Vollmar, E.; Siemer, S.; Gotten, E.; 
Seitz, C; Parkkila, A. K.; Shah, G. N.; Grubb, J. H.; Pfre- 
undschuh, M.; Sly, W. S. : Human carbonic anhydrase XII: 
cDNA cloning, expression, and chromosomal localization 
of a carbonic anhydrase gene that is overexpressed in 
some renal cell cancers. Proc. Nat. Acad. Sci. 95: 7608- 
7613, 1998. ; and 

[22375] sahin, U.; Tureci, O.; Schmitt, H.; Cochlovius, B.; Johannes, 
T.; Schmits, R.; Stenner, F.; Luo, C; Schobert, I.; Pfreund- 
schuh, M. : Human neoplasms elicit multiple specific im- 
mune resp. 

[22376] Further studies establishing the function and utilities of 
CA12 are found in John Hopkins OMIM database record ID 
603263, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Calmodulin-like 3 



(CALML3, Accession NP_005176.1) is another GAM139 
target gene, herein designated TARGET GENE. CALML3 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by CALML3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CALML3 BINDING SITE, designated SEQ ID:7337, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22377] Another function of GAM139 is therefore inhibition of 
Calmodulin-like 3 (CALML3, Accession NP.005176.1) . 
Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CALML3. 

[22378] Caspase 2, apoptosis-related cysteine protease (neural 
precursor cell expressed, developmentally down-reg- 
ulated 2) (CASP2, Accession NP_116765.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
CASP2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by CASP2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CASP2 BINDING SITE, designated 
SEQ ID:9375, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22379] Another function of GAM139 is therefore inhibition of 
Caspase 2, apoptosis-related cysteine protease (neural 
precursor cell expressed, developmentally down-reg- 
ulated 2) (CASP2, Accession NP_116765.1), a gene which 
involves in the activation cascade of caspases responsible 
for apoptosis execution. Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CASP2. 

[22380] The function of CASP2 has been established by previous 
studies. Lassus et al. (2002) found that cytotoxic stress 
causes activation of caspase- 2 and that this caspase is 
required for the permeabilization of mitochondria. Cas- 
pase- 2 is required for stress- induced apoptosis and for 
release of cytochrome c and Smac (OMIM Ref. No. 
605219) from mitochondria and for translocation of Bax 
from the cytoplasm to mitochondria. 

[22381] Animal model experiments lend further support to the 
function of CASP2. To evaluate the requirement for cas- 
pase- 2 in various aspects of apoptosis, Bergeron et al. 



(1998) generated caspase- 2- deficient mice. Excess 
numbers of the germ cells were 'endowed' in ovaries of 
mutant mice, and the oocytes were resistant to cell death 
following exposure to chemotherapeutic drugs. Apoptosis 
mediated by granzyme B (OMIM Ref. No. 123910) and 
perforin (OMIM Ref. No. 170280) was defective in cas- 
pase- 2- deficient B lymphoblasts. In contrast, cell death 
of motor neurons during development was accelerated in 
caspase- 2- deficient mice. In addition, caspase- 2- defi- 
cient sympathetic neurons underwent apoptosis more ef- 
fectively than wildtype neurons when deprived of nerve 
growth factor. Thus, caspase- 2 acts as both a positive 
and a negative cell death effector, depending upon cell 
lineage and stage of development. 

[22382] | t j S appreciated that the abovementioned animal model 
for CASP2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[22383] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22384] Bergeron, L; Perez, G. I.; Macdonald, C; Shi, L; Sun, Y.; 
Jurisicova, A.; Varmuza, S.; Latham, K. E.; Flaws, J. A.; 



Salter, J. C. M.; Hara, H.; Moskowitz, M. A.; Li, E.; Green- 
berg, A.; Tilly, J. L; Yuan, J. : Defects in regulation of 
apoptosis in caspase- 2- deficient mice. Genes Dev. 12: 
1304- 1314, 1998. ; and 
[22385] Lassus, P.; Opitz- Araya, X.; Lazebnik, Y. : Requirement 
for caspase- 2 in stress- induced apoptosis before mito- 
chondrial permeabilization. Science 297: 1352- 1354, 
2002. 

[22386] Further studies establishing the function and utilities of 
CASP2 are found in John Hopkins OMIM database record 
ID 600639, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Caspase 2, 
apoptosis-related cysteine protease (neural precursor cell 
expressed, developmentally down-regulated 2) (CASP2, 
Accession NP_116766.1) is another GAM139 target gene, 
herein designated TARGET GENE. CASP2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by CASP2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CASP2 BINDING SITE, designated SEQ ID:9375, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 



GAM RNA, also designated SEQ ID:327. 

[22387] Another function of GAM139 is therefore inhibition of 
Caspase 2, apoptosis-related cysteine protease (neural 
precursor cell expressed, developmentally down-reg- 
ulated 2) (CASP2, Accession NP_116766.1), a gene which 
involves in the activation cascade of caspases responsible 
for apoptosis execution. Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with CASP2. 

[22388] The function of CASP2 has been established by previous 
studies. Lassus et al. (2002) found that cytotoxic stress 
causes activation of caspase- 2 and that this caspase is 
required for the permeabilization of mitochondria. Cas- 
pase- 2 is required for stress- induced apoptosis and for 
release of cytochrome c and Smac (OMIM Ref. No. 
605219) from mitochondria and for translocation of Bax 
from the cytoplasm to mitochondria. 

[22389] Animal model experiments lend further support to the 
function of CASP2. To evaluate the requirement for cas- 
pase- 2 in various aspects of apoptosis, Bergeron et al. 
(1998) generated caspase- 2- deficient mice. Excess 
numbers of the germ cells were 'endowed' in ovaries of 
mutant mice, and the oocytes were resistant to cell death 



following exposure to chemotherapeutic drugs. Apoptosis 
mediated by granzyme B (OMIM Ref. No. 123910) and 
perforin (OMIM Ref. No. 170280) was defective in cas- 
pase- 2- deficient B lymphoblasts. In contrast, cell death 
of motor neurons during development was accelerated in 
caspase- 2- deficient mice. In addition, caspase- 2- defi- 
cient sympathetic neurons underwent apoptosis more ef- 
fectively than wildtype neurons when deprived of nerve 
growth factor. Thus, caspase- 2 acts as both a positive 
and a negative cell death effector, depending upon cell 
lineage and stage of development. 

[22390] it is appreciated that the abovementioned animal model 
for CASP2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[22391] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22392] Bergeron, L; Perez, G. I.; Macdonald, C; Shi, L; Sun, Y.; 
Jurisicova, A.; Varmuza, S.; Latham, K. E.; Flaws, J. A.; 
Salter, J. C. M.; Hara, H.; Moskowitz, M. A.; Li, E.; Green- 
berg, A.; Tilly, J. L.; Yuan, J. : Defects in regulation of 
apoptosis in caspase- 2- deficient mice. Genes Dev. 12: 



1304- 1314, 1998. ; and 
[22393] Lassus, P.; Opitz- Araya, X.; Lazebnik, Y. : Requirement 
for caspase- 2 in stress- induced apoptosis before mito- 
chondrial permeabilization. Science 297: 1352- 1354, 
2002. 

[22394] Further studies establishing the function and utilities of 
CASP2 are found in John Hopkins OMIM database record 
ID 600639, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Core-binding 
factor, runt domain, alpha subunit 2; translocated to, 1; 
cyclin d-related (CBFA2T1, Accession NP_783554.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. CBFA2T1 BINDING SITE is a target binding site 
found in the 5^ untranslated region of multiple transcripts 
of mRNA encoded by CBFA2T1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CBFA2T1 BIND- 
ING SITE, designated SEQ ID:14704, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22395] Another function of GAM139 is therefore inhibition of 
Core-binding factor, runt domain, alpha subunit 2; 



translocated to, 1; cyclin d-related (CBFA2T1, Accession 
NP_783554.1), a gene which produces a chimeric gene 
made up of the 5- prime region of the AML1 gene fused 
to the 3- prime region of the ETO gene through translo- 
cation, and therefore may be associated with Human 
leukemia. Accordingly, utilities of GAM139 include diag- 
nosis, prevention and treatment of Human leukemia., and 
of other diseases and clinical conditions associated with 
CBFA2T1. 

[22396] The function of CBFA2T1 has been established by previ- 
ous studies. Wolford and Prochazka (1998) reported that 
the MTG8 gene contains 13 exons spanning over 87 kb of 
DNA. They identified cDNAs representing alternatively 
spliced MTG8 transcripts in which a 155- bp exon (9a) is 
present. Inclusion of this exon changes the reading frame, 
resulting in the introduction of a premature stop codon. 
The encoded truncated proteins lack 177 C- terminal 
residues, which is the region containing 2 putative zinc 
finger motifs, the last P/S/T- rich domain, and a putative 
alpha- helical coiled- coil structure. Northern blot analysis 
of human tissues detected an approximately 5.5- kb 
MTG8 transcript in heart, brain, placenta, lung, skeletal 
muscle, and pancreas but not in liver or kidney. RT- PCR 



analysis of a number of human tissues showed highest 
levels of MTG8 expression in fetal brain, followed by adult 
brain and heart. Relatively abundant mRNA levels were 
also found in lung, pituitary, and placenta. When first 
identified as a partner with AML1 in acute myeloid 
leukemia (Erickson et al., 1992; Miyoshi et al., 1993), the 
gene was referred to as MTG8 for 'myeloid translocation 
gene on 8q22.' Wolford et al. (1998) found that MTG8 
mRNAs are expressed at relatively high levels in human 
adipose tissue. They therefore investigated MTG8 as a 
candidate gene in obesity, studying the relationship be- 
tween a highly polymorphic marker in the 3- prime un- 
translated region of the MTG8 gene and obesity in Pima 
Indians of Arizona, a population with one of the highest 
reported rates of obesity. They detected a male- specific 
association with age- adjusted percentage body fat (p = 
0.0002), body mass index (p = 0.01), waist circumference 
(p = 0.008), and thigh circumference (p = 0.02). Compar- 
ative analysis of all 13 MTG8 exons in 30 Pimas did not 
reveal any genetic variants that could explain the associa- 
tion with obesity in males. 

[22397] 

[22398] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[22399] Wolford, J. K.; Prochazka, M. : Structure and expression of 
the human MTG8/ETO gene. Gene 212: 103- 109, 1998. ; 
and 

[22400] Miyoshi, H.; Kozu, T.; Shimizu, K.; Enomoto, K.; Maseki, 

N.; Kaneko, Y.; Kamada, N.; Ohki, M. : The t(8;21) translo- 
cation in acute myeloid leukemia results in production of 
an AML1- MTG8. 

[22401] Further studies establishing the function and utilities of 
CBFA2T1 are found in John Hopkins OMIM database 
record ID 133435, and in cited publications listed in Table 
5, which are hereby incorporated by reference. Carbonyl 
reductase 1 (CBR1, Accession NP_001748.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
CBR1 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by CBR1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CBR1 BINDING SITE, designated SEQ ID:13028, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 



[22402] Another function of GAM139 is therefore inhibition of 
Carbonyl reductase 1 (CBR1, Accession NP_001748.1), a 
gene which catalyze the reduction of a wide variety of car- 
bonyl compounds including the antitumor anthracycline 
antibiotics. Accordingly, utilities of GAM139 include diag- 
nosis, prevention and treatment of diseases and clinical 
conditions associated with CBR1. 

[22403] The function of CBR1 has been established by previous 
studies. Carbonyl reductase (EC 1.1.1.184) is 1 of several 
monomeric, NADPH- dependent oxidoreductases having 
wide specificity for carbonyl compounds that are generally 
referred to as aldoketoreductases. Others include alde- 
hyde reductase (EC 1.1.1.2; 103830) and aldose reductase 
(EC 1.1.1.21; 103880). Wermuth et al. (1988) isolated and 
characterized a cDNA complementary to carbonyl reduc- 
tase mRNA from a human placenta cDNA library. The 
cDNA contained an open reading frame encoding a pro- 
tein comprised of 277 amino acids with a molecular 
weight of 30,375. Comparison of the predicted protein 
sequence with the primary structures of other aldoketore- 
ductases showed no significant homologies. A possible 
homology, on the other hand, was found between car- 
bonyl reductase and 'short' subunit alcohol/polyol dehy- 



drogenases. Carbonyl reductase catalyzes the reduction of 
a great variety of carbonyl compounds, e.g., quinones de- 
rived from polycyclic aromatic hydrocarbons, 9- keto- 
prostaglandins, and the antitumor anthracycline antibi- 
otics daunorubicin and doxorubicin. The enzyme is widely 
distributed in human tissues and also occurs in other 
mammalian and nonmammalian species. In a carbonyl re- 
ductase cDNA cloned from a breast cancer cell line, For- 
rest et al. (1990) demonstrated 1,219 basepairs. Southern 
analysis of genomic DNA digested with several restriction 
enzymes and analyzed by hybridization with a labeled 
cDNA probe indicated that carbonyl reductase is probably 
coded by a single gene and does not belong to a family of 
structurally similar enzymes. Southern analysis of 17 
mouse/human somatic cell hybrids showed that carbonyl 
reductase is located on chromosome 21. Carbonyl reduc- 
tase mRNA was induced 3- or 4- fold in 24 hours with 
BHA, beta- naphthoflavone, or Sudan 1. Avramopoulos et 
al. (1992) confirmed assignment to chromosome 21 by 
genetic linkage mapping using a DNA polymorphism from 
the 3- prime untranslated region of the CBR gene. They 
demonstrated, furthermore, that the gene lies between 
that for interferon- alpha receptor (OMIM Ref. No. 



107450) and D21S55, being about 3.4 and 7.2 cM, re- 
spectively, from the 2 flanking loci. The findings placed 
CBR in the telomeric band 21q22.3. By high- resolution 
fluorescence in situ hybridization, Lemieux et al. (1993) 
mapped the CBR gene to 21q22.12, very close to the 
SOD1 locus at position 21q22.11. CBR displayed gene 
dosage effects in trisomy 21 human lymphoblasts at both 
the DNA and the mRNA levels. With increasing chromo- 
some 21 ploidy, lymphoblasts also showed increased 
aldo- keto reductase activity and increased quinone re- 
ductase activity. Both of these activities have been shown 
to be associated with carbonyl reductase. The location of 
CBR near SOD1 and the increased enzyme activity and po- 
tential for free radical modulation in trisomy 21 cells im- 
plicate CBR as a candidate for contributing to the pathol- 
ogy of Down syndrome. 

[22404] 

[22405] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[22406] watanabe, K.; Sugawara, C; Ono, A.; Fukuzumi, Y.; 

Itakura, S.; Yamazaki, M.; Tashiro, H.; Osoegawa, K.; 

Soeda, E.; Nomura, T. : Mapping of a novel human car- 



bonyl reductase, CBR3, and ribosomal pseudogenes to 
human chromosome 21q22.2. Genomics 52: 95- 100, 
1998. ; and 

[22407] Lemieux, N.; Malfoy, B.; Forrest, G. L. : Human carbonyl 

reductase (CBR) localized to band 21q22.1 by high- reso- 
lution fluorescence in situ hybridization displays gene 
dosage effects in t. 

[22408] Further studies establishing the function and utilities of 
CBR1 are found in John Hopkins OMIM database record ID 
114830, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Chemokine (c-c mo- 
tif) receptor 8 (CCR8, Accession NP.005 192.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
CCR8 BINDING SITE is a target binding site found in the 5^ 
untranslated region of mRNA encoded by CCR8, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CCR8 BINDING SITE, designated SEQ ID:2636, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22409] Another function of GAM139 is therefore inhibition of 
Chemokine (c-c motif) receptor 8 (CCR8, Accession 



NP_005192.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CCR8. 

[22410] Cdl51 antigen (CD151, Accession NP_620599.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. CD151 BINDING SITE1 and CD151 BINDING SITE2 
are target binding sites found in untranslated regions of 
multiple transcripts of mRNA encoded by CD151, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CD151 BINDING SITE1 and CD151 BINDING SITE2, desig- 
nated SEQ ID:5033 and SEQ ID:15477 respectively, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22411] Another function of GAM 139 is therefore inhibition of 
Cdl51 antigen (CD151, Accession NP_620599.1) . Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CD151. 

[22412] C dl51 antigen (CD151, Accession NP_620599.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. CD151 BINDING SITE1 and CD151 BINDING SITE2 



are target binding sites found in untranslated regions of 
multiple transcripts of mRNA encoded by CD151, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CD151 BINDING SITE1 and CD151 BINDING SITE2, desig- 
nated SEQ ID:15477 and SEQ ID:5033 respectively, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22413] Another function of GAM139 is therefore inhibition of 
Cdl51 antigen (CD151, Accession NP.620599.1) . Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CD151. 

[22414] cdlb antigen, b polypeptide (CD1B, Accession 

NP_001755.1) is another GAM139 target gene, herein 
designated TARGET GENE. CD1B BINDING SITE1 and CD1B 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by CD1B, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CD1B 
BINDING SITE1 and CD1B BINDING SITE2, designated SEQ 



ID:6775 and SEQ ID:9277 respectively, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 
[22415] Another function of GAM139 is therefore inhibition of 
Cdlb antigen, b polypeptide (CD1B, Accession 
NP_001755.1), a gene which is member B of the CD1 fam- 
ily and involved in antigen presentation. Accordingly, util- 
ities of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CD1B. 

[22416] The function of CD1B has been established by previous 
studies. CD1B is a group 1 member of the CD1 family of 
major histocompatibility (MHC)- like glycoproteins. See 
CD1A (OMIM Ref. No. 188370) for background on CD1 
molecules. Beckman et al. (1994) and Sieling et al. (1995) 
showed that T cells can recognize not only peptide anti- 
gens presented by classical MHC molecules, but also viru- 
lence- associated mycobacterial lipid antigens such as 
mycolic acids and lipoarabinomannan (LAM) derivatives, 
respectively, presented to TCRA (OMIM Ref. No. 
186880)/TCRB+ (OMIM Ref. No. 186930) CD4- CD8- T 
cells by CD1B- bearing antigen- presenting cells (APCs). 
Sieling et al. (1995) found that LAM recognition requires 



internalization and acidification in the endosomal com- 
partment before presentation on the APC surface. Exam- 
ining dermal leprosy (OMIM Ref. No. 246300) lesions by 
immunohistochemistry from patients with the tuberculoid 
form of the disease, associated with high specific cell- 
mediated immunity (CMI), Sieling et al. (1999) observed 
strong induction of CD1A, CD1B, and CD1C (OMIM Ref. 
No. 188340) expression. In contrast, lesions from patients 
with the lepromatous form, associated with weak or ab- 
sent M. leprae- specific CMI, do not express CD1 anti- 
gens. Moreover, by 2- color immunofluorescence analysis, 
Sieling et al. (1999) demonstrated that the cells express- 
ing CD1 antigens are CD83+ (OMIM Ref. No. 604534) 
dendritic cells, which are also highly efficient APCs for 
CD1B- restricted T cells in vitro. In a review of CD1 lipid 
antigen presentation, Park and Bendelac (2000) noted that 
lipid binding might occur in the secretory pathway, at the 
cell surface, or only after internalization in an acidified 
compartment. CD1B is located in the late endosome or 
lysosome. Access to the endocytic pathway is regulated by 
a tyrosine- based motif in the cytoplasmic tail of CD1 that 
differs among CD1B, CD1C, and CD1D (OMIM Ref. No. 
188410). 



[22417] 

[22418] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22419] sieling, P. A.; Jullien, D.; Dahlem, M.; Tedder, T. F.; Rea, T. 
H.; Modlin, R. L; Porcelli, S. A. : CD1 expression by den- 
dritic cells in human leprosy lesions: correlation with ef- 
fective host immunity. J. Immun. 162: 1851- 1858, 1999. 
; and 

[22420] park, s.- H.; Bendelac, A. : CD1- restricted T- cell re- 
sponses and microbial infection. Nature 406: 788- 792, 
2000. 

[22421] Further studies establishing the function and utilities of 
CD1B are found in John Hopkins OMIM database record ID 
188360, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cd79a antigen 
(immunoglobulin-associated alpha) (CD79A, Accession 
NP_067612.1) is another GAM139 target gene, herein 
designated TARGET GENE. CD79A BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CD79A, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 



the complementarity of the nucleotide sequences of 
CD79A BINDING SITE, designated SEQ ID:9511, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22422] Another function of GAM139 is therefore inhibition of 
Cd79a antigen (immunoglobulin-associated alpha) 
(CD79A, Accession NP_067612.1), a gene which may ba 
associated with surface immunoglobulin on B cells and in- 
volved in signal transduction. Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CD79A. 

[22423] The function of CD79A has been established by previous 
studies. The mouse mbl gene was originally identified on 
the basis of its restricted expression in lymphocytes of B 
lineage. Predicted structural homology with the gamma 
chain of the CD3 complex of T cells (OMIM Ref. No. 
186740) led to the suggestion that the MB1 protein may 
associate with surface immunoglobulin on B cells and be 
involved in signal transduction. To identify genes specifi- 
cally expressed in normal human B cells, Ha et al. (1992) 
constructed a B minus T lymphocyte subtraction library 
and isolated a cDNA clone highly homologous to murine 
mbl. The full- length cDNA was found to encode a mem- 



brane glycoprotein of 226 amino acids which showed 
striking homology to the mouse mbl through much of its 
structure. The B- cell antigen receptor complex consists 
of a clonally restricted antigen binding molecule 
(membrane Ig) associated noncovalently with an 'invariant' 
transducer/transporter complex, the CD79A/CD79B 
(alternatively known as Ig- alpha/lg- beta) heterodimer; 
see review by Reth (1992). Hashimoto et al. (1994) deter- 
mined the germline DNA sequence of the human IGA gene 
by PCR sequencing of a cosmid clone derived from an ar- 
rayed human chromosome 19 library. The IGA gene was 
localized to 19ql3.2 in a site within the CEA (OMIM Ref. 
No. 114890)- like gene cluster. The initial assignment to 
chromosome 19 was done by searching a hamster/human 
somatic cell DNA panel for PCR products of a predicted 
size. Once the gene was localized to chromosome 19, a 
19- enriched cosmid library was screened by Southern 
blotting with the identification of 6 probe- positive cos- 
mids. These studies, as well as fluorescence in situ hy- 
bridization, precisely mapped the gene to 19ql3.2. The 
gene was found to reside on a contig between CGM1, a 
member of the CEA family, and biliary glycoprotein I 
(BGP1; 109770), which are separated by less than 600 kb. 



Like the mouse counterpart, the human IGA gene has 5 
exons interrupted by 4 introns 

[22424] 

[22425] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22426] Ha, H.; Kubagawa, H.; Burrows, P. D. : Molecular cloning 
and expression pattern of a human gene homologous to 
the murine mb- 1 gene. J. Immun. 148: 1526- 1531, 
1992. ; and 

[22427] Hashimoto, S.; Mohrenweiser, H. W.; Gregersen, P. K.; 

Chiorazzi, N. : Chromosomal localization, genomic struc- 
ture, and allelic polymorphism of the human CD79a (Ig- 
alpha/mb- 1) gene. Immun. 

[22428] Further studies establishing the function and utilities of 
CD79A are found in John Hopkins OMIM database record 
ID 112205, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cd79a antigen 
(immunoglobulin-associated alpha) (CD79A, Accession 
NP_001774.1) is another GAM139 target gene, herein 
designated TARGET GENE. CD79A BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CD79A, correspond- 



ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
CD79A BINDING SITE, designated SEQ ID:9511, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22429] Another function of GAM139 is therefore inhibition of 
Cd79a antigen (immunoglobulin-associated alpha) 
(CD79A, Accession NP_001774.1), a gene which may ba 
associated with surface immunoglobulin on B cells and in- 
volved in signal transduction. Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CD79A. 

[22430] jhe function of CD79A has been established by previous 
studies. The mouse mbl gene was originally identified on 
the basis of its restricted expression in lymphocytes of B 
lineage. Predicted structural homology with the gamma 
chain of the CD3 complex of T cells (OMIM Ref. No. 
186740) led to the suggestion that the MB1 protein may 
associate with surface immunoglobulin on B cells and be 
involved in signal transduction. To identify genes specifi- 
cally expressed in normal human B cells, Ha et al. (1992) 
constructed a B minus T lymphocyte subtraction library 



and isolated a cDNA clone highly homologous to murine 
mbl. The full- length cDNA was found to encode a mem- 
brane glycoprotein of 226 amino acids which showed 
striking homology to the mouse mbl through much of its 
structure. The B- cell antigen receptor complex consists 
of a clonally restricted antigen binding molecule 
(membrane Ig) associated noncovalently with an 'invariant' 
transducer/transporter complex, the CD79A/CD79B 
(alternatively known as Ig- alpha/lg- beta) heterodimer; 
see review by Reth (1992). Hashimoto et al. (1994) deter- 
mined the germline DNA sequence of the human IGA gene 
by PCR sequencing of a cosmid clone derived from an ar- 
rayed human chromosome 19 library. The IGA gene was 
localized to 19ql3.2 in a site within the CEA (OMIM Ref. 
No. 114890)- like gene cluster. The initial assignment to 
chromosome 19 was done by searching a hamster/human 
somatic cell DNA panel for PCR products of a predicted 
size. Once the gene was localized to chromosome 19, a 
19- enriched cosmid library was screened by Southern 
blotting with the identification of 6 probe- positive cos- 
mids. These studies, as well as fluorescence in situ hy- 
bridization, precisely mapped the gene to 19ql3.2. The 
gene was found to reside on a contig between CGM1, a 



member of the CEA family, and biliary glycoprotein I 
(BGP1; 109770), which are separated by less than 600 kb. 
Like the mouse counterpart, the human IGA gene has 5 
exons interrupted by 4 introns 

[22431] 

[22432] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22433] Ha, H.; Kubagawa, H.; Burrows, P. D. : Molecular cloning 
and expression pattern of a human gene homologous to 
the murine mb- 1 gene. J. Immun. 148: 1526- 1531, 
1992. ; and 

[22434] Hashimoto, S.; Mohrenweiser, H. W.; Gregersen, P. K.; 

Chiorazzi, N. : Chromosomal localization, genomic struc- 
ture, and allelic polymorphism of the human CD79a (Ig- 
alpha/mb- 1) gene. Immun. 

[22435] Further studies establishing the function and utilities of 
CD79A are found in John Hopkins OMIM database record 
ID 112205, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Cd80 antigen 
(cd28 antigen ligand 1, b7-l antigen) (CD80, Accession 
NP_005182.1) is another GAM139 target gene, herein 
designated TARGET GENE. CD80 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by CD80, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CD80 BINDING SITE, designated 
SEQ ID: 14816, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[22436] Another function of GAM139 is therefore inhibition of 
Cd80 antigen (cd28 antigen ligand 1, b7-l antigen) 
(CD80, Accession NP.005 182.1), a gene which provides 
regulatory signals forT lymphocytes. Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with CD80. 

[22437] The function of CD80 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM66.2.Cd97 antigen (CD97, Accession 
NP_510966.1) is another GAM139 target gene, herein 
designated TARGET GENE. CD97 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CD97, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CD97 
BINDING SITE, designated SEQ ID:830, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 
[22438] Another function of GAM139 is therefore inhibition of 

Cd97 antigen (CD97, Accession NP_5 10966.1) . Accord- 
ingly, utilities of GAM139 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CD97. 



[22439] cd97 antigen (CD97, Accession NP_001775.2) is another 
GAM139 target gene, herein designated TARGET GENE. 
CD97 BINDING SITE is a target binding site found in the 3 x 
untranslated region of multiple transcripts of mRNA en- 
coded by CD97, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CD97 BINDING SITE, designated 
SEQ ID:830, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22440] Another function of GAM139 is therefore inhibition of 
Cd97 antigen (CD97, Accession NP_001775.2) . Accord- 
ingly, utilities of GAM139 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with CD97. 

[22441] c e || division cycle 42 (gtp binding protein, 25kda) 

(CDC42, Accession NP_001782.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. CDC42 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
CDC42, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 



cleotide sequences of CDC42 BINDING SITE, designated 
SEQ ID: 17563, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[22442] Another function of GAM139 is therefore inhibition of Cell 
division cycle 42 (gtp binding protein, 25kda) (CDC42, 
Accession NP_001782.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDC42. 

[ 2244 3] Cadherin 12, type 2 (n-cadherin 2) (CDH12, Accession 
NP_004052.2) is another GAM139 target gene, herein 
designated TARGET GENE. CDH12 BINDING SITE is a target 
binding site found in the 5 N untranslated region of mRNA 
encoded by CDH12, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CDH12 BINDING SITE, designated 
SEQ ID: 12987, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[22444] Another function of GAM139 is therefore inhibition of 
Cadherin 12, type 2 (n-cadherin 2) (CDH12, Accession 
NP_004052.2) . Accordingly, utilities of GAM139 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CDH12. 
[22445] Cyclin-dependent kinase inhibitor la(p21, cipl) 

(CDKN1A, Accession NP_510867.1) is another GAM139 
target gene, herein designated TARGET GENE. CDKN1A 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of multiple transcripts of mRNA encoded 
by CDKN1A, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CDKN1A BINDING SITE, designated 
SEQ ID: 10006, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[22446] Another function of GAM139 is therefore inhibition of Cy- 
clin-dependent kinase inhibitor la (p21, cipl) (CDKN1A, 
Accession NP_510867.1), a gene which inhibits cyclin- ki- 
nase activity and probably serves as the effector of p53 
cell cycle control, and therefore may be associated with 
Lung cancer. Accordingly, utilities of GAM139 include di- 
agnosis, prevention and treatment of Lung cancer, and of 
other diseases and clinical conditions associated with 
CDKN1A. 



[22447] The function of CDKN1A has been established by previous 
studies. The preferred name and symbol for this gene are 
cyclin- dependent kinase inhibitor- 1A (OMIM Ref. No. 
CDKN1A). Also referred to as p21 and as CDKN1, this 
protein inhibits cyclin- kinase activity, is tightly regulated 
at the transcriptional level by p53, and probably serves as 
the effector of p53 cell cycle control. The ability of p53 
(OMIM Ref. No. 191170) to activate transcription from 
specific sequences suggests that genes induced by p53 
may mediate its biologic role as a tumor suppressor. Us- 
ing a subtractive hybridization approach, El- Deiry et al. 
(1993) identified a gene they called WAF1 (for wildtype 
p53- activated fragment 1), whose induction was associ- 
ated with wildtype but not mutant p53 gene expression in 
a human brain tumor cell line. El- Deiry et al. (1993) 
found that the sequence, structure, and activation by p53 
was conserved in rodents. Introduction of WAF1 cDNA 
suppressed the growth of human brain, lung, and colon 
tumor cells in culture. Using a yeast enhancer trap, they 
identified a p53- binding site 2.4 kb upstream of WAF1 
coding sequences. The WAF1 promoter, including this 
p53- binding site, conferred p53- dependent inducibility 
upon a heterologous reporter gene. After acceptance of 



their paper for publication, El- Deiry et al. (1993) learned 
that Harper et al. (1993) had identified a gene, called 
CIP1, whose product binds to cyclin complexes and in- 
hibits the function of cyclin- dependent kinases. They 
found that the sequence of CIP1, described by Harper et 
al. (1993) in the same issue of Cell, was identical to that 
of WAF1. The results provided a dramatic example of the 
interplay between tumor suppressor genes and the cell 
cycle. 

[22448] 

[22449] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22450] E |_ De i ryj w . s. ; Tokino, T.; Velculescu, V. E.; Levy, D. B.; 
Parsons, R.; Trent, J. M.; Lin, D.; Mercer, E.; Kinzler, K. W.; 
Vogelstein, B. : WAF1, a potential mediator of p53 tumor 
suppression. Cell 75: 817- 825, 1993. ; and 

[22451] Harper, J. W.; Adami, G. R.; Wei, N.; Keyomarsi, K.; Elledge, 
S.J. : The p21 Cdk- interacting protein Cipl is a potent 
inhibitor of Gl cyclin- dependent kinases. Cell 75: 805- 
816, 1993. 

[22452] Further studies establishing the function and utilities of 

CDKN1A are found in John Hopkins OMIM database record 



ID 116899, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. CDW92 
(Accession NP_536856.2) is another GAM139 target gene, 
herein designated TARGET GENE. CDW92 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by CDW92, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CDW92 BINDING 
SITE, designated SEQ ID: 14794, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22453] Another function of GAM139 is therefore inhibition of 

CDW92 (Accession NP_536856.2) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CDW92. 

[22454] Ceroid-lipofuscinosis, neuronal 8 (epilepsy, progressive 
with mental retardation) (CLN8, Accession NP_061764.2) 
is another GAM139 target gene, herein designated TAR- 
GET GENE. CLN8 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
CLN8, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of CLN8 BINDING SITE, designated SEQ 
ID:2997, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22455] Another function of GAM139 is therefore inhibition of 
Ceroid-lipofuscinosis, neuronal 8 (epilepsy, progressive 
with mental retardation) (CLN8, Accession NP_061764.2) . 
Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CLN8. 

[22456] Calponin 1, basic, smooth muscle (CNN1, Accession 
NP_001290.2) is another GAM139 target gene, herein 
designated TARGET GENE. CNN1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CNN1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CNN1 BINDING SITE, designated 
SEQ ID: 15985, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[22457] Another function of GAM139 is therefore inhibition of 
Calponin 1, basic, smooth muscle (CNN1, Accession 



NP_001290.2), a gene which is able to inhibit the ATPase 
activity of myosin and may play a role in smooth muscle 
contraction. Accordingly, utilities of GAM139 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with CNN1. 

[22458] The function of CNN1 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM69.1.CPR8 (Accession NP_004739.2) is another 
GAM139 target gene, herein designated TARGET GENE. 
CPR8 BINDING SITE is a target binding site found in the 5 X 
untranslated region of multiple transcripts of mRNA en- 
coded by CPR8, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CPR8 BINDING SITE, designated 
SEQ ID:4018, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22459] Another function of GAM139 is therefore inhibition of 

CPR8 (Accession NP_004739.2) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CPR8. 

[22460] c-src tyrosine kinase (CSK, Accession NP_004374.1) is 



another GAM139 target gene, herein designated TARGET 
GENE. CSK BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by CSK, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of CSK BINDING SITE, designated SEQ ID:3625, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[22461] Another function of GAM 139 is therefore inhibition of C- 
src tyrosine kinase (CSK, Accession NP_004374.1), a gene 
which down- regulates antigen receptor signaling in T 
lymphocytes and the c- src oncoprotein. Accordingly, util- 
ities of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
CSK. 

[22462] The function of CSK has been established by previous 

studies. Partanen et al. (1991) cloned a novel cytoplasmic 
tyrosine kinase designated CSK. This tyrosine kinase was 
shown to downregulate the tyrosine kinase activity of the 
c- src oncoprotein (OMIM Ref. No. 190090) through tyro- 
sine phosphorylation of the c- src carboxy terminus. Since 
cell transformation by SRC oncoproteins is caused by vari- 



ous mechanisms that interfere with this phosphorylation, 
the CSK gene might function as an antioncogene 
(Armstrong et al., 1992). The CSK gene is ubiquitously ex- 
pressed in human tissues as 2 mRNA species of 2.6 and 
3.4 kb, although in some tissues and cell lines, only the 
larger mRNA is detected Cloutier and Veillette (1996) used 
the yeast 2- hybrid system to identify proteins associated 
with CSK. They found that the Src homology- 3 (SH3) do- 
main of CSK associates with a proline- rich region of PEP 
(OMIM Ref. No. 600716), a protein- tyrosine phosphatase 
expressed in hemopoietic cells. Cloutier and Veillette 
(1996) showed that this association is highly specific and 
speculated that PEP may be an effector and/or regulator 
of CSK in T cells and other hemopoietic cells 

[22463] 

[22464] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22465] Armstrong, E.; Cannizzaro, L; Bergman, M.; Huebner, K.; 
Alitalo, K. : The c- src tyrosine kinase (CSK) gene, a po- 
tential antioncogene, localizes to human chromosome re- 
gion 15q23- q25. Cytogenet. Cell Genet. 60: 119- 120, 
1992. ; and 



[22466] Cloutier, J.- F.; Veillette, A. : Association of inhibitory ty- 
rosine protein kinase p50(csk) with protein tyrosine phos- 
phatase PEP in T cells and other hemopoietic cells. EMBO J. 
15: 4909. 

[22467] Further studies establishing the function and utilities of 
CSK are found in John Hopkins OMIM database record ID 
124095, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. DC-TM4F2 
(Accession NP_112189.1) is another GAM139 target gene, 
herein designated TARGET GENE. DC-TM4F2 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by DC-TM4F2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of DC-TM4F2 
BINDING SITE, designated SEQ ID:16599, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22468] Another function of GAM139 is therefore inhibition of DC- 
TM4F2 (Accession NP_112189.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DC- 
TM4F2. 



[22469] Dead/h (asp-glu-ala-asp/his) box polypeptide 9 (rna he- 
licase a, nuclear dna helicase ii; leukophysin) (DDX9, Ac- 
cession NP_085077.1) is another GAM139 target gene, 
herein designated TARGET GENE. DDX9 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by DDX9, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DDX9 BINDING SITE, designated SEQ ID:7248, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22470] Another function of GAM139 is therefore inhibition of 

Dead/h (asp-glu-ala-asp/his) box polypeptide 9 (rna he- 
licase a, nuclear dna helicase ii; leukophysin) (DDX9, Ac- 
cession NP_085077.1), a gene which plays an important 
role in transcription, RNA processing, translation, and 
RNA replication. Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DDX9. 

[22471] The function of DDX9 has been established by previous 
studies. RNA helicases play important roles in transcrip- 
tion, RNA processing, translation, and RNA replication. 



DEAD box proteins are putative RNA helicases that have a 
characteristic Asp- Glu- Ala- Asp (DEAD) box as 1 of 8 
highly conserved sequence motifs. See 600396. The 
Drosophila 'maleless' (MLE) RNA helicase is thought to act 
as a regulator of X- linked gene expression. Lee and Hur- 
witz (1992) isolated and characterized human RNA heli- 
case A, an abundant 130- kD nuclear enzyme of HeLa 
cells that unwinds double- stranded RNA in a 3- prime to 
5- prime direction. By screening a HeLa cell expression li- 
brary with antibodies against RNA helicase A, Lee and 
Hurwitz (1993) identified cDNAs encoding the enzyme. 
The predicted 1,279- amino acid protein shares sequence 
homology with the Drosophila MLE protein and other 
members of the DEAH subfamily of RNA helicases. The 
amino acid sequences of MLE and RNA helicase A are 49% 
identical, and antibodies against MLE recognize RNA heli- 
case A. Northern blot analysis of HeLa cell RNA revealed 
RNA helicase A expression as a 4.2- kb transcript. Lee et 
al. (1998) isolated mouse RNA helicase A cDNAs. The pre- 
dicted mouse and human proteins share 87% identity. 
Zhang et al. (1995) identified bovine nuclear DNA helicase 
II (NDHII) as the homolog of human RNA helicase A. 
Bovine NDHII unwinds both DNA and RNA. Zhang and 



Grosse (1997) demonstrated that recombinant human 
RNA helicase A, or NDHII, also unwinds both double- 
stranded RNA and double- stranded DNA in an ATP- de- 
pendent manner. They reported that the protein contains 
2 copies of a double- stranded RNA- binding domain at 
its N terminus, a DEIH helicase core, and a C- terminal 
RGG box nucleic acid- binding domain. By analysis of mu- 
tant proteins, Zhang and Grosse (1997) found that the 
RNA- binding domains and RGG box influence and regu- 
late RNA helicase A activity. They suggested a model in 
which RNA helicase A participates in melting of DNA:RNA 
hybrids, such as those that occur during transcription. 

[22472] 

[22473] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22474] Lee, C.- G.; Hurwitz, J. : Human RNA helicase A is homol- 
ogous to the maleless protein of Drosophila. J. Biol. Chem. 
268: 16822- 16830, 1993. ; and 

[22475] |_ eGj Q G.; Hurwitz, J. : A new RNA helicase isolated from 
HeLa cells that catalytically translocates in the 3- prime to 
5- prime direction. J. Biol. Chem. 267: 4398- 4407, 1992. 

[22476] Further studies establishing the function and utilities of 



DDX9 are found in John Hopkins OMIM database record ID 
603115, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Digeorge syndrome 
critical region gene 2 (DGCR2, Accession NP_005128.1) is 
another GAM139 target gene, herein designated TARGET 
GENE. DGCR2 BINDING SITE1 and DGCR2 BINDING SITE2 
are target binding sites found in untranslated regions of 
mRNA encoded by DGCR2, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DGCR2 BINDING SITE1 
and DGCR2 BINDING SITE2, designated SEQ ID: 10100 and 
SEQ ID: 10383 respectively, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[22477] Another function of GAM139 is therefore inhibition of Di- 
george syndrome critical region gene 2 (DGCR2, Acces- 
sion NP_005 128.1), a gene which is putative adhesion re- 
ceptor and intervenes in cell- cell or cell- matrix interac- 
tions and therefore may be associated with Digeorge syn- 
drome . Accordingly, utilities of GAM139 include diagno- 
sis, prevention and treatment of Digeorge syndrome ., and 
of other diseases and clinical conditions associated with 



DGCR2. 

[22478] The function of DGCR2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM84.1.DIM1 (Accession NP_006692.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
DIM1 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by DIM1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DIM1 BINDING SITE, designated SEQ ID:5268, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22479] Another function of GAM139 is therefore inhibition of 

DIM1 (Accession NP_006692.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DIM1. 

[22480] DKFZP434H132 (Accession NP_056307.1) is another 

GAM139 target gene, herein designated TARGET GENE. 
DKFZP434H132 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
DKFZP434H132, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP434H132 BINDING SITE, 
designated SEQ ID: 18675, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[ 224 81] Another function of GAM139 is therefore inhibition of DK- 
FZP434H132 (Accession NP_056307.1) . Accordingly, util- 
ities of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434H132. 

[22482] DKFZp434N035 (Accession NP_115638.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
DKFZp434N035 BINDING SITE1 and DKFZp434N035 BIND- 
ING SITE2 are target binding sites found in untranslated 
regions of mRNA encoded by DKFZp434N035, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DKFZp434N035 BINDING SITE1 and DKFZp434N035 BIND- 
ING SITE2, designated SEQ ID:19517 and SEQ ID:4696 re- 
spectively, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 



[22483] Another function of GAM139 is therefore inhibition of DK- 
FZp434N035 (Accession NP_115638.1) . Accordingly, util- 
ities of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp434N035. 

[22484] DKFZp434O0320 (Accession XP.097012.2) is another 
GAM139 target gene, herein designated TARGET GENE. 
DKFZp434O0320 BINDING SITE is a target binding site 
found in the 3 x untranslated region of mRNA encoded by 
DKFZp434O0320, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434O0320 BINDING SITE, 
designated SEQ ID:5662, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22485] Another function of GAM139 is therefore inhibition of DK- 
FZp434O0320 (Accession XP_097012.2) . Accordingly, 
utilities of GAM139 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434O0320. 

[22486] DKFZp547l048 (Accession XP_302775.1) is another 

GAM139 target gene, herein designated TARGET GENE. 



DKFZp547l048 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by DK- 
FZp547l048, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DKFZp547l048 BINDING SITE, des- 
ignated SEQ ID: 13 133, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22487] Another function of GAM139 is therefore inhibition of DK- 
FZp547l048 (Accession XP.302775.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp547l048. 

[22488] DKFZP564O0823 (Accession NP_056208.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
DKFZP564O0823 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
DKFZP564O0823, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP564O0823 BINDING SITE, 
designated SEQ ID:18382, to the nucleotide sequence of 



GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22489] Another function of GAM139 is therefore inhibition of DK- 
FZP564O0823 (Accession NP_056208.1) . Accordingly, 
utilities of GAM139 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564O0823. 

[22490] Dedicator of cyto-kinesis 1 (DOCK1, Accession 

NP_001371.1) is another GAM139 target gene, herein 
designated TARGET GENE. DOCK1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by DOCK1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DOCK1 BINDING SITE, designated 
SEQ ID:5679, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22491] Another function of GAM139 is therefore inhibition of 
Dedicator of cyto-kinesis 1 (DOCK1, Accession 
NP_001371.1), a gene which may function in the exten- 
sion of cell surfaces. Accordingly, utilities of GAM139 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with DOCK1. 



[22492] The function of DOCK1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM129.1. Dedicator of cyto-kinesis 2 (DOCK2, Acces- 
sion NP_004937.1) is another GAM139 target gene, herein 
designated TARGET GENE. DOCK2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by DOCK2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
DOCK2 BINDING SITE, designated SEQ ID: 17284, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22493] Another function of GAM139 is therefore inhibition of 
Dedicator of cyto-kinesis 2 (DOCK2, Accession 
NP_004937.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DOCK2. 

[22494] Dedicator of cyto-kinesis 2 (DOCK2, Accession 

XP_047961.5) is another GAM139 target gene, herein 
designated TARGET GENE. DOCK2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 



pie transcripts of mRNA encoded by DOCK2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
DOCK2 BINDING SITE, designated SEQ ID: 17284, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22495] Another function of GAM139 is therefore inhibition of 
Dedicator of cyto-kinesis 2 (DOCK2, Accession 
XP.047961.5) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DOCK2. 

[22496] ECE2 (Accession NP_055508.1) is another GAM139 target 
gene, herein designated TARGET GENE. ECE2 BINDING 
SITE1 and ECE2 BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by ECE2, 
corresponding to target binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ECE2 BINDING SITE1 and ECE2 BINDING SITE2, 
designated SEQ ID:11759 and SEQ ID:14658 respectively, 
to the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 



[22497] Another function of GAM139 is therefore inhibition of 
ECE2 (Accession NP_055508.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ECE2. 

[22498] EDEM (Accession NP_05 5489.1) is another GAM 139 target 
gene, herein designated TARGET GENE. EDEM BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by EDEM, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of EDEM BIND- 
ING SITE, designated SEQ ID:16207, to the nucleotide se- 
quence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22499] Another function of GAM139 is therefore inhibition of 

EDEM (Accession NP_055489.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EDEM. 

[22500] Endothelin 2 (EDN2, Accession NP_001947.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
EDN2 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by EDN2, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
EDN2 BINDING SITE, designated SEQ ID:12597, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22501] Another function of GAM139 is therefore inhibition of En- 
dothelin 2 (EDN2, Accession NP_001947.1), a gene which 
is a precursor of the hormone endothelin 2 which is an 
endothelium- derived vasoconstrictor peptide. Accord- 
ingly, utilities of GAM139 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with EDN2. 

[22502] The function of EDN2 has been established by previous 
studies. The human endothelins represent a gene family 
comprised of endothelin- 1 (OMIM Ref. No. 131240), en- 
dothelin- 2, and endothelin- 3 (OMIM Ref. No. 131242). 
Based on the deduced amino acid sequences of the cloned 
ET2 and ET3 genes, corresponding proteins have been 
chemically synthesized and their vasoconstrictor activities 
studied. Of the 3 isopeptides, ET- 2 has the most potent 
vasoconstrictor activity. Ohkubo et al. (1990) cloned cD- 
NAs encoding human ET- 2 precursor from a cDNA library 
constructed with mRNA derived from the human renal 



adenocarcinoma cell line, ACHN, which specifically se- 
cretes immunoreactive ET- 2. The cDNA was found to 
contain 1.3 kb and to encode the preproprotein consisting 
of 178 amino acid residues. Northern blot analysis of 
mRNA suggested that the transcript was 1.4 kb. Bloch et 
al. (1991) used a cDNA clone for endothelin- 2 to map the 
EDN2 gene to lpter- p21 in human- mouse somatic cell 
hybrids. Southern blot hybridization demonstrated a sin- 
gle gene in both the human and the rat genome. Bloch et 
al. (1991) cloned the rat gene; the rat peptide differed 
from the human peptide at only 1 of 21 residues and was 
identical to mouse vasoactive intestinal contractor peptide 
(VIC). They concluded, therefore, that VIC is the mouse 
and rat analog of the human EDN2 gene. By Southern blot 
analysis of somatic cell hybrid DNAs and by in situ hy- 
bridization, Arinami et al. (1991) confirmed the assign- 
ment of EDN2 to chromosome 1 and regionalized it to 
lp34. Deng et al. (1994) found in the rat that the en- 
dothelin- 2 gene is located on chromosome 5 and coseg- 
regates strongly with systolic blood pressure in an F2 
population derived from a cross of the Dahl salt- sensitive 
rat and the Lewis rat. Thus, ET2 is a quantitative trait lo- 
cus (QTL) for blood pressure in the rat. ET1, ET3, and en- 



dothelin receptor type A (ETA; 131243) in the rat did not 
cosegregate with blood pressure in the several F2 popula- 
tions tested. 

[22503] 

[22504] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22505] Bloch, K. D.; Hong, C. C; Eddy, R. L; Shows, T. B.; Quert- 
ermous, T. : cDNA cloning and chromosomal assignment 
of the endothelin 2 gene: vasoactive intestinal contractor 
peptide is rat endothelin 2. Genomics 10: 236- 242, 
1991. ; and 

[22506] Deng, A. Y.; Dene, H.; Pravenec, M.; Rapp, J. P. : Genetic 
mapping of two new blood pressure quantitative trait loci 
in the rat by genotyping endothelin system genes. J. Clin. 
Invest. 93. 

[22507] Further studies establishing the function and utilities of 

EDN2 are found in John Hopkins OMIM database record ID 
131241, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Early growth re- 
sponse 3 (EGR3, Accession NP_004421.2) is another 
GAM139 target gene, herein designated TARGET GENE. 
EGR3 BINDING SITE is a target binding site found in the 3 X 



untranslated region of mRNA encoded by EGR3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
EGR3 BINDING SITE, designated SEQ ID:18522, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[22508] Another function of GAM139 is therefore inhibition of 

Early growth response 3 (EGR3, Accession NP_004421.2), 
a gene which is a putative transcription factor. Accord- 
ingly, utilities of GAM139 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with EGR3. 

[22509] jhe function of EGR3 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Eh-domain containing 2 (EHD2, Accession 
NP_055416.2) is another GAM139 target gene, herein 
designated TARGET GENE. EHD2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by EHD2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of EHD2 BINDING SITE, designated 
SEQ ID:2637, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22510] Another function of GAM139 is therefore inhibition of Eh- 
domain containing 2 (EHD2, Accession NP.055416.2) . 
Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with EHD2. 

[22511] ELL (Accession NP_006523.1) is another GAM139 target 

gene, herein designated TARGET GENE. ELL BINDING SITE1 
and ELL BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by ELL, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
ELL BINDING SITE1 and ELL BINDING SITE2, designated SEQ 
ID: 15398 and SEQ ID:4864 respectively, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22512] Another function of GAM139 is therefore inhibition of ELL 
(Accession NP_006523.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ELL. 



[22513] Ephal (EPHAl, Accession NP_005223.1) is another 

GAM139 target gene, herein designated TARGET GENE. 
EPHA1 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by EPHAl, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of EPHA1 BINDING SITE, designated SEQ ID: 1286, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22514] Another function of GAM139 is therefore inhibition of 
Ephal (EPHA1, Accession NP_005223.1), a gene which 
acts as a receptor for members of the ephrin- a family, 
binds with a low affinity to ephrin- al. Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
EPHAl. 

[22515] The function of EPHAl has been established by previous 
studies. The EPH and EPH- related receptors comprise the 
largest subfamily of receptor protein- tyrosine kinases. 
They have been implicated in mediating developmental 
events, particularly in the nervous system. Receptors in 
the Eph subfamily typically have a single kinase domain 



and an extracellular region containing a Cys- rich domain 
and 2 fibronectin type III repeats. The ligands for Eph re- 
ceptors have been named ephrins by the Eph Nomencla- 
ture Committee (1997). Based on their structures and se- 
quence relationships, ephrins are divided into the ephrin- 
A (EFNA) class, which are anchored to the membrane by a 
glycosylphosphatidylinositol linkage, and the ephrin- B 
(EFNB) class, which are transmembrane proteins. The Eph 
family of receptors are divided into 2 groups based on the 
similarity of their extracellular domain sequences and 
their affinities for binding ephrin- A and ephrin- B lig- 
ands. The Eph Nomenclature Committee (1997) proposed 
that Eph receptors interacting preferentially with ephrin- 
A proteins be called EphA and Eph receptors interacting 
preferentially with ephrin- B proteins be called EphB. Maru 
et al. (1988) reported characterization of the novel recep- 
tor tyrosine kinase gene, EPH. The splicing points of ki- 
nase domain- encoding exons were completely distinct 
from those of other protein tyrosine kinase genes, sug- 
gesting that this is the earliest evolutionary split within 
this family. In Northern blot analysis, EPH gene mRNA was 
detected in liver, lung, kidney, and testes of rat; screening 
of 25 human cancers of various cell types showed prefer- 



ential expression in cells of epithelial origin. Overexpres- 
sion of EPH mRNA was found in a hepatoma and a lung 
cancer without gene amplification. Southern blot analysis 
of DNAs from human- mouse hybrid clones with an EPH 
probe showed that this gene is present on human chro- 
mosome 7. Two other receptor tyrosine kinase genes, MET 
(OMIM Ref. No. 164860) and EGFR (OMIM Ref. No. 
131550), are on the same chromosome. By in situ hy- 
bridization, Yoshida et al. (1989) assigned the EPH locus 
to 7q32- q36. Although ephrins form a high- affinity 
multivalent complex with their receptors present on ax- 
ons, axons can be rapidly repelled rather than being 
bound. Hattori et al. (2000) showed that ephrin- A2 
(OMIM Ref. No. 602756) forms a stable complex with the 
metalloproteinase Kuzbanian (ADAM 10; 602192), involv- 
ing interactions outside the cleavage region and the pro- 
tease domain. Eph receptor binding triggered ephrin- A2 
cleavage in a localized reaction specific to the cognate 
ligand. The cleavage- inhibiting mutation in ephrin- A2 
delayed axon withdrawal. Hattori et al. (2000) concluded 
that their studies reveal mechanisms for protease recog- 
nition and control of cell surface proteins, and, for 
ephrin- A2, they may provide a means for efficient axon 



detachment and termination of signaling 

[22516] 

[22517] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[22518] Hattori, M.; Osterfield, M.; Flanagan, J. G. : Regulated 

cleavage of a contact- mediated axon repellent. Science 

289: 1360- 1365, 2000. ; and 
[22519] Maru, Y.; Hirai, H.; Yoshida, M. C; Takaku, F. : Evolution, 

expression, and chromosomal location of a novel receptor 

tyrosine kinase gene, eph. Molec. Cell. Biol. 8: 3770- 

3776, 1988. 

[22520] Further studies establishing the function and utilities of 
EPHA1 are found in John Hopkins OMIM database record 
ID 179610, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. FBG3 
(Accession NP_149438.1) is another GAM139 target gene, 
herein designated TARGET GENE. FBG3 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by FBG3, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FBG3 BINDING SITE, 



designated SEQ ID: 17902, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22521] Another function of GAM139 is therefore inhibition of 

FBG3 (Accession NP.149438.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FBG3. 

[22522] FBXW8 (Accession NP_036306.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. FBXW8 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of multiple transcripts of mRNA encoded by 
FBXW8, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FBXW8 BINDING SITE, designated 
SEQ ID:2670, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22523] Another function of GAM139 is therefore inhibition of 

FBXW8 (Accession NP_036306.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FBXW8. 

[22524] FBXW8 (Accession NP.699179.2) is another GAM139 tar- 
get gene, herein designated TARGET GENE. FBXW8 BIND- 



ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
FBXW8, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FBXW8 BINDING SITE, designated 
SEQ ID:2670, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22525] Another function of GAM139 is therefore inhibition of 

FBXW8 (Accession NP.699179.2) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FBXW8. 

[22526] FLJ10613 (Accession NP.061940.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ10613 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ10613, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10613 BINDING SITE, designated SEQ ID:15827, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22527] Another function of GAM139 is therefore inhibition of 



FLJ10613 (Accession NP_061940.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10613. 

[22528] FLJ12409 (Accession NP_079381.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ 12409 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ 12409, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12409 BINDING SITE, designated SEQ ID:4490, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22529] Another function of GAM139 is therefore inhibition of 

FLJ12409 (Accession NP_079381.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12409. 

[22530] FLJ12747 (Accession XP_290972.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ12747 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12747, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12747 BINDING SITE, designated SEQ ID:2024, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[22531] Another function of GAM139 is therefore inhibition of 

FLJ12747 (Accession XP_290972.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12747. 

[22532] FLJ12750 (Accession NP.078943.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ12750 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ12750, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12750 BINDING SITE, designated SEQ ID:15623, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22533] Another function of GAM139 is therefore inhibition of 

FLJ12750 (Accession NP_078943.1) . Accordingly, utilities 



of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12750. 

[22534] FLJ12847 (Accession NP_078872.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ 12847 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ 12847, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12847 BINDING SITE, designated SEQ ID:6207, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22535] Another function of GAM139 is therefore inhibition of 

FLJ12847 (Accession NP_078872.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12847. 

[22536] FLJ13241 (Accession NP_079364.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ13241 
BINDING SITE1 and FLJ13241 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ13241, corresponding to target binding sites 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ13241 BINDING SITE1 and 
FLJ13241 BINDING SITE2, designated SEQ ID:10155 and 
SEQ ID:3 195 respectively, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[22537] Another function of GAM139 is therefore inhibition of 

FLJ13241 (Accession NP_079364.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ13241. 

[22538] FLJ14069 (Accession NP.079299.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ 14069 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 14069, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14069 BINDING SITE, designated SEQ ID:5034, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22539] Another function of GAM139 is therefore inhibition of 



FLJ14069 (Accession NP_079299.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14069. 

[22540] FLJ14936 (Accession NP_116253.2) is another GAM139 
target gene, herein designated TARGET GENE. FLJ 14936 
BINDING SITE1 and FLJ14936 BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by FLJ14936, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of FLJ 14936 
BINDING SITE1 and FLJ14936 BINDING SITE2, designated 
SEQ ID:18005 and SEQ ID:17123 respectively, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22541] Another function of GAM139 is therefore inhibition of 

FLJ14936 (Accession NP_116253.2) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14936. 

[22542] FLJ20315 (Accession NP_060233.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ20315 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20315, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20315 BINDING SITE, designated SEQ ID:13985, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[22543] Another function of GAM139 is therefore inhibition of 

FLJ20315 (Accession NP.060233.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20315. 

[22544] FLJ20558 (Accession NP_060350.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ20558 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ20558, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20558 BINDING SITE, designated SEQ ID:18638, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 



[22545] Another function of GAM139 is therefore inhibition of 

FLJ20558 (Accession NP_060350.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20558. 

[22546] FLJ20699 (Accession NP_060401.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ20699 
BINDING SITE1 and FLJ20699 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ20699, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ20699 BINDING SITE1 and 
FLJ20699 BINDING SITE2, designated SEQ ID:7805 and 
SEQ ID: 12279 respectively, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22547] Another function of GAM139 is therefore inhibition of 

FLJ20699 (Accession NP_060401.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20699. 

[22548] FLJ21168 (Accession NP.079349.1) is another GAM139 



target gene, herein designated TARGET GENE. FLJ21168 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ21168, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21168 BINDING SITE, designated SEQ ID:1748, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[22549] Another function of GAM139 is therefore inhibition of 

FLJ21168 (Accession NP.079349.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ21168. 

[22550] FLJ22672 (Accession NP_079173.2) is another GAM139 
target gene, herein designated TARGET GENE. FLJ22672 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ22672, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22672 BINDING SITE, designated SEQ ID:20087, to the 
nucleotide sequence of GAM139 RNA, herein designated 



GAM RNA, also designated SEQ ID:327. 
[22551] Another function of GAM139 is therefore inhibition of 

FLJ22672 (Accession NP_079173.2) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ22672. 

[22552] FLJ25168 (Accession NP_689679.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ25168 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ25168, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ25168 BINDING SITE, designated SEQ ID:14009, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22553] Another function of GAM139 is therefore inhibition of 

FLJ25168 (Accession NP.689679.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ25168. 

[22554] FLJ30430 (Accession NP.694554.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ30430 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ30430, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ30430 BINDING SITE, designated SEQ ID:14922, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[22555] Another function of GAM139 is therefore inhibition of 

FLJ30430 (Accession NP_694554.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ30430. 

[22556] FLJ32104 (Accession NP.694579.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ32104 
BINDING SITE1 and FLJ32104 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ32104, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ32104 BINDING SITE1 and 
FLJ32104 BINDING SITE2, designated SEQ ID:8933 and 
SEQ ID:8172 respectively, to the nucleotide sequence of 



GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[22557] Another function of GAM139 is therefore inhibition of 

FLJ32104 (Accession NP.694579.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32104. 

[22558] FLJ32416 (Accession NP.653217.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ32416 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ32416, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32416 BINDING SITE, designated SEQ ID:15601, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22559] Another function of GAM139 is therefore inhibition of 

FLJ32416 (Accession NP.653217.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32416. 

[22560] FLJ36666 (Accession NP_689695.1) is another GAM139 



target gene, herein designated TARGET GENE. FLJ36666 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ36666, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ36666 BINDING SITE, designated SEQ ID: 19742, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[22561] Another function of GAM139 is therefore inhibition of 

FLJ36666 (Accession NP.689695.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ36666. 

[22562] FLJ38792 (Accession NP_848615.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ38792 
BINDING SITE1 and FLJ38792 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ38792, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ38792 BINDING SITE1 and 
FLJ38792 BINDING SITE2, designated SEQ ID:9676 and 



SEQ ID:6257 respectively, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[22563] Another function of GAM139 is therefore inhibition of 

FLJ38792 (Accession NP.848615.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ38792. 

[22564] FLJ40852 (Accession NP_775948.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ40852 
BINDING SITE1 and FLJ40852 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ40852, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ40852 BINDING SITE1 and 
FLJ40852 BINDING SITE2, designated SEQ ID:13085 and 
SEQ ID: 1395 respectively, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22565] Another function of GAM139 is therefore inhibition of 

FLJ40852 (Accession NP_775948.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
FLJ40852. 

[22566] FLJ90734 (Accession NP_699206.1) is another GAM139 
target gene, herein designated TARGET GENE. FLJ90734 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ90734, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ90734 BINDING SITE, designated SEQ ID:15777, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22567] Another function of GAM139 is therefore inhibition of 

FLJ90734 (Accession NP_699206.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ90734. 

[22568] Formin binding protein 1 (FNBP1, Accession XP.052666.3) 
is another GAM139 target gene, herein designated TAR- 
GET GENE. FNBP1 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
FNBP1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FNBP1 BINDING SITE, designated 
SEQ ID:3529, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22569] Another function of GAM139 is therefore inhibition of 

Formin binding protein 1 (FNBP1, Accession XP.052666.3) 
. Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with FNBP1. 

[22570] Frizzled homolog 4 (drosophila) (FZD4, Accession 

NP_036325.2) is another GAM139 target gene, herein 
designated TARGET GENE. FZD4 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by FZD4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FZD4 BINDING SITE, designated 
SEQ ID:2318, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22571] Another function of GAM139 is therefore inhibition of 
Frizzled homolog 4 (drosophila) (FZD4, Accession 
NP_036325.2), a gene which may function in cell polarity, 
cell fate specification and cancer; similar to frizzled re- 



ceptor family, has seven transmembrane domains and 
therefore may be associated with Familial exudative vitre- 
oretinopathy. Accordingly, utilities of GAM139 include di- 
agnosis, prevention and treatment of Familial exudative 
vitreoretinopathy., and of other diseases and clinical con- 
ditions associated with FZD4. 

[22572] The function of FZD4 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM67.1.Gaba(a) receptor-associated protein like 1 
(GABARAPL1, Accession NP_113600.1) is another GAM139 
target gene, herein designated TARGET GENE. GABARAPL1 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by GABARAPL1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GABARAPL1 BINDING SITE, designated SEQ ID: 1612, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22573] Another function of GAM139 is therefore inhibition of 
Gaba(a) receptor-associated protein like 1 (GABARAPL1, 
Accession NP_113600.1) . Accordingly, utilities of 



GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
GABARAPL1. 

[22574] Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068705.1) is another GAM139 target gene, 
herein designated TARGET GENE. GABBR1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by GABBR1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of GABBR1 BINDING SITE, designated SEQ ID: 19293, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22575] Another function of GAM139 is therefore inhibition of 

Gamma-aminobutyric acid (gaba) b receptor, 1 (GABBR1, 
Accession NP_068705.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GABBR1. 

[22576] cyclin g associated kinase (GAK, Accession NP_005246.1) 
is another GAM139 target gene, herein designated TAR- 
GET GENE. GAK BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 



GAK, corresponding to a target binding site such as BIND- 
ING SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Ta- 
ble 4 illustrates the complementarity of the nucleotide se- 
quences of GAK BINDING SITE, designated SEQ ID:3648, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22577] Another function of GAM139 is therefore inhibition of Cy- 
clin g associated kinase (GAK, Accession NP_005246.1) . 
Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with GAK. 

[22578] Growth arrest-specific 7 (GAS 7, Accession NP.005881.1) 
is another GAM139 target gene, herein designated TAR- 
GET GENE. GAS 7 BINDING SITE is a target binding site 
found in the 3^ untranslated region of multiple transcripts 
of mRNA encoded by GAS7, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GAS7 BINDING 
SITE, designated SEQ ID:6544, to the nucleotide sequence 
of GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22579] Another function of GAM139 is therefore inhibition of 



Growth arrest-specific 7 (GAS 7, Accession NP_005881.1), 
a gene which may play a role in promoting maturation and 
morphological differentiation of cerebellar neurons, and 
therefore may be associated with Leukemias with 
myeloid/lymphoid (mil). Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of Leukemias 
with myeloid/lymphoid (mil), and of other diseases and 
clinical conditions associated with GAS7. 

[22580] The function of GAS7 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.GAS8 (Accession NP.001472.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
GAS8 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by GAS8, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GAS8 BINDING SITE, designated SEQ ID:11159, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22581] Another function of GAM139 is therefore inhibition of 

GAS8 (Accession NP_001472.1) . Accordingly, utilities of 



GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GAS8. 

[22582] GBP5 (Accession NP.443 174.1) is another GAM 139 target 
gene, herein designated TARGET GENE. GBP5 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by GBP5, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GBP5 BINDING 
SITE, designated SEQ ID: 13996, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22583] Another function of GAM139 is therefore inhibition of 

GBP5 (Accession NP.443174.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GBP5. 

[22584] Glucosaminyl (n-acetyl) transferase 1, core 2 

(beta-l,6-n-acetylglucosaminyltransferase) (GCNT1, Ac- 
cession NP_001481.2) is another GAM139 target gene, 
herein designated TARGET GENE. GCNT1 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by GCNT1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GCNT1 BINDING 
SITE, designated SEQ ID:7810, to the nucleotide sequence 
of GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22585] Another function of GAM139 is therefore inhibition of 
Glucosaminyl (n-acetyl) transferase 1, core 2 
(beta-l,6-n-acetylglucosaminyltransferase) (GCNT1, Ac- 
cession NP_001481.2), a gene which forms critical 
branches in o- glycans. Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with GCNT1. 

[22586] The function of GCNT1 has been established by previous 
studies. Bierhuizen et al. (1993) provided the sequence of 
the developmental I antigen encoded by the cDNA for a 
member of a beta- 1,6- N- acetylglucosaminyltransferase 
gene family. By Northern blot analysis, Yeh et al. (1999) 
showed that multiple transcripts of GCNT1 were ex- 
pressed in nearly all tissues tested, whereas expression of 
GCNT3 (OMIM Ref. No. 606836) was more restricted. 
Transcripts were also readily detected in some leukemic 
cell lines and in colon and cervical carcinoma cell lines, 
but not in a lung carcinoma cell line. 



[22587] 

[22588] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22589] Bierhuizen, M. F. A.; Mattel, M.- C; Fukuda, M. : Expres- 
sion of the developmental I antigen by a cloned human 
cDNA encoding a member of a beta- 1,6- N- acetylglu- 
cosaminyltransferase gene family. Genes Dev. 7: 468- 
478, 1993. ; and 

[22590] pj| Zj a.; Woodward, K.; Povey, S.; Abbott, C. : Comparative 
mapping of 50 human chromosome 9 loci in the labora- 
tory mouse. Genomics 25: 139- 149, 1995. 

[22591] Further studies establishing the function and utilities of 
GCNT1 are found in John Hopkins OMIM database record 
ID 600391, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Gdp dissocia- 
tion inhibitor 2 (GDI2, Accession NP.001485.2) is another 
GAM139 target gene, herein designated TARGET GENE. 
GDI2 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by GDI2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



GDI2 BINDING SITE, designated SEQ ID:15867, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22592] Another function of GAM139 is therefore inhibition of Gdp 
dissociation inhibitor 2 (GDI2, Accession NP.001485.2), a 
gene which regulates the gdp/gtp exchange reaction of 
most rab proteins by inhibiting the dissociation of gdp 
from them, and the subsequent binding of gtp to them. 
Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with GDI2. 

[22593] The function of GDI2 has been established by previous 

studies. Various rab GDI- beta (RABGDIB) genes have been 
identified in a variety of species. It is a member of the 
GDP- dissociation inhibitor family, which includes GDI- 
alpha (RABGDIA; 300104). Shisheva et al. (1994) cloned 
mouse RABGDIB (which they referred to as 'smg p25A 
GDI') and reported the sequence. Sedlacek et al. (1995) 
found that the human RABGDIB sequence is 86.5% similar 
to RABGDIA, which they referred to as 'XAP- 4.' Bachner et 
al. (1995) studied expression patterns of the 2 human 
genes. They showed that the 2.5- kb mRNA for RABGDIB 
is ubiquitously expressed, in contrast to RABGDIA, which 



is expressed primarily in neural and sensory tissues. By in 
situ hybridization, Sedlacek et al. (1998) demonstrated 
that the GDI2 gene maps to 10pl5; a processed pseudo- 
gene mapped to 7pl3- pll. 

[22594] 

[22595] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22596] Sedlacek, Z.; Munstermann, E.; Mincheva, A.; Lichter, P.; 
Poustka, A. : The human rab GDI beta gene with long 
retroposon- rich introns maps to 10pl5 and its pseudo- 
gene to 7pll- pl3. Mammalian Genome 9: 78- 80, 1998. 
; and 

[22597] shisheva, A.; Sudhof, T. C.; Czech, M. P. : Cloning, charac- 
terization, and expression of a novel GDP dissociation in- 
hibitor isoform from skeletal muscle. Molec. Cell. Biol. 14: 
3459- 346. 

[22598] Further studies establishing the function and utilities of 
GDI2 are found in John Hopkins OMIM database record ID 
600767, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Glial fibrillary acidic 
protein (GFAP, Accession NP_002046.1) is another 
GAM139 target gene, herein designated TARGET GENE. 



GFAP BINDING SITE is a target binding site found in the 3 X 
untranslated region of mRNA encoded by GFAP, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GFAP BINDING SITE, designated SEQ ID:5626, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22599] Another function of GAM139 is therefore inhibition of 
Glial fibrillary acidic protein (GFAP, Accession 
NP.002046.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GFAP. 

[22600] Golgi associated, gamma adaptin ear containing, arf bind- 
ing protein 2 (GGA2, Accession NP_619581.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
GGA2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by GGA2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GGA2 BINDING SITE, designated 
SEQ ID: 10502, to the nucleotide sequence of GAM139 



RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[22601] Another function of GAM139 is therefore inhibition of 

Golgi associated, gamma adaptin ear containing, arf bind- 
ing protein 2 (GGA2, Accession NP_619581.1) . Accord- 
ingly, utilities of GAM139 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with GGA2. 

[22602] GK001 (Accession NP_064583.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. GK001 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by GK001, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GK001 
BINDING SITE, designated SEQ ID:15464, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22603] Another function of GAM139 is therefore inhibition of 

GK001 (Accession NP.064583.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GK001. 

[22604] Golgi autoantigen, golgin subfamily a, 1 (GOLGA1, Acces- 



sion NP_002068.1) is another GAM139 target gene, herein 
designated TARGET GENE. GOLGA1 BINDING SITE1 and 
GOLGA1 BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by GOLGA1, cor- 
responding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
GOLGA1 BINDING SITE1 and GOLGA1 BINDING SITE2, des- 
ignated SEQ ID:426 and SEQ ID: 14520 respectively, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22605] Another function of GAM139 is therefore inhibition of 

Golgi autoantigen, golgin subfamily a, 1 (GOLGA1, Acces- 
sion NP_002068.1) . Accordingly, utilities of GAM139 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GOLGA1. 

[22606] Golgi snap receptor complex member 1 (GOSR1, Acces- 
sion NP_004862.1) is another GAM139 target gene, herein 
designated TARGET GENE. GOSR1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GOSR1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of GOSR1 BINDING SITE, designated 
SEQ ID: 16929, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[22607] Another function of GAM139 is therefore inhibition of 
Golgi snap receptor complex member 1 (GOSR1, Acces- 
sion NP_004862.1), a gene which may regulate vesicle 
transport, docking, and fusion. Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GOSR1. 

[22608] The function of GOSR1 has been established by previous 
studies. The specificity of vesicular transport is thought to 
be determined by correct pairing of vesicle- associated 
SNAREs (v- SNAREs) with those on the target membrane 
(t- SNAREs). This complex then recruits soluble NSF at- 
tachment proteins (SNAPs) and N- ethylmaleimide- sensi- 
tive factor (NSF; 601633) to form a 20S fusion (or SNARE) 
complex. See SNAPA (OMIM Ref. No. 603215). Nagahama 
et al. (1996) identified GOS28, a putative Golgi v- SNARE 
of 28 kD that localized primarily to transport vesicles at 
the terminal rims of Golgi stacks. They demonstrated that 
GOS28 plays a role in intra- Golgi transport. Subramaniam 
et al. (1996) isolated cDNAs encoding rat GOS28, which 



they called p28 or GS28 (Golgi SNARE of 28 kD). Sequence 
analysis revealed that the predicted protein contained a 
central coiled- coil domain and a C- terminal membrane 
anchor. The authors found that GS28 is a core component 
of the Golgi 20S SNARE complex that participates in the 
docking or fusion stage of endoplasmic reticulum- Golgi 
transport. Lowe et al. (1997) reported that GS28 plays a 
role in transport from the endoplasmic reticulum to the 
cis- (inside face) and medial- Golgi, while the GS27 (OMIM 
Ref. No. 604027) Golgi SNARE participates in protein 
movement from the medial- Golgi towards the trans- 
Golgi (plasma- membrane face) and the trans- Golgi net- 
work. By searching EST databases using the rat GS28 pro- 
tein sequence, Bui et al. (1999) identified human GS28 
cDNAs. The deduced 250- amino acid human protein is 
97% identical to rat GS28. Independently, Mao et al. 
(1998) identified a human GOS28 cDNA among a collec- 
tion of cDNAs expressed in hematopoietic stem/ 
progenitor cells. 

[22609] 

[22610] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[22611] Bui, T. D.; Levy, E. R.; Subramaniam, V. N.; Lowe, S. L; 

Hong, W. : cDNA characterization and chromosomal map- 
ping of human Golgi SNARE GS27 and GS28 to chromo- 
some 17. Genomics 57: 285- 288, 1999. ; and 

[22612] Nagahama, M.; Orci, L; Ravazzola, M.; Amherdt, M.; La- 
comis, L.; Tempst, P.; Rothman, J. E.; Sollner, T. H. : A v- 
SNARE implicated in intra- Golgi transport. J. Cell Biol. 
133: 507- 516. 

[22613] Further studies establishing the function and utilities of 
GOSR1 are found in John Hopkins OMIM database record 
ID 604026, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Glycosylphosphatidylinositol specific phospholipase 
dl (GPLD1, Accession NP_001494.2) is another GAM139 
target gene, herein designated TARGET GENE. GPLD1 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by GPLD1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GPLD1 BINDING SITE, designated 
SEQ ID:2598, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 



[22614] Another function of GAM139 is therefore inhibition of 
Glycosylphosphatidylinositol specific phospholipase dl 
(GPLD1, Accession NP_001494.2), a gene which hydrop- 
ses the inositol phosphate linkage in proteins anchored by 
phosphatidylinositol glycans to release these proteins 
from the membrane. Accordingly, utilities of GAM139 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GPLD1. 

[22615] The function of GPLD1 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM44.1.G protein-coupled receptor 108 (GPR108, Ac- 
cession XP.290854.1) is another GAM139 target gene, 
herein designated TARGET GENE. GPR108 BINDING SITE1 
and GPR108 BINDING SITE2 are target binding sites found 
in untranslated regions of mRNA encoded by GPR108, 
corresponding to target binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of GPR108 BINDING SITE1 and GPR108 BINDING 
SITE2, designated SEQ ID:790 and SEQ ID: 14653 respec- 
tively, to the nucleotide sequence of GAM139 RNA, herein 
designated GAM RNA, also designated SEQ ID:327. 



[22616] Another function of GAM139 is therefore inhibition of G 
protein-coupled receptor 108 (GPR108, Accession 
XP_290854.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with GPR108. 

[22617] GPR124 (Accession NP.116166.6) is another GAM139 tar- 
get gene, herein designated TARGET GENE. GPR124 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by GPR124, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GPR124 
BINDING SITE, designated SEQ ID:3798, to the nucleotide 
sequence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22618] Another function of GAM139 is therefore inhibition of 
GPR124 (Accession NP.116166.6) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
GPR124. 

[22619] c protein-coupled receptor 35 (GPR35, Accession 

NP_005292.1) is another GAM139 target gene, herein 
designated TARGET GENE. GPR35 BINDING SITE is a target 



binding site found in the 5^ untranslated region of mRNA 
encoded by GPR35, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GPR35 BINDING SITE, designated 
SEQ ID:20062, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[22620] Another function of GAM139 is therefore inhibition of G 
protein-coupled receptor 35 (GPR35, Accession 
NP_005292.1), a gene which transduces a variety of hor- 
mone, endogenous peptide, and neurotransmitter signals 
into intracellular effects via G proteins. Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
GPR35. 

[22621] The function of GPR35 has been established by previous 
studies. G protein- coupled receptors (GPRs, or GPCRs) 
contain 7 hydrophobic transmembrane domains embed- 
ded in hydrophilic intra- and extracellular loops and 
transduce a variety of hormone, endogenous peptide, and 
neurotransmitter signals into intracellular effects via G 
proteins (see OMIM Ref. No. 601047 and 601908). 



O'Dowd et al. (1998) searched for genes related to GPR1 
(OMIM Ref. No. 600239) by PCR of genomic DNA with de- 
generate primers based on the conserved transmembrane 
regions. They identified the GPR35 gene, which encodes a 
predicted 309- amino acid protein. Horikawa et al. (2000) 
identified the GPR35 gene in a 66- kb interval on chromo- 
some 2 that showed linkage to noninsulin- dependent di- 
abetes mellitus (NIDDM1; 601283). They detected GPR35 
expression in all fetal and adult human tissues examined, 
with relatively higher levels in adult lung, small intestine, 
colon, and stomach. They observed transcripts of 2.4 and 
4.4 kb in most tissues, and a single 9.4- kb transcript in 
skeletal muscle. The GPR35 gene consists of a single 
exon. Single- nucleotide polymorphisms (SNPs) in GPR35 
did not show association with or linkage to type 2 dia- 
betes. 

[22622] 

[22623] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[22624] Horikawa, Y.; Oda, N.; Cox, N. J.; Li, X.; Orho- Melander, 

M.; Hara, M.; Hinokio, Y.; Lindner, T. H.; Mashima, H.; 

Schwarz, P. E. H.; del Bosque- Plata, L.; Horikawa, Y.; and 



14 others : Genetic variation in the gene encoding cal- 
pain- 10 is associated with type 2 diabetes mellitus. Na- 
ture Genet. 26: 163- 175, 2000. ; and 
[22625] o'Dowd, B. F.; Nguyen, T.; Marchese, A.; Cheng, R.; Lynch, 
K. R.; Heng, H. H. Q.; Kolakowski, L. F., Jr.; George, S. R. : 
Discovery of three novel G- protein- coupled receptor 
genes. Gen. 

[22626] Further studies establishing the function and utilities of 
GPR35 are found in John Hopkins OMIM database record 
ID 602646, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Glutamate re- 
ceptor interacting protein 1 (GRIP1, Accession 
XP.290559.2) is another GAM139 target gene, herein 
designated TARGET GENE. GRIP1 BINDING SITE1 and GRIP1 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by GRIP1, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GRIP1 
BINDING SITE1 and GRIP1 BINDING SITE2, designated SEQ 
ID: 10480 and SEQ ID:7684 respectively, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 



[22627] Another function of GAM139 is therefore inhibition of 
Glutamate receptor interacting protein 1 (GRIP1, Acces- 
sion XP.290559.2) . Accordingly, utilities of GAM139 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GRIP1. 

[22628] HIP14 (Accession NP_056151.1) is another GAM139 target 
gene, herein designated TARGET GENE. HIP14 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by HIP14, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of HIP14 BIND- 
ING SITE, designated SEQ ID:15808, to the nucleotide se- 
quence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22629] Another function of GAM139 is therefore inhibition of 

HIP14 (Accession NP.056151.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HIP14. 

[22630] High mobility group at-hook 1 (HMGA1, Accession 

NP.665906.1) is another GAM139 target gene, herein 
designated TARGET GENE. HMGA1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 



multiple transcripts of mRNA encoded by HMGA1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HMGA1 BINDING SITE, designated SEQ ID:11875, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22631] Another function of GAM139 is therefore inhibition of 
High mobility group at-hook 1 (HMGA1, Accession 
NP_665906.1), a gene which orchestrates the assembly of 
a virus- induced enhanceosome by mediating a network 
of protein- DNA and protein- protein interactions . Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HMGA1. 

[22632] The function of HMGA1 has been established by previous 
studies. Aberrant expression of MYC (OMIM Ref. No. 
190080) plays an important role in the pathogenesis of 
several human malignancies, most notably Burkitt lym- 
phoma (OMIM Ref. No. 113970). MYC functions as a tran- 
scription factor that works in conjunction with a partner 
protein, MAX (OMIM Ref. No. 154950). There are numer- 
ous target genes of MYC, including CAD (OMIM Ref. No. 



114010), which is required for DNA synthesis, and ODC 
(OMIM Ref. No. 165640) and telomerase (see OMIM Ref. 
No. TERT; 187270), which are involved in neoplastic 
transformation. By mutagenesis analysis of the HMGIY 
promoter, Wood et al. (2000) identified a MYC- MAX con- 
sensus DNA- binding site, an E box at nucleotide - 1337. 
Northern blot analysis detected enhanced expression of 
HMGIY after stimulation by hydroxytamoxifen in a cell line 
expressing a MYC- estradiol receptor fusion protein. 
MYC- deficient fibroblasts had reduced expression of 
HMGIY. Western blot analysis detected increased expres- 
sion of HMGIY protein in Burkitt lymphoma cell lines com- 
pared with Epstein- Barr virus- transformed B lympho- 
cytes from a normal individual. An antisense construct 
decreased HMGIY protein expression, abrogated transfor- 
mation of Burkitt lymphoma cells, and decreased the cell 
growth rate. Rat and human cell lines overexpressing 
HMGIY formed colonies in soft agar, and the rat cell line 
was tumorigenic in athymic nude mice. The results sug- 
gested that HMGIY is a potential oncogene. HMGIY or- 
chestrates the assembly of a virus- induced enhanceo- 
some, which consists of nuclear factor kappa- B (NFKB; 
164011), interferon regulatory factors (e.g., IRF1; 



147575), and ATF2 (OMIM Ref. No. 123811)/JUN (see 
OMIM Ref. No. 165160), by mediating a network of pro- 
tein- DNA and protein- protein interactions (Thanos and 
Maniatis, 1995). The enhanceosome, which is assembled 
in a nucleosome- free enhancer region, activates tran- 
scription of beta- interferon (IFNB; 147640) through a 
program of chromatin- modifying activities that target a 
strategically positioned nucleosome that masks the TATA 
box and start site of transcription (Agalioti et al., 2000). 
Enhanceosome- activated transcription requires the re- 
cruitment of histone acetyltransferase proteins that mod- 
ify histones and acetylate HMGIY. Munshi et al. (2001) 
showed that the accurate execution of the IFNB transcrip- 
tional switch depends on the ordered acetylation of HMGIY 
by CREB- binding protein (CBP; 600140) and p300/CBP- 
associated factor (PCAF; 602303)/GCN5 (OMIM Ref. No. 
602301). Acetylation of HMGIY by CBP at Iys65 destabi- 
lizes the enhanceosome, whereas acetylation by PCAF/ 
GCN5 at Iys71, which lies in a critical protein- protein in- 
teraction domain, potentiates transcription by stabilizing 
the enhanceosome and by preventing acetylation by CBP. 

[22633] 

[22634] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22635] wood, L J.; Mukherjee, M.; Dolde, C. E.; Xu, Y.; Maher, J. 
F.; Bunton, T. E.; Williams, J. B.; Resar, L M. S. : HMG- l/Y, 
a new c- Myc target gene and potential oncogene. Molec. 
Cell Biol. 20: 5490- 5502, 2000. ; and 

[22636] Munshi, N.; Agalioti, T.; Lomvardas, S.; Merika, M.; Chen, 
C; Thanos, D. : Coordination of a transcriptional switch 
by HMGI(Y) acetylation. Science 293: 1133- 1136, 2001. 

[22637] Further studies establishing the function and utilities of 
HMGA1 are found in John Hopkins OMIM database record 
ID 600701, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. High mobility 
group at-hook 1 (HMGA1, Accession NP_665911.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. HMGA1 BINDING SITE is a target binding site found 
in the 3^ untranslated region of multiple transcripts of 
mRNA encoded by HMGA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HMGA1 BINDING 
SITE, designated SEQ ID:11875, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 



also designated SEQ ID:327. 

[22638] Another function of GAM139 is therefore inhibition of 
High mobility group at-hook 1 (HMGA1, Accession 
NP.665911.1), a gene which orchestrates the assembly of 
a virus- induced enhanceosome by mediating a network 
of protein- DNA and protein- protein interactions . Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HMGA1. 

[22639] The function of HMGA1 has been established by previous 
studies. Aberrant expression of MYC (OMIM Ref. No. 
190080) plays an important role in the pathogenesis of 
several human malignancies, most notably Burkitt lym- 
phoma (OMIM Ref. No. 113970). MYC functions as a tran- 
scription factor that works in conjunction with a partner 
protein, MAX (OMIM Ref. No. 154950). There are numer- 
ous target genes of MYC, including CAD (OMIM Ref. No. 
114010), which is required for DNA synthesis, and ODC 
(OMIM Ref. No. 165640) and telomerase (see OMIM Ref. 
No. TERT; 187270), which are involved in neoplastic 
transformation. By mutagenesis analysis of the HMGIY 
promoter, Wood et al. (2000) identified a MYC- MAX con- 
sensus DNA- binding site, an E box at nucleotide - 1337. 



Northern blot analysis detected enhanced expression of 
HMGIY after stimulation by hydroxytamoxifen in a cell line 
expressing a MYC- estradiol receptor fusion protein. 
MYC- deficient fibroblasts had reduced expression of 
HMGIY. Western blot analysis detected increased expres- 
sion of HMGIY protein in Burkitt lymphoma cell lines com- 
pared with Epstein- Barr virus- transformed B lympho- 
cytes from a normal individual. An antisense construct 
decreased HMGIY protein expression, abrogated transfor- 
mation of Burkitt lymphoma cells, and decreased the cell 
growth rate. Rat and human cell lines overexpressing 
HMGIY formed colonies in soft agar, and the rat cell line 
was tumorigenic in athymic nude mice. The results sug- 
gested that HMGIY is a potential oncogene. HMGIY or- 
chestrates the assembly of a virus- induced enhanceo- 
some, which consists of nuclear factor kappa- B (NFKB; 
164011), interferon regulatory factors (e.g., IRF1; 
147575), and ATF2 (OMIM Ref. No. 123811)/JUN (see 
OMIM Ref. No. 165160), by mediating a network of pro- 
tein- DNA and protein- protein interactions (Thanos and 
Maniatis, 1995). The enhanceosome, which is assembled 
in a nucleosome- free enhancer region, activates tran- 
scription of beta- interferon (IFNB; 147640) through a 



program of chromatin- modifying activities that target a 
strategically positioned nucleosome that masks the TATA 
box and start site of transcription (Agalioti et al., 2000). 
Enhanceosome- activated transcription requires the re- 
cruitment of histone acetyltransferase proteins that mod- 
ify histones and acetylate HMGIY. Munshi et al. (2001) 
showed that the accurate execution of the IFNB transcrip- 
tional switch depends on the ordered acetylation of HMGIY 
by CREB- binding protein (CBP; 600140) and p300/CBP- 
associated factor (PCAF; 602303)/GCN5 (OMIM Ref. No. 
602301). Acetylation of HMGIY by CBP at Iys65 destabi- 
lizes the enhanceosome, whereas acetylation by PCAF/ 
GCN5 at Iys71, which lies in a critical protein- protein in- 
teraction domain, potentiates transcription by stabilizing 
the enhanceosome and by preventing acetylation by CBP. 

[22640] 

[22641] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22642] wood, l. J.; Mukherjee, M.; Dolde, C. E.; Xu, Y.; Maher, J. 
F.; Bunton, T. E.; Williams, J. B.; Resar, L. M. S. : HMG- l/Y, 
a new c- Myc target gene and potential oncogene. Molec. 
Cell Biol. 20: 5490- 5502, 2000. ; and 



[22643] Munshi, N.; Agalioti, T.; Lomvardas, S.; Merika, M.; Chen, 
C; Thanos, D. : Coordination of a transcriptional switch 
by HMGI(Y) acetylation. Science 293: 1133- 1136, 2001. 

[22644] Further studies establishing the function and utilities of 
HMGA1 are found in John Hopkins OMIM database record 
ID 600701, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. High mobility 
group at-hook 1 (HMGA1, Accession NP_665907.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. HMGA1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by HMGA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HMGA1 BINDING 
SITE, designated SEQ ID:11875, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22645] Another function of GAM139 is therefore inhibition of 
High mobility group at-hook 1 (HMGA1, Accession 
NP_665907.1), a gene which orchestrates the assembly of 
a virus- induced enhanceosome by mediating a network 
of protein- DNA and protein- protein interactions . Ac- 



cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HMGA1. 
[22646] The function of HMGA1 has been established by previous 
studies. Aberrant expression of MYC (OMIM Ref. No. 
190080) plays an important role in the pathogenesis of 
several human malignancies, most notably Burkitt lym- 
phoma (OMIM Ref. No. 113970). MYC functions as a tran- 
scription factor that works in conjunction with a partner 
protein, MAX (OMIM Ref. No. 154950). There are numer- 
ous target genes of MYC, including CAD (OMIM Ref. No. 
114010), which is required for DNA synthesis, and ODC 
(OMIM Ref. No. 165640) and telomerase (see OMIM Ref. 
No. TERT; 187270), which are involved in neoplastic 
transformation. By mutagenesis analysis of the HMGIY 
promoter, Wood et al. (2000) identified a MYC- MAX con- 
sensus DNA- binding site, an E box at nucleotide - 1337. 
Northern blot analysis detected enhanced expression of 
HMGIY after stimulation by hydroxytamoxifen in a cell line 
expressing a MYC- estradiol receptor fusion protein. 
MYC- deficient fibroblasts had reduced expression of 
HMGIY. Western blot analysis detected increased expres- 
sion of HMGIY protein in Burkitt lymphoma cell lines com- 



pared with Epstein- Barr virus- transformed B lympho- 
cytes from a normal individual. An antisense construct 
decreased HMGIY protein expression, abrogated transfor- 
mation of Burkitt lymphoma cells, and decreased the cell 
growth rate. Rat and human cell lines overexpressing 
HMGIY formed colonies in soft agar, and the rat cell line 
was tumorigenic in athymic nude mice. The results sug- 
gested that HMGIY is a potential oncogene. HMGIY or- 
chestrates the assembly of a virus- induced enhanceo- 
some, which consists of nuclear factor kappa- B (NFKB; 
164011), interferon regulatory factors (e.g., IRF1; 
147575), and ATF2 (OMIM Ref. No. 12381D/JUN (see 
OMIM Ref. No. 165160), by mediating a network of pro- 
tein- DNA and protein- protein interactions (Thanos and 
Maniatis, 1995). The enhanceosome, which is assembled 
in a nucleosome- free enhancer region, activates tran- 
scription of beta- interferon (IFNB; 147640) through a 
program of chromatin- modifying activities that target a 
strategically positioned nucleosome that masks the TATA 
box and start site of transcription (Agalioti et al., 2000). 
Enhanceosome- activated transcription requires the re- 
cruitment of histone acetyltransferase proteins that mod- 
ify histones and acetylate HMGIY. Munshi et al. (2001) 



showed that the accurate execution of the IFNB transcrip- 
tional switch depends on the ordered acetylation of HMGIY 
by CREB- binding protein (CBP; 600140) and p300/CBP- 
associated factor (PCAF; 602303)/GCN5 (OMIM Ref. No. 
602301). Acetylation of HMGIY by CBP at Iys65 destabi- 
lizes the enhanceosome, whereas acetylation by PCAF/ 
GCN5 at Iys71, which lies in a critical protein- protein in- 
teraction domain, potentiates transcription by stabilizing 
the enhanceosome and by preventing acetylation by CBP. 

[22647] 

[22648] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22649] wood, l. J.; Mukherjee, M.; Dolde, C. E.; Xu, Y.; Maher, J. 

F. ; Bunton, T. E.; Williams, J. B.; Resar, L. M. S. : HMG- l/Y, 
a new c- Myc target gene and potential oncogene. Molec. 
Cell Biol. 20: 5490- 5502, 2000. ; and 

[22650] Munshi, N.; Agalioti, T.; Lomvardas, S.; Merika, M.; Chen, 

G. ; Thanos, D. : Coordination of a transcriptional switch 
by HMGI(Y) acetylation. Science 293: 1133- 1136, 2001. 

[22651] Further studies establishing the function and utilities of 
HMGA1 are found in John Hopkins OMIM database record 
ID 600701, and in cited publications listed in Table 5, 



which are hereby incorporated by reference. High mobility 
group at-hook 1 (HMGA1, Accession NP_665908.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. HMGA1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by HMGA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HMGA1 BINDING 
SITE, designated SEQ ID:11875, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22652] Another function of GAM139 is therefore inhibition of 
High mobility group at-hook 1 (HMGA1, Accession 
NP_665908.1), a gene which orchestrates the assembly of 
a virus- induced enhanceosome by mediating a network 
of protein- DNA and protein- protein interactions . Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HMGA1. 

[22653] The function of HMGA1 has been established by previous 
studies. Aberrant expression of MYC (OMIM Ref. No. 
190080) plays an important role in the pathogenesis of 



several human malignancies, most notably Burkitt lym- 
phoma (OMIM Ref. No. 113970). MYC functions as a tran- 
scription factor that works in conjunction with a partner 
protein, MAX (OMIM Ref. No. 154950). There are numer- 
ous target genes of MYC, including CAD (OMIM Ref. No. 
114010), which is required for DNA synthesis, and ODC 
(OMIM Ref. No. 165640) and telomerase (see OMIM Ref. 
No. TERT; 187270), which are involved in neoplastic 
transformation. By mutagenesis analysis of the HMGIY 
promoter, Wood et al. (2000) identified a MYC- MAX con- 
sensus DNA- binding site, an E box at nucleotide - 1337. 
Northern blot analysis detected enhanced expression of 
HMGIY after stimulation by hydroxytamoxifen in a cell line 
expressing a MYC- estradiol receptor fusion protein. 
MYC- deficient fibroblasts had reduced expression of 
HMGIY. Western blot analysis detected increased expres- 
sion of HMGIY protein in Burkitt lymphoma cell lines com- 
pared with Epstein- Barr virus- transformed B lympho- 
cytes from a normal individual. An antisense construct 
decreased HMGIY protein expression, abrogated transfor- 
mation of Burkitt lymphoma cells, and decreased the cell 
growth rate. Rat and human cell lines overexpressing 
HMGIY formed colonies in soft agar, and the rat cell line 



was tumorigenic in athymic nude mice. The results sug- 
gested that HMGIY is a potential oncogene. HMGIY or- 
chestrates the assembly of a virus- induced enhanceo- 
some, which consists of nuclear factor kappa- B (NFKB; 
164011), interferon regulatory factors (e.g., IRF1; 
147575), and ATF2 (OMIM Ref. No. 123811)/JUN (see 
OMIM Ref. No. 165160), by mediating a network of pro- 
tein- DNA and protein- protein interactions (Thanos and 
Maniatis, 1995). The enhanceosome, which is assembled 
in a nucleosome- free enhancer region, activates tran- 
scription of beta- interferon (IFNB; 147640) through a 
program of chromatin- modifying activities that target a 
strategically positioned nucleosome that masks the TATA 
box and start site of transcription (Agalioti et al., 2000). 
Enhanceosome- activated transcription requires the re- 
cruitment of histone acetyltransferase proteins that mod- 
ify histones and acetylate HMGIY. Munshi et al. (2001) 
showed that the accurate execution of the IFNB transcrip- 
tional switch depends on the ordered acetylation of HMGIY 
by CREB- binding protein (CBP; 600140) and p300/CBP- 
associated factor (PCAF; 602303)/GCN5 (OMIM Ref. No. 
602301). Acetylation of HMGIY by CBP at Iys65 destabi- 
lizes the enhanceosome, whereas acetylation by PCAF/ 



GCN5 at Iys71, which lies in a critical protein- protein in- 
teraction domain, potentiates transcription by stabilizing 
the enhanceosome and by preventing acetylation by CBP. 

[22654] 

[22655] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22656] wood, L J.; Mukherjee, M.; Dolde, C. E.; Xu, Y.; Maher, J. 
F.; Bunton, T. E.; Williams, J. B.; Resar, L M. S. : HMG- l/Y, 
a new c- Myc target gene and potential oncogene. Molec. 
Cell Biol. 20: 5490- 5502, 2000. ; and 

[22657] Munshi, N.; Agalioti, T.; Lomvardas, S.; Merika, M.; Chen, 
C; Thanos, D. : Coordination of a transcriptional switch 
by HMGI(Y) acetylation. Science 293: 1133- 1136, 2001. 

[22658] Further studies establishing the function and utilities of 
HMGA1 are found in John Hopkins OMIM database record 
ID 600701, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. High mobility 
group at-hook 1 (HMGA1, Accession NP_665910.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. HMGA1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by HMGA1, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HMGA1 BINDING 
SITE, designated SEQ ID:11875, to the nucleotide se- 
quence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22659] Another function of GAM139 is therefore inhibition of 
High mobility group at-hook 1 (HMGA1, Accession 
NP_665910.1), a gene which orchestrates the assembly of 
a virus- induced enhanceosome by mediating a network 
of protein- DNA and protein- protein interactions . Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HMGA1. 

[22660] The function of HMGA1 has been established by previous 
studies. Aberrant expression of MYC (OMIM Ref. No. 
190080) plays an important role in the pathogenesis of 
several human malignancies, most notably Burkitt lym- 
phoma (OMIM Ref. No. 113970). MYC functions as a tran- 
scription factor that works in conjunction with a partner 
protein, MAX (OMIM Ref. No. 154950). There are numer- 
ous target genes of MYC, including CAD (OMIM Ref. No. 
114010), which is required for DNA synthesis, and ODC 



(OMIM Ref. No. 165640) and telomerase (see OMIM Ref. 
No. TERT; 187270), which are involved in neoplastic 
transformation. By mutagenesis analysis of the HMGIY 
promoter, Wood et al. (2000) identified a MYC- MAX con- 
sensus DNA- binding site, an E box at nucleotide - 1337. 
Northern blot analysis detected enhanced expression of 
HMGIY after stimulation by hydroxy tamoxifen in a cell line 
expressing a MYC- estradiol receptor fusion protein. 
MYC- deficient fibroblasts had reduced expression of 
HMGIY. Western blot analysis detected increased expres- 
sion of HMGIY protein in Burkitt lymphoma cell lines com- 
pared with Epstein- Barr virus- transformed B lympho- 
cytes from a normal individual. An antisense construct 
decreased HMGIY protein expression, abrogated transfor- 
mation of Burkitt lymphoma cells, and decreased the cell 
growth rate. Rat and human cell lines overexpressing 
HMGIY formed colonies in soft agar, and the rat cell line 
was tumorigenic in athymic nude mice. The results sug- 
gested that HMGIY is a potential oncogene. HMGIY or- 
chestrates the assembly of a virus- induced enhanceo- 
some, which consists of nuclear factor kappa- B (NFKB; 
164011), interferon regulatory factors (e.g., IRF1; 
147575), and ATF2 (OMIM Ref. No. 123811)/JUN (see 



OMIM Ref. No. 165160), by mediating a network of pro- 
tein- DNA and protein- protein interactions (Thanos and 
Maniatis, 1995). The enhanceosome, which is assembled 
in a nucleosome- free enhancer region, activates tran- 
scription of beta- interferon (IFNB; 147640) through a 
program of chromatin- modifying activities that target a 
strategically positioned nucleosome that masks the TATA 
box and start site of transcription (Agalioti et al., 2000). 
Enhanceosome- activated transcription requires the re- 
cruitment of histone acetyltransferase proteins that mod- 
ify histones and acetylate HMGIY. Munshi et al. (2001) 
showed that the accurate execution of the IFNB transcrip- 
tional switch depends on the ordered acetylation of HMGIY 
by CREB- binding protein (CBP; 600140) and p300/CBP- 
associated factor (PCAF; 602303)/GCN5 (OMIM Ref. No. 
602301). Acetylation of HMGIY by CBP at Iys65 destabi- 
lizes the enhanceosome, whereas acetylation by PCAF/ 
GCN5 at Iys71, which lies in a critical protein- protein in- 
teraction domain, potentiates transcription by stabilizing 
the enhanceosome and by preventing acetylation by CBP. 

[22661] 

[22662] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[22663] wood, L J.; Mukherjee, M.; Dolde, C. E.; Xu, Y.; Maher, J. 
F.; Bunton, T. E.; Williams, J. B.; Resar, L M. S. : HMG- l/Y, 
a new c- Myc target gene and potential oncogene. Molec. 
Cell Biol. 20: 5490- 5502, 2000. ; and 

[22664] Munshi, N.; Agalioti, T.; Lomvardas, S.; Merika, M.; Chen, 
C; Thanos, D. : Coordination of a transcriptional switch 
by HMGI(Y) acetylation. Science 293: 1133- 1136, 2001. 

[22665] Further studies establishing the function and utilities of 
HMCA1 are found in John Hopkins OMIM database record 
ID 600701, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. High mobility 
group at-hook 1 (HMCA1, Accession NP_002122.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. HMGA1 BINDING SITE is a target binding site found 
in the 3^ untranslated region of multiple transcripts of 
mRNA encoded by HMGA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HMGA1 BINDING 
SITE, designated SEQ ID:11875, to the nucleotide se- 
quence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 



[22666] Another function of GAM139 is therefore inhibition of 
High mobility group at-hook 1 (HMGA1, Accession 
NP_002122.1), a gene which orchestrates the assembly of 
a virus- induced enhanceosome by mediating a network 
of protein- DNA and protein- protein interactions . Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HMGA1. 

[22667] The function of HMGA1 has been established by previous 
studies. Aberrant expression of MYC (OMIM Ref. No. 
190080) plays an important role in the pathogenesis of 
several human malignancies, most notably Burkitt lym- 
phoma (OMIM Ref. No. 113970). MYC functions as a tran- 
scription factor that works in conjunction with a partner 
protein, MAX (OMIM Ref. No. 154950). There are numer- 
ous target genes of MYC, including CAD (OMIM Ref. No. 
114010), which is required for DNA synthesis, and ODC 
(OMIM Ref. No. 165640) and telomerase (see OMIM Ref. 
No. TERT; 187270), which are involved in neoplastic 
transformation. By mutagenesis analysis of the HMGIY 
promoter, Wood et al. (2000) identified a MYC- MAX con- 
sensus DNA- binding site, an E box at nucleotide - 1337. 
Northern blot analysis detected enhanced expression of 



HMGIY after stimulation by hydroxy tamoxifen in a cell line 
expressing a MYC- estradiol receptor fusion protein. 
MYC- deficient fibroblasts had reduced expression of 
HMGIY. Western blot analysis detected increased expres- 
sion of HMGIY protein in Burkitt lymphoma cell lines com- 
pared with Epstein- Barr virus- transformed B lympho- 
cytes from a normal individual. An antisense construct 
decreased HMGIY protein expression, abrogated transfor- 
mation of Burkitt lymphoma cells, and decreased the cell 
growth rate. Rat and human cell lines overexpressing 
HMGIY formed colonies in soft agar, and the rat cell line 
was tumorigenic in athymic nude mice. The results sug- 
gested that HMGIY is a potential oncogene. HMGIY or- 
chestrates the assembly of a virus- induced enhanceo- 
some, which consists of nuclear factor kappa- B (NFKB; 
164011), interferon regulatory factors (e.g., IRF1; 
147575), and ATF2 (OMIM Ref. No. 123811)/JUN (see 
OMIM Ref. No. 165160), by mediating a network of pro- 
tein- DNA and protein- protein interactions (Thanos and 
Maniatis, 1995). The enhanceosome, which is assembled 
in a nucleosome- free enhancer region, activates tran- 
scription of beta- interferon (IFNB; 147640) through a 
program of chromatin- modifying activities that target a 



strategically positioned nucleosome that masks the TATA 
box and start site of transcription (Agalioti et al., 2000). 
Enhanceosome- activated transcription requires the re- 
cruitment of histone acetyltransferase proteins that mod- 
ify histones and acetylate HMGIY. Munshi et al. (2001) 
showed that the accurate execution of the IFNB transcrip- 
tional switch depends on the ordered acetylation of HMGIY 
by CREB- binding protein (CBP; 600140) and p300/CBP- 
associated factor (PCAF; 602303)/GCN5 (OMIM Ref. No. 
602301). Acetylation of HMGIY by CBP at Iys65 destabi- 
lizes the enhanceosome, whereas acetylation by PCAF/ 
GCN5 at Iys71, which lies in a critical protein- protein in- 
teraction domain, potentiates transcription by stabilizing 
the enhanceosome and by preventing acetylation by CBP. 

[22668] 

[22669] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22670] wood, L. J.; Mukherjee, M.; Dolde, C. E.; Xu, Y.; Maher, J. 
F.; Bunton, T. E.; Williams, J. B.; Resar, L. M. S. : HMG- l/Y, 
a new c- Myc target gene and potential oncogene. Molec. 
Cell Biol. 20: 5490- 5502, 2000. ; and 

[22671] Munshi, N.; Agalioti, T.; Lomvardas, S.; Merika, M.; Chen, 



C; Thanos, D. : Coordination of a transcriptional switch 
by HMGI(Y) acetylation. Science 293: 1133- 1136, 2001. 

[22672] Further studies establishing the function and utilities of 
HMGA1 are found in John Hopkins OMIM database record 
ID 600701, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. High mobility 
group at-hook 1 (HMGA1, Accession NP_665909.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. HMGA1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by HMGA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HMGA1 BINDING 
SITE, designated SEQ ID:11875, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22673] Another function of GAM139 is therefore inhibition of 
High mobility group at-hook 1 (HMGA1, Accession 
NP_665909.1), a gene which orchestrates the assembly of 
a virus- induced enhanceosome by mediating a network 
of protein- DNA and protein- protein interactions . Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with HMGA1. 
[22674] The function of HMGA1 has been established by previous 
studies. Aberrant expression of MYC (OMIM Ref. No. 
190080) plays an important role in the pathogenesis of 
several human malignancies, most notably Burkitt lym- 
phoma (OMIM Ref. No. 113970). MYC functions as a tran- 
scription factor that works in conjunction with a partner 
protein, MAX (OMIM Ref. No. 154950). There are numer- 
ous target genes of MYC, including CAD (OMIM Ref. No. 
114010), which is required for DNA synthesis, and ODC 
(OMIM Ref. No. 165640) and telomerase (see OMIM Ref. 
No. TERT; 187270), which are involved in neoplastic 
transformation. By mutagenesis analysis of the HMCIY 
promoter, Wood et al. (2000) identified a MYC- MAX con- 
sensus DNA- binding site, an E box at nucleotide - 1337. 
Northern blot analysis detected enhanced expression of 
HMGIY after stimulation by hydroxy tamoxifen in a cell line 
expressing a MYC- estradiol receptor fusion protein. 
MYC- deficient fibroblasts had reduced expression of 
HMGIY. Western blot analysis detected increased expres- 
sion of HMGIY protein in Burkitt lymphoma cell lines com- 
pared with Epstein- Barr virus- transformed B lympho- 



cytes from a normal individual. An antisense construct 
decreased HMGIY protein expression, abrogated transfor- 
mation of Burkitt lymphoma cells, and decreased the cell 
growth rate. Rat and human cell lines overexpressing 
HMGIY formed colonies in soft agar, and the rat cell line 
was tumorigenic in athymic nude mice. The results sug- 
gested that HMGIY is a potential oncogene. HMGIY or- 
chestrates the assembly of a virus- induced enhanceo- 
some, which consists of nuclear factor kappa- B (NFKB; 
164011), interferon regulatory factors (e.g., IRF1; 
147575), and ATF2 (OMIM Ref. No. 123811)/JUN (see 
OMIM Ref. No. 165160), by mediating a network of pro- 
tein- DNA and protein- protein interactions (Thanos and 
Maniatis, 1995). The enhanceosome, which is assembled 
in a nucleosome- free enhancer region, activates tran- 
scription of beta- interferon (IFNB; 147640) through a 
program of chromatin- modifying activities that target a 
strategically positioned nucleosome that masks the TATA 
box and start site of transcription (Agalioti et al., 2000). 
Enhanceosome- activated transcription requires the re- 
cruitment of histone acetyltransferase proteins that mod- 
ify histones and acetylate HMGIY. Munshi et al. (2001) 
showed that the accurate execution of the IFNB transcrip- 



tional switch depends on the ordered acetylation of HMGIY 
by CREB- binding protein (CBP; 600140) and p300/CBP- 
associated factor (PCAF; 602303)/GCN5 (OMIM Ref. No. 
602301). Acetylation of HMGIY by CBP at Iys65 destabi- 
lizes the enhanceosome, whereas acetylation by PCAF/ 
GCN5 at Iys71, which lies in a critical protein- protein in- 
teraction domain, potentiates transcription by stabilizing 
the enhanceosome and by preventing acetylation by CBP. 

[22675] 

[22676] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22677] wood, l. J.; Mukherjee, M.; Dolde, C. E.; Xu, Y.; Maher, J. 

F. ; Bunton, T. E.; Williams, J. B.; Resar, L. M. S. : HMG- l/Y, 
a new c- Myc target gene and potential oncogene. Molec. 
Cell Biol. 20: 5490- 5502, 2000. ; and 

[22678] Munshi, N.; Agalioti, T.; Lomvardas, S.; Merika, M.; Chen, 

G. ; Thanos, D. : Coordination of a transcriptional switch 
by HMGI(Y) acetylation. Science 293: 1133- 1136, 2001. 

[22679] Further studies establishing the function and utilities of 
HMGA1 are found in John Hopkins OMIM database record 
ID 600701, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. High mobility 



group at-hook 1 (HMGA1, Accession NP_665912.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. HMGA1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by HMGA1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HMGA1 BINDING 
SITE, designated SEQ ID:11875, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22680] Another function of GAM139 is therefore inhibition of 
High mobility group at-hook 1 (HMGA1, Accession 
NP_665912.1), a gene which orchestrates the assembly of 
a virus- induced enhanceosome by mediating a network 
of protein- DNA and protein- protein interactions . Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HMGA1. 

[22681] The function of HMGA1 has been established by previous 
studies. Aberrant expression of MYC (OMIM Ref. No. 
190080) plays an important role in the pathogenesis of 
several human malignancies, most notably Burkitt lym- 



phoma (OMIM Ref. No. 113970). MYC functions as a tran- 
scription factor that works in conjunction with a partner 
protein, MAX (OMIM Ref. No. 154950). There are numer- 
ous target genes of MYC, including CAD (OMIM Ref. No. 
114010), which is required for DNA synthesis, and ODC 
(OMIM Ref. No. 165640) and telomerase (see OMIM Ref. 
No. TERT; 187270), which are involved in neoplastic 
transformation. By mutagenesis analysis of the HMGIY 
promoter, Wood et al. (2000) identified a MYC- MAX con- 
sensus DNA- binding site, an E box at nucleotide - 1337. 
Northern blot analysis detected enhanced expression of 
HMGIY after stimulation by hydroxy tamoxifen in a cell line 
expressing a MYC- estradiol receptor fusion protein. 
MYC- deficient fibroblasts had reduced expression of 
HMGIY. Western blot analysis detected increased expres- 
sion of HMGIY protein in Burkitt lymphoma cell lines com- 
pared with Epstein- Barr virus- transformed B lympho- 
cytes from a normal individual. An antisense construct 
decreased HMGIY protein expression, abrogated transfor- 
mation of Burkitt lymphoma cells, and decreased the cell 
growth rate. Rat and human cell lines overexpressing 
HMGIY formed colonies in soft agar, and the rat cell line 
was tumorigenic in athymic nude mice. The results sug- 



gested that HMGIY is a potential oncogene. HMGIY or- 
chestrates the assembly of a virus- induced enhanceo- 
some, which consists of nuclear factor kappa- B (NFKB; 
164011), interferon regulatory factors (e.g., IRF1; 
147575), and ATF2 (OMIM Ref. No. 123811)/JUN (see 
OMIM Ref. No. 165160), by mediating a network of pro- 
tein- DNA and protein- protein interactions (Thanos and 
Maniatis, 1995). The enhanceosome, which is assembled 
in a nucleosome- free enhancer region, activates tran- 
scription of beta- interferon (IFNB; 147640) through a 
program of chromatin- modifying activities that target a 
strategically positioned nucleosome that masks the TATA 
box and start site of transcription (Agalioti et al., 2000). 
Enhanceosome- activated transcription requires the re- 
cruitment of histone acetyltransferase proteins that mod- 
ify histones and acetylate HMGIY. Munshi et al. (2001) 
showed that the accurate execution of the IFNB transcrip- 
tional switch depends on the ordered acetylation of HMGIY 
by CREB- binding protein (CBP; 600140) and p300/CBP- 
associated factor (PCAF; 602303)/GCN5 (OMIM Ref. No. 
602301). Acetylation of HMGIY by CBP at Iys65 destabi- 
lizes the enhanceosome, whereas acetylation by PCAF/ 
GCN5 at Iys71, which lies in a critical protein- protein in- 



teraction domain, potentiates transcription by stabilizing 
the enhanceosome and by preventing acetylation by CBP. 

[22682] 

[22683] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22684] wood, l J.; Mukherjee, M.; Dolde, C. E.; Xu, Y.; Maher, J. 
F.; Bunton, T. E.; Williams, J. B.; Resar, L M. S. : HMG- l/Y, 
a new c- Myc target gene and potential oncogene. Molec. 
Cell Biol. 20: 5490- 5502, 2000. ; and 

[22685] Munshi, N.; Agalioti, T.; Lomvardas, S.; Merika, M.; Chen, 
C; Thanos, D. : Coordination of a transcriptional switch 
by HMGI(Y) acetylation. Science 293: 1133- 1136, 2001. 

[22686] Further studies establishing the function and utilities of 
HMGA1 are found in John Hopkins OMIM database record 
ID 600701, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. HP43.8KD 
(Accession NP_115946.2) is another CAM139 target gene, 
herein designated TARGET GENE. HP43.8KD BINDING 
SITE1 and HP43.8KD BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
HP43.8KD, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HP43.8KD BINDING SITE1 and 
HP43.8KD BINDING SITE2, designated SEQ ID:13643 and 
SEQ ID: 11596 respectively, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[22687] Another function of GAM139 is therefore inhibition of 

HP43.8KD (Accession NP_115946.2) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
HP43.8KD. 

[22688] Hippocalcin-like 1 (HPCAL1, Accession NP.602293.1) is 
another GAM139 target gene, herein designated TARGET 
GENE. HPCAL1 BINDING SITE is a target binding site found 
in the 5^ untranslated region of multiple transcripts of 
mRNA encoded by HPCAL1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HPCAL1 BINDING 
SITE, designated SEQ ID: 15809, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22689] Another function of GAM139 is therefore inhibition of 



Hippocalcin-like 1 (HPCAL1, Accession NP_602293.1) . 
Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with HPCAL1. 

[22690] Hermansky-pudlak syndrome 4 (HPS4, Accession 

NP_690053.1) is another GAM139 target gene, herein 
designated TARGET GENE. HPS4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by HPS4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HPS4 
BINDING SITE, designated SEQ ID:14923, to the nucleotide 
sequence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22691] Another function of GAM139 is therefore inhibition of 
Hermansky-pudlak syndrome 4 (HPS4, Accession 
NP_690053.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HPS4. 

[22692] Hermansky-pudlak syndrome 4 (HPS4, Accession 

NP_690054.1) is another GAM139 target gene, herein 
designated TARGET GENE. HPS4 BINDING SITE is a target 



binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by HPS4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HPS4 
BINDING SITE, designated SEQ ID:14923, to the nucleotide 
sequence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22693] Another function of GAM139 is therefore inhibition of 
Hermansky-pudlak syndrome 4 (HPS4, Accession 
NP_690054.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HPS4. 

[22694] Hermansky-pudlak syndrome 4 (HPS4, Accession 

NP_690055.1) is another GAM139 target gene, herein 
designated TARGET GENE. HPS4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by HPS4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HPS4 
BINDING SITE, designated SEQ ID:14923, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 



also designated SEQ ID:327. 

[22695] Another function of GAM139 is therefore inhibition of 
Hermansky-pudlak syndrome 4 (HPS4, Accession 
NP_690055.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HPS4. 

[22696] Hermansky-pudlak syndrome 4 (HPS4, Accession 

NP_071364.4) is another GAM139 target gene, herein 
designated TARGET GENE. HPS4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by HPS4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HPS4 
BINDING SITE, designated SEQ ID:14923, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22697] Another function of GAM139 is therefore inhibition of 
Hermansky-pudlak syndrome 4 (HPS4, Accession 
NP_071364.4) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HPS4. 

[22698] Hermansky-pudlak syndrome 4 (HPS4, Accession 



NP_690056.1) is another GAM139 target gene, herein 
designated TARGET GENE. HPS4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by HPS4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of HPS4 
BINDING SITE, designated SEQ ID:14923, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22699] Another function of GAM139 is therefore inhibition of 
Hermansky-pudlak syndrome 4 (HPS4, Accession 
NP_690056.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HPS4. 

t 227 00] HSA250839 (Accession NP_060871.1) is another GAM139 
target gene, herein designated TARGET GENE. HSA250839 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by HSA2 50839, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of HSA250839 BINDING SITE, designated SEQ ID:15722, to 



the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22701] Another function of GAM139 is therefore inhibition of 

HSA250839 (Accession NP_060871.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
HSA250839. 

[22702] HUMAGCGB (Accession XP_291083.2) is another GAM139 
target gene, herein designated TARGET GENE. HUMAGCGB 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by HUMAGCGB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HUMAGCGB BINDING SITE, desig- 
nated SEQ ID: 10384, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22703] Another function of GAM139 is therefore inhibition of HU- 
MAGCGB (Accession XP_291083.2) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with HU- 
MAGCGB. 



t 227 04] HUMAGCGB (Accession NP.037418.2) is another GAM139 
target gene, herein designated TARGET GENE. HUMAGCGB 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by HUMAGCGB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HUMAGCGB BINDING SITE, desig- 
nated SEQ ID: 10384, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22705] Another function of GAM139 is therefore inhibition of HU- 
MAGCGB (Accession NP_037418.2) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with HU- 
MAGCGB. 

[22706] Hypoxia up-regulated 1 (HYOU1, Accession NP_006380.1) 
is another GAM139 target gene, herein designated TAR- 
GET GENE. HYOU1 BINDING SITE1 and HYOU1 BINDING 
SITE2 are target binding sites found in untranslated re- 
gions of mRNA encoded by HYOU1, corresponding to tar- 
get binding sites such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of HYOU1 BIND- 
ING SITE1 and HYOU1 BINDING SITE2, designated SEQ 
ID:3370 and SEQ ID:5055 respectively, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22707] Another function of GAM139 is therefore inhibition of Hy- 
poxia up-regulated 1 (HYOU1, Accession NP_006380.1) . 
Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with HYOU1. 

[22708] isoprenylcysteine carboxyl methyltransferase (ICMT, Ac- 
cession NP.733806.1) is another GAM139 target gene, 
herein designated TARGET GENE. ICMT BINDING SITE1 and 
ICMT BINDING SITE2 are target binding sites found in un- 
translated regions of multiple transcripts of mRNA en- 
coded by ICMT, corresponding to target binding sites such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ICMT BINDING SITE1 and ICMT 
BINDING SITE2, designated SEQ ID:8391 and SEQ ID:6960 
respectively, to the nucleotide sequence of GAM 139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22709] Another function of GAM139 is therefore inhibition of Iso- 



prenylcysteine carboxyl methyltransferase (ICMT, Acces- 
sion NP_733806.1) . Accordingly, utilities of GAM139 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ICMT. 
[22710] immunoglobulin superfamily, member 4 (IGSF4, Accession 
NP_055148.2) is another GAM139 target gene, herein 
designated TARGET GENE. IGSF4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by IGSF4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IGSF4 BINDING SITE, designated 
SEQ ID: 15663, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[22711] Another function of GAM 139 is therefore inhibition of Im- 
munoglobulin superfamily, member 4 (IGSF4, Accession 
NP_055 148.2), a gene which Low similarity to viral recep- 
tors and adhesion molecules and contains immunoglobu- 
lin domains. Accordingly, utilities of GAM139 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with IGSF4. 

[22712] The function of IGSF4 has been established by previous 



studies. Loss of genetic material at the cytogenetic level 
and loss of heterozygosity (LOH) are frequently observed 
in tumors. The llq22- q24 region has deletions or LOH in 
a variety of tumor types. Replacement of the missing copy 
of chromosome 11 in the A549 adenocarcinoma cell line 
with a normal chromosome 11 reversed tumorigenicity in 
nude mice, suggesting the existence of a tumor suppres- 
sor gene (Satoh et al., 1993). By constructing a BAC, PAC, 
and PI contig map covering a YAC clone of part of chro- 
mosome llq, EST mapping, exon trapping, and cDNA li- 
brary screening, Gomyo et al. (1999) isolated a cDNA en- 
coding IGSF4. The predicted 442- amino acid protein con- 
tains a signal peptide and a transmembrane domain. 
IGSF4 shares 65% identity with neural cell adhesion 
molecule- 1 (NCAM1; 116930) and NCAM2 (OMIM Ref. 
No. 602040) within their Ig- like C2- type domains. 
Northern blot analysis revealed expression of a 4.4- kb 
transcript in all tissues tested except leukocytes. Genomic 
sequence analysis determined that the IGSF4 gene con- 
tains 10 exons and spans 300 kb. SSCP analysis showed 
that all breast cancer and neuroblastoma tissues tested 
possessed a deletion of 1 allele of the IGSF4 gene. Gomyo 
et al. (1999), however, were unable to conclude that IGSF4 



is a tumor suppressor Biederer et al. (2002) identified 
SynCAM by searching sequence databanks for vertebrate 
proteins with extracellular immunoglobulin domains and 
an intracellular PDZ- domain protein- interaction se- 
quence. Although SynCAM mRNA is widely distributed, 
antibodies against the protein reacted with multiple bands 
that were detected only in brain. The multiple SynCAM 
bands are due to complex N- glycosylation, because en- 
zymatic removal of N- linked carbohydrates converted 
these bands into a single species of approximately 45 kD, 
whereas no O- glycosylation of SynCAM was observed. 
Biederer et al. (2002) showed that SynCAM functions as a 
homophilic cell adhesion molecule at the synapse. Ex- 
pression of the isolated cytoplasmic tail of SynCAM in 
neurons inhibited synapse assembly. Conversely, expres- 
sion of full- length SynCAM in nonneuronal cells induced 
synapse formation by cocultured hippocampal neurons 
with normal release properties. Clutamatergic synaptic 
transmission was reconstituted in these nonneuronal cells 
by coexpressing glutamate receptors with SynCAM, which 
suggests that a single type of adhesion molecule and glu- 
tamate receptor are sufficient for a functional postsynap- 
tic response 



[22713] 

[22714] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[22715] Biederer, T.; Sara, Y.; Mozhayeva, M.; Atasoy, D.; Liu, X.; 

Kavalali, E. T.; Sudhof, T. C. : SynCAM, a synaptic adhesion 
molecule that drives synapse assembly. Science 297: 
1525- 1531, 2002. ; and 

[22716] Gomyo, H.; Arai, Y.; Tanigami, A.; Murakami, Y.; Hattori, 
M.; Hosoda, F.; Arai, K.; Aikawa, Y.; Tsuda, H.; Hirohashi, 
S.; Asakawa, S.; Shimizu, N.; Soeda, E.; Sakaki, Y.; Ohki, M. 
: A. 

[22717] Further studies establishing the function and utilities of 

IGSF4 are found in John Hopkins OMIM database record ID 
605686, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. IL-17RE (Accession 
NP_653241.1) is another GAM139 target gene, herein 
designated TARGET GENE. IL-17RE BINDING SITE1 through 
IL-17RE BINDING SITE3 are target binding sites found in 
untranslated regions of multiple transcripts of mRNA en- 
coded by IL-17RE, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of IL-17RE BINDING SITE1 through 
IL-17RE BINDING SITE3, designated SEQ ID:1468, SEQ 
ID: 1468 and SEQ ID: 19627 respectively, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22718] Another function of GAM139 is therefore inhibition of IL- 
17RE (Accession NP_653241.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IL-17RE. 

[22719] IL-17RE (Accession NP_653241.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. IL-17RE BIND- 
ING SITE1 through IL-17RE BINDING SITE3 are target bind- 
ing sites found in untranslated regions of multiple tran- 
scripts of mRNA encoded by IL-17RE, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of IL-17RE 
BINDING SITE1 through IL-17RE BINDING SITE3, desig- 
nated SEQ ID:19627, SEQ ID:14593 and SEQ ID:14593 re- 
spectively, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22720] Another function of GAM139 is therefore inhibition of IL- 
17RE (Accession NP.653241.1) . Accordingly, utilities of 



GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IL-17RE. 

[22721] integrin-linked kinase-associated serine/threonine phos- 
phatase 2c (ILKAP, Accession NP.789769.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
ILKAP BINDING SITE is a target binding site found in the 5^ 
untranslated region of multiple transcripts of mRNA en- 
coded by ILKAP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ILKAP BINDING SITE, designated 
SEQ ID:9889, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22722] Another function of GAM139 is therefore inhibition of In- 
tegrin-linked kinase-associated serine/threonine phos- 
phatase 2c (ILKAP, Accession NP.789769.1) . Accordingly, 
utilities of GAM139 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ILKAP. 

[22723] integrin-linked kinase-associated serine/threonine phos- 
phatase 2c (ILKAP, Accession NP_110395.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
ILKAP BINDING SITE is a target binding site found in the 5 X 



untranslated region of multiple transcripts of mRNA en- 
coded by ILKAP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ILKAP BINDING SITE, designated 
SEQ ID:9889, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 
[22724] Another function of GAM139 is therefore inhibition of In- 
tegrin-linked kinase-associated serine/threonine phos- 
phatase 2c (ILKAP, Accession NP_1 10395.1) . Accordingly, 
utilities of GAM139 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ILKAP. 

[22725] Potassium large conductance calcium-activated channel, 
subfamily m, beta member 1 (KCNMB1, Accession 
NP_004128.1) is another GAM139 target gene, herein 
designated TARGET GENE. KCNMB1 BINDING SITE is a tar- 
get binding site found in the 5^ untranslated region of 
mRNA encoded by KCNMB1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KCNMB1 BIND- 
ING SITE, designated SEQ ID:8103, to the nucleotide se- 



quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22726] Another function of GAM139 is therefore inhibition of 

Potassium large conductance calcium-activated channel, 
subfamily m, beta member 1 (KCNMB1, Accession 
NP_004128.1), a gene which is a potassium channel pro- 
tein which may modulate the properties of the pore- 
forming alpha subunit. Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KCNMB1. 

[22727] The function of KCNMB1 has been established by previous 
studies. Large conductance, voltage- and calcium- sensi- 
tive potassium (MaxiK) channels are fundamental in the 
control of smooth muscle tone and neuronal excitability. 
MaxiK channels can be formed by 2 subunits: the pore- 
forming alpha subunit (HSLO; 600150) and the modula- 
tory beta subunit. MaxiK channels are sensitive to external 
application of several peptidyl toxins, such as charybdo- 
toxin (ChTX), which bind with high affinity to a receptor 
site located in the external vestibule of the channel and 
prevent potassium flux by physical occlusion of the pore. 
Knaus et al. (1994) demonstrated that ChTX is specifically 
bound to the 31- kD beta subunit of the bovine tracheal 



smooth muscle MaxiK channel. They cloned cDNAs en- 
coding the bovine beta subunit and found that the pre- 
dicted protein contains 2 putative transmembrane do- 
mains. Under nondenaturing conditions, antibodies 
against the beta subunit immunoprecipitated both the al- 
pha and beta subunits of the channel, demonstrating that, 
in vivo, the MaxiK channel exists as a multimer containing 
both alpha and beta subunits. Knaus et al. (1994) noted 
that the beta subunit must be in close proximity to the 
pore since ChTX, which blocks the pore on the alpha- 
subunit, is covalently incorporated into the beta subunit. 
Calcium regulation of gene expression is critical for the 
long lasting activity- dependent changes in cellular elec- 
trical properties that underlie important physiologic func- 
tions such as learning and memory. Cellular electrical 
properties are diversified through the extensive alterna- 
tive splicing of ion channel pre- mRNAs. The STREX exon 
of Slo confers higher calcium sensitivity on the channel. 
Xie and Black (2001) demonstrated that the depolarization 
of rat pituitary cells represses splicing of the STREX exon 
in BK potassium channel transcripts through the activation 
of calcium/calmodulin- dependent protein kinases. Over- 
expressing constitutively active CAMK4 (OMIM Ref. No. 



114080), but not CAMK1 (OMIM Ref. No. 604998) or 
CAMK2 (OMIM Ref. No. 114078), specifically decreases 
STREX inclusion in the mRNA. This decrease is prevented 
by mutations in particular RNA repressor sequences. 
Transferring 54 nucleotides from the 3- prime splice site 
upstream of STREX to a heterologous gene is sufficient to 
confer CAMK4 repression on an otherwise constitutive 
exon. Xie and Black (2001) concluded that their experi- 
ments define a CAMK4- responsive RNA element (CaRRE), 
which mediates the alternative splicing of ion channel 
pre- mRNAs. The CaRRE presents a unique molecular tar- 
get for inducing long- term adaptive changes in cellular 
electrical properties. It also provides a model system for 
dissecting the effect of signal transduction pathways on 
alternative splicing 
[22728] Animal model experiments lend further support to the 
function of KCNMB1. Small arteries exhibit tone, a par- 
tially contracted state that is an important determinant of 
blood pressure. In arterial smooth muscle cells, intracellu- 
lar calcium paradoxically controls both contraction and 
relaxation. Calcium- dependent relaxation is mediated by 
local calcium release from the sarcoplasmic reticulum. 
These 'calcium sparks' activate calcium- dependent 



potassium (BK) channels comprised of alpha- and beta- 1 
subunits. Brenner et al. (2000) showed that targeted dele- 
tion of the gene for the beta- 1 subunit leads to a de- 
crease in the calcium sensitivity of BK channels, a reduc- 
tion in functional coupling of calcium sparks to BK chan- 
nel activation, and increases in arterial tone and blood 
pressure. The beta- 1 subunit of the BK channel, by tun- 
ing the channel's calcium sensitivity, is a key molecular 
component in translating calcium signals to the central 
physiologic function of vasoregulation. 

[22729] it is appreciated that the abovementioned animal model 
for KCNMB1 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[22730] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 227 3 1 ] Xie, J.; Black, D. L : A CaMK IV responsive RNA element 
mediates depolarization- induced alternative splicing of 
ion channels. Nature 410: 936- 439, 2001. ; and 

[22732] Brenner, R.; Perez, G. J.; Bonev, A. D.; Eckman, D. M.; 
Kosek, J. C; Wiler, S. W.; Patterson, A. J.; Nelson, M. T.; 
Aldrich, R. W. : Vasoregulation by the beta- 1 subunit of 



the calcium. 

[22733] Further studies establishing the function and utilities of 

KCNMB1 are found in John Hopkins OMIM database record 
ID 603951, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Potassium in- 
termediate/small conductance calcium-activated channel, 
subfamily n, member 2 (KCNN2, Accession NP.067627.2) 
is another GAM139 target gene, herein designated TAR- 
GET GENE. KCNN2 BINDING SITE is a target binding site 
found in the 5 X untranslated region of multiple transcripts 
of mRNA encoded by KCNN2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KCNN2 BINDING 
SITE, designated SEQ ID:3750, to the nucleotide sequence 
of GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22734] Another function of GAM139 is therefore inhibition of 

Potassium intermediate/small conductance calcium-acti- 
vated channel, subfamily n, member 2 (KCNN2, Accession 
NP_067627.2), a gene which forms a voltage- indepen- 
dent potassium channel activated by intracellular calcium. 
Accordingly, utilities of GAM139 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with KCNN2. 

[22735] The function of KCNN2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.KIAA0182 (Accession XP.050495.4) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. KIAA0182 BINDING SITE is a target binding site 
found in the 3 x untranslated region of mRNA encoded by 
KIAA0182, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA0182 BINDING SITE, designated 
SEQ ID:6545, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22736] Another function of GAM139 is therefore inhibition of 

KIAA0182 (Accession XP_050495.4) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0182. 

[22737] KIAA0247 (Accession NP_055549.1) is another GAM139 
target gene, herein designated TARGET GENE. KIAA0247 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA0247, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0247 BINDING SITE, designated SEQ ID:18761, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[22738] Another function of GAM139 is therefore inhibition of 

KIAA0247 (Accession NP_055549.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0247. 

[22739] KIAA0290 (Accession NP.055937.1) is another GAM139 
target gene, herein designated TARGET GENE. KIAA0290 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0290, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0290 BINDING SITE, designated SEQ ID:8089, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22740] Another function of GAM139 is therefore inhibition of 



KIAA0290 (Accession NP_055937.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0290. 

[22741] KIAA0459 (Accession XP_027862.1) is another GAM139 
target gene, herein designated TARGET GENE. KIAA0459 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0459, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0459 BINDING SITE, designated SEQ ID:9393, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22742] Another function of GAM139 is therefore inhibition of 

KIAA0459 (Accession XP_027862.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0459. 

[22743] KIAA0475 (Accession NP_055679.1) is another GAM139 
target gene, herein designated TARGET GENE. KIAA0475 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0475, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0475 BINDING SITE, designated SEQ ID: 14521, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[22744] Another function of GAM139 is therefore inhibition of 

KIAA0475 (Accession NP.055679.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0475. 

t 2274 5] KIAA0514 (Accession NP.055511.1) is another GAM139 
target gene, herein designated TARGET GENE. KIAA0514 
BINDING SITE1 and KIAA0514 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA0514, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA0514 BINDING SITE1 and 
KIAA0514 BINDING SITE2, designated SEQ ID: 142 13 and 
SEQ ID: 11461 respectively, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 



[22746] Another function of GAM139 is therefore inhibition of 

KIAA0514 (Accession NP_055511.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0514. 

[22747] KIAA0570 (Accession XP.291018.1) is another GAM139 
target gene, herein designated TARGET GENE. KIAA0570 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0570, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0570 BINDING SITE, designated SEQ ID:7196, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22748] Another function of GAM139 is therefore inhibition of 

KIAA0570 (Accession XP.291018.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0570. 

[22749] KIAA0652 (Accession NP_055556.1) is another GAM139 
target gene, herein designated TARGET GENE. KIAA0652 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA0652, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0652 BINDING SITE, designated SEQ ID:7082, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[22750] Another function of GAM139 is therefore inhibition of 

KIAA0652 (Accession NP_055556.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0652. 

[22751] KIAA0683 (Accession NP.057195.1) is another GAM139 
target gene, herein designated TARGET GENE. KIAA0683 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0683, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0683 BINDING SITE, designated SEQ ID: 17564, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22752] Another function of GAM139 is therefore inhibition of 



KIAA0683 (Accession NP_057195.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0683. 

[22753] KIAA0863 (Accession NP_055728.1) is another GAM139 
target gene, herein designated TARGET GENE. KIAA0863 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0863, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0863 BINDING SITE, designated SEQ ID:4169, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22754] Another function of GAM139 is therefore inhibition of 

KIAA0863 (Accession NP_055728.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0863. 

[22755] KIAA0962 (Accession XP_290942.1) is another GAM139 
target gene, herein designated TARGET GENE. KIAA0962 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0962, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0962 BINDING SITE, designated SEQ ID: 19480, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[22756] Another function of GAM139 is therefore inhibition of 

KIAA0962 (Accession XP.290942.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0962. 

[ 227 57] KIAA1223 (Accession XP.048747.2) is another GAM139 
target gene, herein designated TARGET GENE. KIAA1223 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by KIAA1223, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1223 BINDING SITE, designated SEQ ID:15273, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22758] Another function of GAM139 is therefore inhibition of 

KIAA1223 (Accession XP_048747.2) . Accordingly, utilities 



of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1223. 

[22759] KIAA1399 (Accession XP.046685.4) is another GAM139 
target gene, herein designated TARGET GENE. KIAA1399 
BINDING SITE1 and KIAA1399 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by KIAA1399, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA1399 BINDING SITE1 and 
KIAA1399 BINDING SITE2, designated SEQ ID:17214 and 
SEQ ID: 12571 respectively, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22760] Another function of GAM139 is therefore inhibition of 

KIAA1399 (Accession XP_046685.4) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1399. 

[22761] KIAA1442 (Accession XP.044921.4) is another GAM139 
target gene, herein designated TARGET GENE. KIAA1442 
BINDING SITE1 and KIAA1442 BINDING SITE2 are target 



binding sites found in untranslated regions of mRNA en- 
coded by KIAA1442, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIAA1442 BINDING SITE1 and 
KIAA1442 BINDING SITE2, designated SEQ ID:15532 and 
SEQ ID: 14694 respectively, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[22762] Another function of GAM139 is therefore inhibition of 

KIAA1442 (Accession XP_044921.4) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1442. 

[22763] KIAA1509 (Accession XP.029353.1) is another GAM139 
target gene, herein designated TARGET GENE. KIAA1509 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1509, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1509 BINDING SITE, designated SEQ ID:9747, to the 
nucleotide sequence of GAM139 RNA, herein designated 



GAM RNA, also designated SEQ ID:327. 
[22764] Another function of GAM139 is therefore inhibition of 

KIAA1509 (Accession XP_029353.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1509. 

[22765] KIAA1843 (Accession XP.030838.3) is another GAM139 
target gene, herein designated TARGET GENE. KIAA1843 
BINDING SITE is a target binding site found in the 3" un- 
translated region of mRNA encoded by KIAA1843, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1843 BINDING SITE, designated SEQ ID: 14729, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22766] Another function of GAM139 is therefore inhibition of 

KIAA1843 (Accession XP_030838.3) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1843. 

[22767] KIAA1881 (Accession XP_170901.1) is another GAM139 
target gene, herein designated TARGET GENE. KIAA1881 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1881, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1881 BINDING SITE, designated SEQ ID:12647, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[22768] Another function of GAM139 is therefore inhibition of 

KIAA1881 (Accession XP.170901.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1881. 

[22769] KIAA1920 (Accession XP_085210.1) is another GAM139 
target gene, herein designated TARGET GENE. KIAA1920 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1920, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1920 BINDING SITE, designated SEQ ID: 17408, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 



[22770] Another function of GAM139 is therefore inhibition of 

KIAA1920 (Accession XP_085210.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1920. 

[22771] Kinesin family member lb (KIF1B, Accession 

NP_055889.1) is another CAM139 target gene, herein 
designated TARGET GENE. KIF1B BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by KIF1B, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of KIF1B BINDING SITE, designated 
SEQ ID:2509, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22772] Another function of GAM139 is therefore inhibition of Ki- 
nesin family member lb (KIF1B, Accession NP_055889.1), 
a gene which motor for anterograde transport of mito- 
chondria, has a microtubule plus end- directed motility, 
and therefore is associated with Charcot- marie- tooth 
disease, neuronal type, a. Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of Charcot- 
marie- tooth disease, neuronal type, a, and of other dis- 



eases and clinical conditions associated with KIF1B. 

[22773] The function of KIF1B and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.Kringle containing transmembrane protein 2 
(KREMEN2, Accession NP.663323.1) is another GAM139 
target gene, herein designated TARGET GENE. KREMEN2 
BINDING SITE1 and KREMEN2 BINDING SITE2 are target 
binding sites found in untranslated regions of multiple 
transcripts of mRNA encoded by KREMEN2, corresponding 
to target binding sites such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of KREMEN2 
BINDING SITE1 and KREMEN2 BINDING SITE2, designated 
SEQ ID:10367 and SEQ ID:17585 respectively, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[22774] Another function of GAM139 is therefore inhibition of 
Kringle containing transmembrane protein 2 (KREMEN2, 
Accession NP_663323.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KREMEN2. 

[22775] Keratin associated protein 4-13 (KRTAP4-13, Accession 



NP_149442.1) is another GAM139 target gene, herein 
designated TARGET GENE. KRTAP4-13 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by KRTAP4-13, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KRTAP4-13 
BINDING SITE, designated SEQ ID:2298, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22776] Another function of GAM139 is therefore inhibition of 
Keratin associated protein 4-13 (KRTAP4-13, Accession 
NP.149442.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KRTAP4-13. 

[22777] Keratin associated protein 4-4 (KRTAP4-4, Accession 
NP_115913.1) is another GAM139 target gene, herein 
designated TARGET GENE. KRTAP4-4 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by KRTAP4-4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KRTAP4-4 BIND- 



ING SITE, designated SEQ ID:2298, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22778] Another function of GAM139 is therefore inhibition of 
Keratin associated protein 4-4 (KRTAP4-4, Accession 
NP.115913.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with KRTAP4-4. 

[22779] Keratin associated protein 9-2 (KRTAP9-2, Accession 
NP_114167.2) is another GAM139 target gene, herein 
designated TARGET GENE. KRTAP9-2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by KRTAP9-2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KRTAP9-2 BIND- 
ING SITE, designated SEQ ID:19929, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22780] Another function of GAM139 is therefore inhibition of 
Keratin associated protein 9-2 (KRTAP9-2, Accession 
NP_114167.2) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with KRTAP9-2. 

[ 227 81] LARP (Accession NP_056130.1) is another GAM139 target 
gene, herein designated TARGET GENE. LARP BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by LARP, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LARP BINDING 
SITE, designated SEQ ID: 12 149, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22782] Another function of GAM139 is therefore inhibition of 
LARP (Accession NP_056130.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LARP. 

[22783] Lim domain binding 1 (LDB1, Accession NP_003884.1) is 
another GAM139 target gene, herein designated TARGET 
GENE. LDB1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by LDB1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LDB1 BINDING SITE, designated SEQ ID: 19322, 



to the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22784] Another function of GAM139 is therefore inhibition of Lim 
domain binding 1 (LDB1, Accession NP_003884.1), a gene 
which binds to the lim domain of a wide variety of lim do- 
main- containing transcription factors. Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LDB1. 

[22785] The function of LDB1 has been established by previous 
studies. For general information on LIM domain- binding 
factors, see CLIM1 (OMIM Ref. No. 603450). Semina et al. 
(1998) isolated 2 human genes encoding LIM domain- 
binding factors, CLIM1 and CLIM2. The 2 genes have a 
very high level of identity to each other and to the ho- 
mologs in other species. CLIM2 encodes a 375- amino 
acid protein. By PCR analysis of a Genebridge 4 radiation 
hybrid panel, Semina et al. (1998) mapped the CLIM2 gene 
to 10q24- q25. Yamashita et al. (1998) mapped the 
mouse Lbdl gene to a region of conserved homology in 
distal chromosome 19. 

[22786] 

[22787] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 
[22788] Semina, E. V.; Altherr, M. R.; Murray, J. C. : Cloning and 
chromosomal localization of two novel human genes en- 
coding LIM- domain binding factors CLIM1 and 
CLIM2/LDB1/NL1. Mammalian Genome 9: 921- 924, 
1998. ; and 

[22789] Yamashita, T.; Agulnick, A. D.; Copeland, N. C; Gilbert, D. 
J.; Jenkins, N. A.; Westphal, H. : Genomic structure and 
chromosomal localization of the mouse LIM domain- 
binding protein 1 g. 

[22790] Further studies establishing the function and utilities of 
LDB1 are found in John Hopkins OMIM database record ID 
603451, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Lectin, mannose- 
binding, 1 like (LMAN1L, Accession NP_078971.2) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. LMAN1L BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by LMAN1L, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LMAN1L BIND- 



ING SITE, designated SEQ ID:11471, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22791] Another function of GAM139 is therefore inhibition of 
Lectin, mannose-binding, 1 like (LMAN1L, Accession 
NP.078971.2) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LMAN1L. 

[22792] LOC115207 (Accession NP_612453.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC115207 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by LOCI 15207, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC115207 BINDING SITE, designated SEQ ID:8746, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22793] Another function of GAM139 is therefore inhibition of 

LOC115207 (Accession NP_612453.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC115207. 



[22794] LOC121456 (Accession XP.062645.2) is another GAM139 
target gene, herein designated TARGET GENE. LOC121456 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC121456, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC121456 BINDING SITE, designated SEQ ID:2311, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22795] Another function of GAM139 is therefore inhibition of 

LOC121456 (Accession XP.062645.2) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC121456. 

[22796] LOC130589 (Accession NP_620156.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC130589 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC130589, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC130589 BINDING SITE, designated SEQ ID:11004, to 



the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22797] Another function of GAM139 is therefore inhibition of 

LOC130589 (Accession NP_620156.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC130589. 

[22798] LOC134111 (Accession XP.059689.2) is another GAM139 
target gene, herein designated TARGET GENE. LOC134111 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC134111, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC134111 BINDING SITE, designated SEQ ID:7606, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22799] Another function of GAM139 is therefore inhibition of 

LOC134111 (Accession XP.059689.2) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC134111. 

[22800] LOC134637 (Accession XP_059727.3) is another GAM139 



target gene, herein designated TARGET GENE. LOC134637 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC134637, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC134637 BINDING SITE, designated SEQ ID:12967, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22801] Another function of GAM139 is therefore inhibition of 

LOC134637 (Accession XP.059727.3) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC134637. 

[22802] LOC136015 (Accession XP_072440.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC136015 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC136015, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC136015 BINDING SITE, designated SEQ ID:15587, to 
the nucleotide sequence of GAM139 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:327. 
[22803] Another function of GAM139 is therefore inhibition of 

LOC136015 (Accession XP_072440.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC136015. 

[22804] LOC142955 (Accession XP_084389.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC142955 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC142955, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC142955 BINDING SITE, designated SEQ ID:13772, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22805] Another function of GAM139 is therefore inhibition of 

LOC142955 (Accession XP_084389.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC142955. 

[22806] LOC143903 (Accession NP_849156.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC143903 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC143903, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC143903 BINDING SITE, desig- 
nated SEQ ID:5549, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[22807] Another function of GAM139 is therefore inhibition of 

LOC143903 (Accession NP_849156.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC143903. 

[22808] LOC143903 (Accession XP_084655.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC143903 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by LOC143903, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LOC143903 BINDING SITE, desig- 
nated SEQ ID:5549, to the nucleotide sequence of 



GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[22809] Another function of GAM139 is therefore inhibition of 

LOC143903 (Accession XP_084655.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC143903. 

[22810] LOC145384 (Accession XP_085128.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC145384 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC145384, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145384 BINDING SITE, designated SEQ ID:10022, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22811] Another function of GAM139 is therefore inhibition of 

LOC145384 (Accession XP.085 128.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145384. 

[22812] LOC145828 (Accession XP_096879.1) is another GAM139 



target gene, herein designated TARGET GENE. LOC145828 
BINDING SITE1 and LOC145828 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC145828, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC145828 BINDING SITE1 
and LOC145828 BINDING SITE2, designated SEQ ID: 17903 
and SEQ ID: 13581 respectively, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 
[22813] Another function of GAM139 is therefore inhibition of 

LOC145828 (Accession XP_096879.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145828. 

[22814] LOC146336 (Accession XP.085421.2) is another GAM139 
target gene, herein designated TARGET GENE. LOC146336 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC146336, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC146336 BINDING SITE, designated SEQ ID:6404, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22815] Another function of GAM139 is therefore inhibition of 

LOC146336 (Accession XP.085421.2) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146336. 

[22816] LOC146784 (Accession XP_085588.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC146784 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC146784, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146784 BINDING SITE, designated SEQ ID: 10927, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22817] Another function of GAM139 is therefore inhibition of 

LOC146784 (Accession XP_085588.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146784. 



[22818] LOC146795 (Accession XP_085593.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC146795 
BINDING SITE1 and LOC146795 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC146795, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC146795 BINDING SITE1 
and LOC146795 BINDING SITE2, designated SEQ ID:4648 
and SEQ ID: 11983 respectively, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22819] Another function of GAM139 is therefore inhibition of 

LOC146795 (Accession XP_085593.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146795. 

[22820] LOC146958 (Accession XP_097142.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC146958 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC146958, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC146958 BINDING SITE, designated SEQ ID:4941, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22821] Another function of GAM139 is therefore inhibition of 

LOC146958 (Accession XP.097142.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146958. 

[22822] LOC149837 (Accession XP_097747.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC149837 
BINDING SITE1 and LOC149837 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC149837, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC149837 BINDING SITE1 
and LOC149837 BINDING SITE2, designated SEQ ID: 13423 
and SEQ ID: 16008 respectively, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22823] Another function of GAM139 is therefore inhibition of 

LOC149837 (Accession XP_097747.1) . Accordingly, utili- 



ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149837. 

[22824] LOC150933 (Accession XP_097971.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC150933 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC150933, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150933 BINDING SITE, designated SEQ ID:18977, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22825] Another function of GAM139 is therefore inhibition of 

LOC150933 (Accession XP_097971.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150933. 

[22826] LOC153027 (Accession XP_041221.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC153027 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC153027, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153027 BINDING SITE, designated SEQ ID:12321, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22827] Another function of GAM139 is therefore inhibition of 

LOC153027 (Accession XP_041221.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153027. 

[22828] LOC154092 (Accession XP_098466.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC154092 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC154092, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC154092 BINDING SITE, designated SEQ ID:8503, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22829] Another function of GAM139 is therefore inhibition of 

LOC154092 (Accession XP_098466.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC154092. 

[22830] LOC165622 (Accession XP.093333.6) is another GAM139 
target gene, herein designated TARGET GENE. LOC165622 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC165622, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC165622 BINDING SITE, designated SEQ ID:8963, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22831] Another function of GAM139 is therefore inhibition of 

LOC165622 (Accession XP.093333.6) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC165622. 

[22832] LOC168667 (Accession XP.166592.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC168667 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC168667, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC168667 BINDING SITE, designated SEQ ID:8774, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22833] Another function of GAM139 is therefore inhibition of 

LOC168667 (Accession XP.166592.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC168667. 

[22834] LOC200230 (Accession XP_114166.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC200230 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC200230, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC200230 BINDING SITE, designated SEQ ID:5316, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22835] Another function of GAM139 is therefore inhibition of 

LOC200230 (Accession XP_114166.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC200230. 

[22836] LOC200583 (Accession XP_114265.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC200583 
BINDING SITE1 through LOC200583 BINDING SITE3 are 
target binding sites found in untranslated regions of 
mRNA encoded by LOC200583, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC200583 
BINDING SITE1 through LOC200583 BINDING SITE3, des- 
ignated SEQ ID:8208, SEQ ID:19716 and SEQ ID:2414 re- 
spectively, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[22837] Another function of GAM139 is therefore inhibition of 

LOC200583 (Accession XP_114265.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC200583. 

[22838] LOC201181 (Accession XP_113916.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC201181 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC201181, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC201181 BINDING SITE, designated SEQ ID:18447, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22839] Another function of GAM139 is therefore inhibition of 

LOC201181 (Accession XP_113916.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC201181. 

[22840] LOC220739 (Accession XP.167548.3) is another GAM139 
target gene, herein designated TARGET GENE. LOC220739 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC220739, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC220739 BINDING SITE, designated SEQ ID:15658, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22841] Another function of GAM139 is therefore inhibition of 

LOC220739 (Accession XP_167548.3) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC220739. 

[22842] LOC221933 (Accession XP.166530.2) is another GAM139 
target gene, herein designated TARGET GENE. LOC221933 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC221933, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221933 BINDING SITE, designated SEQ ID:15096, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22843] Another function of GAM139 is therefore inhibition of 

LOC221933 (Accession XP.166530.2) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221933. 

[22844] LOC255290 (Accession XP_170990.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC255290 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC255290, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC255290 BINDING SITE, designated SEQ ID:1320, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22845] Another function of GAM139 is therefore inhibition of 

LOC255290 (Accession XP_170990.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255290. 

[22846] LOC257122 (Accession XP_171239.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC257122 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC257122, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257122 BINDING SITE, designated SEQ ID:7890, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22847] Another function of GAM139 is therefore inhibition of 

LOC257122 (Accession XP_171239.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC257122. 

[22848] LOC283033 (Accession XP_210857.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC283033 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283033, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283033 BINDING SITE, designated SEQ ID:4301, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22849] Another function of GAM139 is therefore inhibition of 

LOC283033 (Accession XP_210857.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283033. 

[22850] LOC283062 (Accession XP_210877.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC283062 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283062, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC283062 BINDING SITE, designated SEQ ID:9388, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22851] Another function of GAM139 is therefore inhibition of 

LOC283062 (Accession XP_210877.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283062. 

[22852] LOC283114 (Accession XP_208042.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC283114 
BINDING SITE1 and LOC283114 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC283114, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC283114 BINDING SITE1 
and LOC283114 BINDING SITE2, designated SEQ ID:14489 
and SEQ ID: 17069 respectively, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22853] Another function of GAM139 is therefore inhibition of 

LOC283114 (Accession XP_208042.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC283114. 

[22854] LOC283198 (Accession XP_208550.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC283198 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283198, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283198 BINDING SITE, designated SEQ ID:12328, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22855] Another function of GAM139 is therefore inhibition of 

LOC283198 (Accession XP_208550.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283198. 

[22856] LOC283270 (Accession XP_210956.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC283270 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283270, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC283270 BINDING SITE, designated SEQ ID:17363, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22857] Another function of GAM139 is therefore inhibition of 

LOC283270 (Accession XP_210956.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283270. 

[22858] LOC283364 (Accession XP_211003.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC283364 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283364, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283364 BINDING SITE, designated SEQ ID: 18990, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22859] Another function of GAM139 is therefore inhibition of 

LOC283364 (Accession XP_211003.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC283364. 

[22860] LOC283386 (Accession XP_208656.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC283386 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283386, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283386 BINDING SITE, designated SEQ ID:3288, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22861] Another function of GAM139 is therefore inhibition of 

LOC283386 (Accession XP_208656.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283386. 

[22862] LOC283435 (Accession XP_211035.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC283435 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283435, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC283435 BINDING SITE, designated SEQ ID:15472, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22863] Another function of GAM139 is therefore inhibition of 

LOC283435 (Accession XP_211035.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283435. 

[22864] LOC283582 (Accession XP_211119.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC283582 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283582, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283582 BINDING SITE, designated SEQ ID:6596, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22865] Another function of GAM139 is therefore inhibition of 

LOC283582 (Accession XP_211119.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283582. 



[22866] LOC283637 (Accession XP_211134.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC283637 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283637, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283637 BINDING SITE, designated SEQ ID:1923, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22867] Another function of GAM139 is therefore inhibition of 

LOC283637 (Accession XP_211134.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283637. 

[22868] LOC283723 (Accession XP_211176.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC283723 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283723, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283723 BINDING SITE, designated SEQ ID:14435, to 



the nucleotide sequence of CAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22869] Another function of GAM139 is therefore inhibition of 

LOC283723 (Accession XP_211176.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283723. 

[22870] LOC283789 (Accession XP_208120.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC283789 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283789, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283789 BINDING SITE, designated SEQ ID:15242, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22871] Another function of GAM139 is therefore inhibition of 

LOC283789 (Accession XP_208120.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283789. 

[22872] LOC283807 (Accession XP_211207.1) is another GAM139 



target gene, herein designated TARGET GENE. LOC283807 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283807, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283807 BINDING SITE, designated SEQ ID:8994, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22873] Another function of GAM139 is therefore inhibition of 

LOC283807 (Accession XP_211207.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283807. 

[22874] LOC283852 (Accession XP.211228.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC283852 
BINDING SITE1 through LOC283852 BINDING SITE3 are 
target binding sites found in untranslated regions of 
mRNA encoded by LOC283852, corresponding to target 
binding sites such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LOC283852 
BINDING SITE1 through LOC283852 BINDING SITE3, des- 



ignated SEQ ID:12663, SEQ ID:12405 and SEQ ID:16600 
respectively, to the nucleotide sequence of GAM 139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 
[22875] Another function of GAM139 is therefore inhibition of 

LOC283852 (Accession XP_211228.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283852. 

[22876] LOC283911 (Accession XP_211259.2) is another GAM139 
target gene, herein designated TARGET GENE. LOC283911 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283911, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283911 BINDING SITE, designated SEQ ID:18967, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22877] Another function of GAM139 is therefore inhibition of 

LOC283911 (Accession XP_211259.2) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283911. 



[22878] LOC284015 (Accession XP_210324.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC284015 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284015, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284015 BINDING SITE, designated SEQ ID: 12620, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22879] Another function of GAM139 is therefore inhibition of 

LOC284015 (Accession XP_210324.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284015. 

[22880] LOC284037 (Accession XP_208153.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC284037 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284037, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284037 BINDING SITE, designated SEQ ID:15556, to 



the nucleotide sequence of CAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22881] Another function of GAM139 is therefore inhibition of 

LOC284037 (Accession XP_208153.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284037. 

[22882] LOC284130 (Accession XP_209031.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC284130 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284130, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284130 BINDING SITE, designated SEQ ID:8262, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22883] Another function of GAM139 is therefore inhibition of 

LOC284130 (Accession XP_209031.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284130. 

[22884] LOC284167 (Accession XP_208171.1) is another GAM139 



target gene, herein designated TARGET GENE. LOC284167 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284167, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284167 BINDING SITE, designated SEQ ID:20016, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22885] Another function of GAM139 is therefore inhibition of 

LOC284167 (Accession XP_208171.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284167. 

[22886] LOC284186 (Accession XP_209060.2) is another GAM139 
target gene, herein designated TARGET GENE. LOC284186 
BINDING SITE1 and LOC284186 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC284186, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC284186 BINDING SITE1 
and LOC284186 BINDING SITE2, designated SEQ ID:6257 



and SEQ ID:9676 respectively, to the nucleotide sequence 
of GAM 139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[22887] Another function of GAM139 is therefore inhibition of 

LOC284186 (Accession XP.209060.2) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284186. 

[22888] LOC284231 (Accession XP_208184.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC284231 
BINDING SITE1 and LOC284231 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC284231, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC284231 BINDING SITE1 
and LOC284231 BINDING SITE2, designated SEQ ID:5381 
and SEQ ID: 10934 respectively, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[22889] Another function of GAM139 is therefore inhibition of 

LOC284231 (Accession XP_208184.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC284231. 

[22890] LOC284434 (Accession XP_211460.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC284434 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284434, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284434 BINDING SITE, designated SEQ ID:8357, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22891] Another function of GAM139 is therefore inhibition of 

LOC284434 (Accession XP_2 11460.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284434. 

[22892] LOC284615 (Accession XP_211553.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC284615 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284615, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC284615 BINDING SITE, designated SEQ ID:9828, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22893] Another function of GAM139 is therefore inhibition of 

LOC284615 (Accession XP_211553.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284615. 

[22894] LOC284687 (Accession XP_211587.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC284687 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284687, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284687 BINDING SITE, designated SEQ ID:2504, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22895] Another function of GAM139 is therefore inhibition of 

LOC284687 (Accession XP_211587.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC284687. 

[22896] LOC284719 (Accession XP_211601.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC284719 
BINDING SITE1 and LOC284719 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC284719, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC284719 BINDING SITE1 
and LOC284719 BINDING SITE2, designated SEQ ID: 15624 
and SEQ ID: 1476 respectively, to the nucleotide sequence 
of GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22897] Another function of GAM139 is therefore inhibition of 

LOC284719 (Accession XP_211601.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284719. 

[22898] LOC284739 (Accession XP_211609.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC284739 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284739, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284739 BINDING SITE, designated SEQ ID:13956, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22899] Another function of GAM139 is therefore inhibition of 

LOC284739 (Accession XP_211609.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284739. 

[22900] LOC284874 (Accession XP_209394.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC284874 
BINDING SITE1 and LOC284874 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC284874, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC284874 BINDING SITE1 
and LOC284874 BINDING SITE2, designated SEQ ID:19517 
and SEQ ID:4696 respectively, to the nucleotide sequence 
of GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22901] Another function of GAM139 is therefore inhibition of 



LOC284874 (Accession XP_209394.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284874. 

[22902] LOC284922 (Accession XP_209409.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC284922 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284922, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284922 BINDING SITE, designated SEQ ID:19183, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22903] Another function of GAM139 is therefore inhibition of 

LOC284922 (Accession XP_209409.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284922. 

[22904] LOC285036 (Accession XP_210798.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC285036 
BINDING SITE1 and LOC285036 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 



coded by LOC285036, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC285036 BINDING SITE1 
and LOC285036 BINDING SITE2, designated SEQ ID:5723 
and SEQ ID: 16269 respectively, to the nucleotide se- 
quence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 
[22905] Another function of GAM139 is therefore inhibition of 

LOC285036 (Accession XP_210798.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285036. 

[22906] LOC285084 (Accession XP_211758.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC285084 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC285084, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285084 BINDING SITE, designated SEQ ID:5269, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 



[22907] Another function of GAM139 is therefore inhibition of 

LOC285084 (Accession XP_211758.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285084. 

[22908] LOC285103 (Accession XP_211766.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC285103 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC285103, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285103 BINDING SITE, designated SEQ ID:16353, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22909] Another function of GAM139 is therefore inhibition of 

LOC285103 (Accession XP_211766.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285103. 

[22910] LOC285112 (Accession XP_209475.3) is another GAM139 
target gene, herein designated TARGET GENE. LOC285112 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC285112, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285112 BINDING SITE, designated SEQ ID:8814, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22911] Another function of GAM 139 is therefore inhibition of 

LOC285112 (Accession XP.209475.3) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285112. 

[22912] LOC285152 (Accession XP_211783.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC285152 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC285152, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285152 BINDING SITE, designated SEQ ID:11345, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22913] Another function of GAM139 is therefore inhibition of 



LOC285152 (Accession XP_211783.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285152. 

[22914] LOC285592 (Accession XP_209669.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC285592 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC285592, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285592 BINDING SITE, designated SEQ ID:2468, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22915] Another function of GAM139 is therefore inhibition of 

LOC285592 (Accession XP_209669.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285592. 

[22916] LOC285624 (Accession XP_209685.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC285624 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285624, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285624 BINDING SITE, designated SEQ ID:12598, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22917] Another function of GAM139 is therefore inhibition of 

LOC285624 (Accession XP_209685.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285624. 

[22918] LOC285625 (Accession XP.209684.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC285625 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC285625, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285625 BINDING SITE, designated SEQ ID:19717, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22919] Another function of GAM139 is therefore inhibition of 

LOC285625 (Accession XP_209684.1) . Accordingly, utili- 



ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285625. 

[22920] LOC285651 (Accession XP_211974.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC285651 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC285651, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285651 BINDING SITE, designated SEQ ID:4365, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22921] Another function of GAM139 is therefore inhibition of 

LOC285651 (Accession XP.211974.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285651. 

[22922] LOC285748 (Accession XP_209738.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC285748 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285748, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285748 BINDING SITE, designated SEQ ID:17272, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22923] Another function of GAM139 is therefore inhibition of 

LOC285748 (Accession XP_209738.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285748. 

[22924] LOC285801 (Accession XP_209767.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC285801 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC285801, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285801 BINDING SITE, designated SEQ ID:15998, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22925] Another function of GAM139 is therefore inhibition of 

LOC285801 (Accession XP_209767.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC285801. 

[22926] LOC285928 (Accession XP_212087.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC285928 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285928, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285928 BINDING SITE, designated SEQ ID:12928, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22927] Another function of GAM139 is therefore inhibition of 

LOC285928 (Accession XP_212087.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285928. 

[22928] LOC285968 (Accession XP_212107.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC285968 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285968, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC285968 BINDING SITE, designated SEQ ID:17285, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22929] Another function of GAM139 is therefore inhibition of 

LOC285968 (Accession XP.212107.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285968. 

[22930] LOC285992 (Accession XP.212126.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC285992 
BINDING SITE1 and LOC285992 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC285992, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC285992 BINDING SITE1 
and LOC285992 BINDING SITE2, designated SEQ ID:7305 
and SEQ ID: 1701 respectively, to the nucleotide sequence 
of GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22931] Another function of GAM139 is therefore inhibition of 

LOC285992 (Accession XP_212126.1) . Accordingly, utili- 



ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285992. 

[22932] LOC286078 (Accession XP_212163.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC286078 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC286078, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286078 BINDING SITE, designated SEQ ID:943, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22933] Another function of GAM139 is therefore inhibition of 

LOC286078 (Accession XP_2 12 163.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286078. 

[22934] LOC286218 (Accession XP_212235.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC286218 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286218, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286218 BINDING SITE, designated SEQ ID:4239, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22935] Another function of GAM139 is therefore inhibition of 

LOC286218 (Accession XP_212235.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286218. 

[22936] LOC286520 (Accession XP_212330.2) is another GAM139 
target gene, herein designated TARGET GENE. LOC286520 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC286520, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286520 BINDING SITE, designated SEQ ID:9346, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22937] Another function of GAM139 is therefore inhibition of 

LOC286520 (Accession XP_212330.2) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC286520. 

[22938] LOC338558 (Accession XP_290465.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC338558 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC338558, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338558 BINDING SITE, designated SEQ ID:858, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22939] Another function of GAM139 is therefore inhibition of 

LOC338558 (Accession XP_290465.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338558. 

[22940] LOC339122 (Accession XP_290714.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC339122 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339122, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC339122 BINDING SITE, designated SEQ ID:15658, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22941] Another function of GAM139 is therefore inhibition of 

LOC339122 (Accession XP.290714.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339122. 

[22942] LOC339166 (Accession XP.294837.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC339166 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339166, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339166 BINDING SITE, designated SEQ ID: 12464, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22943] Another function of GAM139 is therefore inhibition of 

LOC339166 (Accession XP_294837.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC339166. 

[22944] LOC339172 (Accession XP_290740.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC339172 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339172, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339172 BINDING SITE, designated SEQ ID:2113, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22945] Another function of GAM139 is therefore inhibition of 

LOC339172 (Accession XP_290740.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339172. 

[22946] LOC339230 (Accession XP_290771.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC339230 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC339230, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC339230 BINDING SITE, designated SEQ ID:12801, to 
the nucleotide sequence of CAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22947] Another function of GAM139 is therefore inhibition of 

LOC339230 (Accession XP_290771.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339230. 

[22948] LOC339305 (Accession XP_297112.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC339305 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339305, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339305 BINDING SITE, designated SEQ ID:6942, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22949] Another function of GAM139 is therefore inhibition of 

LOC339305 (Accession XP_297112.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339305. 



[22950] LOC339914 (Accession XP_295099.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC339914 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339914, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339914 BINDING SITE, designated SEQ ID:19354, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22951] Another function of GAM139 is therefore inhibition of 

LOC339914 (Accession XP_295099.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339914. 

[22952] LOC339942 (Accession XP_295107.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC339942 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339942, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339942 BINDING SITE, designated SEQ ID:13382, to 



the nucleotide sequence of CAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22953] Another function of GAM139 is therefore inhibition of 

LOC339942 (Accession XP_295 107.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339942. 

[22954] LOC340223 (Accession XP_290385.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC340223 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340223, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340223 BINDING SITE, designated SEQ ID:5180, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22955] Another function of GAM139 is therefore inhibition of 

LOC340223 (Accession XP_290385.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340223. 

[22956] LOC340239 (Accession XP_295192.1) is another GAM139 



target gene, herein designated TARGET GENE. LOC340239 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340239, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340239 BINDING SITE, designated SEQ ID:3128, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22957] Another function of GAM139 is therefore inhibition of 

LOC340239 (Accession XP_295 192.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340239. 

[22958] LOC340240 (Accession XP_295189.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC340240 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340240, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340240 BINDING SITE, designated SEQ ID:3128, to 
the nucleotide sequence of GAM139 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:327. 
[22959] Another function of GAM139 is therefore inhibition of 

LOC340240 (Accession XP_295 189.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340240. 

[22960] LOC340243 (Accession XP_290389.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC340243 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340243, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340243 BINDING SITE, designated SEQ ID:1105, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22961] Another function of GAM139 is therefore inhibition of 

LOC340243 (Accession XP_290389.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340243. 

[22962] LOC340390 (Accession XP_291269.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC340390 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340390, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340390 BINDING SITE, designated SEQ ID:8372, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22963] Another function of GAM139 is therefore inhibition of 

LOC340390 (Accession XP_291269.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340390. 

[22964] LOC340581 (Accession XP_295270.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC340581 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC340581, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340581 BINDING SITE, designated SEQ ID: 17000, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 



[22965] Another function of GAM139 is therefore inhibition of 

LOC340581 (Accession XP_295270.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340581. 

[22966] LOC342195 (Accession XP.292413.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC342195 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC342195, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC342195 BINDING SITE, designated SEQ ID:12881, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22967] Another function of GAM139 is therefore inhibition of 

LOC342195 (Accession XP_292413.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC342195. 

[22968] LOC342346 (Accession XP.296817.2) is another GAM139 
target gene, herein designated TARGET GENE. LOC342346 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC342346, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC342346 BINDING SITE, designated SEQ ID: 16656, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22969] Another function of GAM139 is therefore inhibition of 

LOC342346 (Accession XP.296817.2) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC342346. 

[22970] LOC342487 (Accession XP.296893.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC342487 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC342487, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC342487 BINDING SITE, designated SEQ ID: 1758, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22971] Another function of GAM139 is therefore inhibition of 



LOC342487 (Accession XP_296893.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC342487. 

[22972] LOC344563 (Accession XP.297716.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC344563 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC344563, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC344563 BINDING SITE, designated SEQ ID:13365, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22973] Another function of GAM139 is therefore inhibition of 

LOC344563 (Accession XP_297716.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC344563. 

[22974] LOC344992 (Accession XP_298469.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC344992 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC344992, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC344992 BINDING SITE, designated SEQ ID: 17064, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22975] Another function of GAM139 is therefore inhibition of 

LOC344992 (Accession XP_298469.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC344992. 

[22976] LOC347959 (Accession XP.302635.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC347959 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC347959, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347959 BINDING SITE, designated SEQ ID:9115, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22977] Another function of GAM139 is therefore inhibition of 

LOC347959 (Accession XP_302635.1) . Accordingly, utili- 



ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347959. 

[22978] LOC348118 (Accession XP_300289.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC348118 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC348118, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348118 BINDING SITE, designated SEQ ID:15242, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22979] Another function of GAM139 is therefore inhibition of 

LOC348118 (Accession XP_300289.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348118. 

[22980] LOC348488 (Accession XP_300352.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC348488 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348488, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348488 BINDING SITE, designated SEQ ID: 18044, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22981] Another function of GAM139 is therefore inhibition of 

LOC348488 (Accession XP_300352.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348488. 

[22982] LOC348509 (Accession XP_300770.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC348509 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC348509, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348509 BINDING SITE, designated SEQ ID:8733, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22983] Another function of GAM139 is therefore inhibition of 

LOC348509 (Accession XP_300770.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC348509. 

[22984] LOC348549 (Accession XP_211637.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC348549 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348549, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348549 BINDING SITE, designated SEQ ID: 19450, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22985] Another function of GAM139 is therefore inhibition of 

LOC348549 (Accession XP_211637.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348549. 

[22986] LOC348552 (Accession XP_209362.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC348552 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348552, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC348552 BINDING SITE, designated SEQ ID:13423, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22987] Another function of GAM139 is therefore inhibition of 

LOC348552 (Accession XP.209362.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348552. 

[22988] LOC348599 (Accession XP_300383.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC348599 
BINDING SITE1 and LOC348599 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC348599, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC348599 BINDING SITE1 
and LOC348599 BINDING SITE2, designated SEQ ID:19517 
and SEQ ID:4696 respectively, to the nucleotide sequence 
of GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[22989] Another function of GAM139 is therefore inhibition of 

LOC348599 (Accession XP_300383.1) . Accordingly, utili- 



ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348599. 

[22990] LOC348909 (Accession XP_300875.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC348909 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC348909, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348909 BINDING SITE, designated SEQ ID: 14383, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22991] Another function of GAM139 is therefore inhibition of 

LOC348909 (Accession XP_300875.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348909. 

[22992] LOC349061 (Accession XP_300923.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC349061 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349061, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349061 BINDING SITE, designated SEQ ID:17272, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22993] Another function of GAM139 is therefore inhibition of 

LOC349061 (Accession XP_300923.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349061. 

[22994] LOC349066 (Accession XP.300926.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC349066 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC349066, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349066 BINDING SITE, designated SEQ ID: 17272, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22995] Another function of GAM139 is therefore inhibition of 

LOC349066 (Accession XP_300926.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC349066. 

[22996] LOC349092 (Accession XP_302959.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC349092 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349092, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349092 BINDING SITE, designated SEQ ID:6029, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[22997] Another function of GAM139 is therefore inhibition of 

LOC349092 (Accession XP_302959.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349092. 

[22998] LOC349151 (Accession XP_302967.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC349151 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC349151, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC349151 BINDING SITE, designated SEQ ID: 1431, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[22999] Another function of GAM139 is therefore inhibition of 

LOC349151 (Accession XP_302967.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349151. 

[23000] LOC349710 (Accession XP_303482.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC349710 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349710, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349710 BINDING SITE, designated SEQ ID: 18662, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[23001] Another function of GAM139 is therefore inhibition of 

LOC349710 (Accession XP_303482.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC349710. 

[23002] LOC90120 (Accession XP_291299.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC90120 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC90120, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90120 BINDING SITE, designated SEQ ID:3855, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23003] Another function of GAM139 is therefore inhibition of 
LOC90120 (Accession XP.291299.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90120. 

[23004] LOC90906 (Accession XP_034809.1) is another GAM 139 
target gene, herein designated TARGET GENE. LOC90906 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90906, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



LOC90906 BINDING SITE, designated SEQ ID:7354, to the 
nucleotide sequence of CAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[23005] Another function of GAM139 is therefore inhibition of 

LOC90906 (Accession XP_034809.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90906. 

[23006] LOC91661 (Accession NP.612381.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC91661 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91661, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91661 BINDING SITE, designated SEQ ID: 19944, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23007] Another function of GAM139 is therefore inhibition of 

LOC91661 (Accession NP.612381.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91661. 



[23008] LOC91947 (Accession XP.041721.2) is another GAM139 
target gene, herein designated TARGET GENE. LOC91947 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91947, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91947 BINDING SITE, designated SEQ ID:13563, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23009] Another function of GAM139 is therefore inhibition of 
LOC91947 (Accession XP.041721.2) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91947. 

[23010] LOC91974 (Accession XP.041974.2) is another GAM139 
target gene, herein designated TARGET GENE. LOC91974 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC91974, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91974 BINDING SITE, designated SEQ ID:706, to the 



nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[23011] Another function of GAM 139 is therefore inhibition of 

LOC91974 (Accession XP.041974.2) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91974. 

[23012] LOC93273 (Accession XP_050184.1) is another GAM139 
target gene, herein designated TARGET GENE. LOC93273 
BINDING SITE1 and LOC93273 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC93273, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC93273 BINDING SITE1 
and LOC93273 BINDING SITE2, designated SEQ ID:18095 
and SEQ ID:2415 respectively, to the nucleotide sequence 
of GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[23013] Another function of GAM139 is therefore inhibition of 

LOC93273 (Accession XP_050184.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC93273. 

[23014] LW _i (Accession NP_057237.1) is another GAM139 target 
gene, herein designated TARGET GENE. LW-1 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LW-1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of LW-1 BIND- 
ING SITE, designated SEQ ID:11543, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23015] Another function of GAM139 is therefore inhibition of LW- 
1 (Accession NP_057237.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LW-1. 

[23016] Microtubule-associated protein, rp/eb family, member 1 
(MAPRE1, Accession NP_036457.1) is another GAM139 
target gene, herein designated TARGET GENE. MAPRE1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MAPRE1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



MAPRE1 BINDING SITE, designated SEQ ID: 19788, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[23017] Another function of GAM139 is therefore inhibition of Mi- 
crotubule-associated protein, rp/eb family, member 1 
(MAPRE1, Accession NP_036457.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MAPRE1. 

[23018] Microtubule-associated protein, rp/eb family, member 3 
(MAPRE3, Accession NP_036458.2) is another GAM139 
target gene, herein designated TARGET GENE. MAPRE3 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by MAPRE3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MAPRE3 BINDING SITE, designated SEQ ID: 12646, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23019] Another function of GAM139 is therefore inhibition of Mi- 
crotubule-associated protein, rp/eb family, member 3 
(MAPRE3, Accession NP_036458.2), a gene which interact 



with cytoplasmic microtubules, and with the adenomatous 
polyposis coli. Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MAPRE3. 

[23020] The function of MAPRE3 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM117.1.Methyl-cpg binding domain protein 1 
(MBD1, Accession NP.056723.2) is another GAM139 tar- 
get gene, herein designated TARGET GENE. MBD1 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by MBD1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of MBD1 BINDING SITE, designated SEQ ID:14525, 
to the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[23021] Another function of GAM139 is therefore inhibition of 
Methyl-cpg binding domain protein 1 (MBD1, Accession 
NP.056723.2), a gene which bind specifically to methy- 
lated DNA via a methyl- CpG- binding domain (MBD). Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with MBD1. 
[23022] The function of MBD1 has been established by previous 
studies. Attempts to understand how DNA methylation 
prevents transcription have centered on 2 alternative 
mechanisms: direct interference of site- specific methyla- 
tion with the binding of essential transcription factors, 
and indirect interference of promoter- proximal methyla- 
tion with transcription via a protein that binds to methy- 
lated DNA. Methyl- CpG- binding protein- 1 (MECP1) 
binds to a variety of methylated sequences in vitro, pro- 
vided they contain at least 12 symmetrically methylated 
CpGs. MECP1 has been detected in crude nuclear extracts. 
Boyes and Bird (1991) and Levine et al. (1991) presented 
evidence suggesting that the MECP1 protein is a mediator 
of repression. Methylation of cytosines within the se- 
quence CpG is essential for mouse development and has 
been linked to transcriptional suppression in vertebrate 
systems. Methyl- CpG- binding proteins MECP1 and 
MECP2 (OMIM Ref. No. 300005) bind preferentially to 
methylated DNA and can inhibit transcription. The rat 
Mecp2 gene was cloned by Nan et al. (1993) and its 
methyl- CpG- binding domain (MBD) defined. By search- 



ing DNA sequence databases with the MBD sequence, 
Cross et al. (1997) identified a human cDNA with potential 
to encode an MBD- like region. Sequencing of the com- 
plete cDNA revealed that the open reading frame also en- 
codes 2 cysteine- rich domains that were found in animal 
DNA methyltransferases (see OMIM Ref. No. DNMT; 
126375) and in the mammalian HRX protein, also known 
as MLL and ALL- 1 (OMIM Ref. No. 159555). They desig- 
nated the protein PCM1 for 'protein containing MBD.' Ex- 
pressed in bacteria, it showed specific binding to methy- 
lated DNA. PCM1 also repressed transcription in vitro in a 
methylation- dependent manner. A polyclonal antibody 
raised against the protein was able to bind the native 
MECP1 complex from HeLa cells, indicating that PCM1 is a 
component of mammalian MECP1. Using PCR on a hybrid 
panel and FISH, Hendrich et al. (1999) mapped the MBD1 
gene to chromosome 18q21, 2.1 cM distal to MBD2 (OMIM 
Ref. No. 603547). They mapped the murine gene to chro- 
mosome 18. 

[23023] 

[23024] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[23025] Boyes, J.; Bird, A. : DNA methylation inhibits transcription 
indirectly via a methyl- CpG binding protein. Cell 64: 
1123- 1134, 1991. ; and 

[23026] Levine, A.; Cantoni, G. L; Razin, A. : Inhibition of pro- 
moter activity by methylation: possible involvement of 
protein mediators. Proc. Nat. Acad. Sci. 88: 6515- 6518, 
1991. 

[23027] Further studies establishing the function and utilities of 

MBD1 are found in John Hopkins OMIM database record ID 
156535, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Methyl-cpg binding 
domain protein 1 (MBD1, Accession NP_056669.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. MBD1 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by MBD1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MBD1 BINDING SITE, 
designated SEQ ID:14525, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[23028] Another function of GAM139 is therefore inhibition of 



Methyl-cpg binding domain protein 1 (MBD1, Accession 
NP_056669.1), a gene which bind specifically to methy- 
lated DNA via a methyl- CpG- binding domain (MBD). Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MBD1. 
[23029] The function of MBD1 has been established by previous 
studies. Attempts to understand how DNA methylation 
prevents transcription have centered on 2 alternative 
mechanisms: direct interference of site- specific methyla- 
tion with the binding of essential transcription factors, 
and indirect interference of promoter- proximal methyla- 
tion with transcription via a protein that binds to methy- 
lated DNA. Methyl- CpG- binding protein- 1 (MECP1) 
binds to a variety of methylated sequences in vitro, pro- 
vided they contain at least 12 symmetrically methylated 
CpGs. MECP1 has been detected in crude nuclear extracts. 
Boyes and Bird (1991) and Levine et al. (1991) presented 
evidence suggesting that the MECP1 protein is a mediator 
of repression. Methylation of cytosines within the se- 
quence CpG is essential for mouse development and has 
been linked to transcriptional suppression in vertebrate 
systems. Methyl- CpG- binding proteins MECP1 and 



MECP2 (OMIM Ref. No. 300005) bind preferentially to 
methylated DNA and can inhibit transcription. The rat 
Mecp2 gene was cloned by Nan et al. (1993) and its 
methyl- CpG- binding domain (MBD) defined. By search- 
ing DNA sequence databases with the MBD sequence, 
Cross et al. (1997) identified a human cDNA with potential 
to encode an MBD- like region. Sequencing of the com- 
plete cDNA revealed that the open reading frame also en- 
codes 2 cysteine- rich domains that were found in animal 
DNA methyltransferases (see OMIM Ref. No. DNMT; 
126375) and in the mammalian HRX protein, also known 
as MLL and ALL- 1 (OMIM Ref. No. 159555). They desig- 
nated the protein PCM1 for 'protein containing MBD.' Ex- 
pressed in bacteria, it showed specific binding to methy- 
lated DNA. PCM1 also repressed transcription in vitro in a 
methylation- dependent manner. A polyclonal antibody 
raised against the protein was able to bind the native 
MECP1 complex from HeLa cells, indicating that PCM1 is a 
component of mammalian MECP1. Using PCR on a hybrid 
panel and FISH, Hendrich et al. (1999) mapped the MBD1 
gene to chromosome 18q21, 2.1 cM distal to MBD2 (OMIM 
Ref. No. 603547). They mapped the murine gene to chro- 
mosome 18. 



[23030] 

[23031] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23032] Boyes, J.; Bird, A. : DNA methylation inhibits transcription 
indirectly via a methyl- CpG binding protein. Cell 64: 
1123- 1134, 1991. ; and 

[23033] Levine, A.; Cantoni, G. L; Razin, A. : Inhibition of pro- 
moter activity by methylation: possible involvement of 
protein mediators. Proc. Nat. Acad. Sci. 88: 6515- 6518, 
1991. 

[23034] Further studies establishing the function and utilities of 

MBD1 are found in John Hopkins OMIM database record ID 
156535, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Methyl-cpg binding 
domain protein 1 (MBD1, Accession NP_002375.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. MBD1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by MBD1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MBD1 BINDING SITE, 



designated SEQ ID:14525, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[23035] Another function of GAM139 is therefore inhibition of 
Methyl-cpg binding domain protein 1 (MBD1, Accession 
NP_002375.1), a gene which bind specifically to methy- 
lated DNA via a methyl- CpG- binding domain (MBD). Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MBD1. 

[23036] The function of MBD1 has been established by previous 
studies. Attempts to understand how DNA methylation 
prevents transcription have centered on 2 alternative 
mechanisms: direct interference of site- specific methyla- 
tion with the binding of essential transcription factors, 
and indirect interference of promoter- proximal methyla- 
tion with transcription via a protein that binds to methy- 
lated DNA. Methyl- CpG- binding protein- 1 (MECP1) 
binds to a variety of methylated sequences in vitro, pro- 
vided they contain at least 12 symmetrically methylated 
CpGs. MECP1 has been detected in crude nuclear extracts. 
Boyes and Bird (1991) and Levine et al. (1991) presented 
evidence suggesting that the MECP1 protein is a mediator 



of repression. Methylation of cytosines within the se- 
quence CpG is essential for mouse development and has 
been linked to transcriptional suppression in vertebrate 
systems. Methyl- CpG- binding proteins MECP1 and 
MECP2 (OMIM Ref. No. 300005) bind preferentially to 
methylated DNA and can inhibit transcription. The rat 
Mecp2 gene was cloned by Nan et al. (1993) and its 
methyl- CpG- binding domain (MBD) defined. By search- 
ing DNA sequence databases with the MBD sequence, 
Cross et al. (1997) identified a human cDNA with potential 
to encode an MBD- like region. Sequencing of the com- 
plete cDNA revealed that the open reading frame also en- 
codes 2 cysteine- rich domains that were found in animal 
DNA methyltransferases (see OMIM Ref. No. DNMT; 
126375) and in the mammalian HRX protein, also known 
as MLL and ALL- 1 (OMIM Ref. No. 159555). They desig- 
nated the protein PCM1 for 'protein containing MBD.' Ex- 
pressed in bacteria, it showed specific binding to methy- 
lated DNA. PCM1 also repressed transcription in vitro in a 
methylation- dependent manner. A polyclonal antibody 
raised against the protein was able to bind the native 
MECP1 complex from HeLa cells, indicating that PCM1 is a 
component of mammalian MECP1. Using PCR on a hybrid 



panel and FISH, Hendrich et al. (1999) mapped the MBD1 
gene to chromosome 18q21, 2.1 cM distal to MBD2 (OMIM 
Ref. No. 603547). They mapped the murine gene to chro- 
mosome 18. 

[23037] 

[23038] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23039] Boyes, J.; Bird, A. : DNA methylation inhibits transcription 
indirectly via a methyl- CpG binding protein. Cell 64: 
1123- 1134, 1991. ; and 

[23040] Levine, A.; Cantoni, G. L; Razin, A. : Inhibition of pro- 
moter activity by methylation: possible involvement of 
protein mediators. Proc. Nat. Acad. Sci. 88: 6515- 6518, 
1991. 

[23041] Further studies establishing the function and utilities of 

MBD1 are found in John Hopkins OMIM database record ID 
156535, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Methyl-cpg binding 
domain protein 1 (MBD1, Accession NP_056671.2) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. MBD1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 



mRNA encoded by MBD1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of MBD1 BINDING SITE, 
designated SEQ ID:14525, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[23042] Another function of GAM139 is therefore inhibition of 
Methyl-cpg binding domain protein 1 (MBD1, Accession 
NP_056671.2), a gene which bind specifically to methy- 
lated DNA via a methyl- CpG- binding domain (MBD). Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MBD1. 

[23043] The function of MBD1 has been established by previous 
studies. Attempts to understand how DNA methylation 
prevents transcription have centered on 2 alternative 
mechanisms: direct interference of site- specific methyla- 
tion with the binding of essential transcription factors, 
and indirect interference of promoter- proximal methyla- 
tion with transcription via a protein that binds to methy- 
lated DNA. Methyl- CpG- binding protein- 1 (MECP1) 
binds to a variety of methylated sequences in vitro, pro- 



vided they contain at least 12 symmetrically methylated 
CpGs. MECP1 has been detected in crude nuclear extracts. 
Boyes and Bird (1991) and Levine et al. (1991) presented 
evidence suggesting that the MECP1 protein is a mediator 
of repression. Methylation of cytosines within the se- 
quence CpG is essential for mouse development and has 
been linked to transcriptional suppression in vertebrate 
systems. Methyl- CpG- binding proteins MECP1 and 
MECP2 (OMIM Ref. No. 300005) bind preferentially to 
methylated DNA and can inhibit transcription. The rat 
Mecp2 gene was cloned by Nan et al. (1993) and its 
methyl- CpG- binding domain (MBD) defined. By search- 
ing DNA sequence databases with the MBD sequence, 
Cross et al. (1997) identified a human cDNA with potential 
to encode an MBD- like region. Sequencing of the com- 
plete cDNA revealed that the open reading frame also en- 
codes 2 cysteine- rich domains that were found in animal 
DNA methyltransferases (see OMIM Ref. No. DNMT; 
126375) and in the mammalian HRX protein, also known 
as MLL and ALL- 1 (OMIM Ref. No. 159555). They desig- 
nated the protein PCM1 for 'protein containing MBD.' Ex- 
pressed in bacteria, it showed specific binding to methy- 
lated DNA. PCM1 also repressed transcription in vitro in a 



methylation- dependent manner. A polyclonal antibody 
raised against the protein was able to bind the native 
MECP1 complex from HeLa cells, indicating that PCM1 is a 
component of mammalian MECP1. Using PCR on a hybrid 
panel and FISH, Hendrich et al. (1999) mapped the MBD1 
gene to chromosome 18q21, 2.1 cM distal to MBD2 (OMIM 
Ref. No. 603547). They mapped the murine gene to chro- 
mosome 18. 

[23044] 

[23045] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23046] Boyes, J.; Bird, A. : DNA methylation inhibits transcription 
indirectly via a methyl- CpG binding protein. Cell 64: 
1123- 1134, 1991. ; and 

[23047] Levine, A.; Cantoni, G. L; Razin, A. : Inhibition of pro- 
moter activity by methylation: possible involvement of 
protein mediators. Proc. Nat. Acad. Sci. 88: 6515- 6518, 
1991. 

[23048] Further studies establishing the function and utilities of 

MBD1 are found in John Hopkins OMIM database record ID 
156535, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. MGC10715 



(Accession NP_077301.4) is another GAM139 target gene, 
herein designated TARGET GENE. MGC10715 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by MGC10715, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of MGC10715 
BINDING SITE, designated SEQ ID:17990, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 
[23049] Another function of GAM139 is therefore inhibition of 

MGC10715 (Accession NP.077301.4) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10715. 

[23050] MGC12518 (Accession NP_291026.1) is another GAM139 
target gene, herein designated TARGET GENE. MGC12518 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC12518, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC12518 BINDING SITE, designated SEQ ID:18236, to 



the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[23051] Another function of GAM139 is therefore inhibition of 

MGC12518 (Accession NP_291026.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC12518. 

[23052] MGC13071 (Accession NP_116078.2) is another GAM139 
target gene, herein designated TARGET GENE. MGC13071 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC13071, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC13071 BINDING SITE, designated SEQ ID:12254, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[23053] Another function of GAM139 is therefore inhibition of 

MGC13071 (Accession NP_116078.2) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC13071. 

[23054] MGC15396 (Accession NP_443087.1) is another GAM139 



target gene, herein designated TARGET GENE. MGC15396 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC15396, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC15396 BINDING SITE, designated SEQ ID:11393, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[23055] Another function of GAM139 is therefore inhibition of 

MGC15396 (Accession NP.443087.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC15396. 

[23056] MGC16142 (Accession NP_116152.1) is another GAM139 
target gene, herein designated TARGET GENE. MGC16142 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC16142, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC16142 BINDING SITE, designated SEQ ID:6403, to the 
nucleotide sequence of GAM139 RNA, herein designated 



GAM RNA, also designated SEQ ID:327. 
[23057] Another function of GAM139 is therefore inhibition of 

MGC16142 (Accession NP_116152.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC16142. 

[23058] MGC16638 (Accession NP.777593.1) is another GAM139 
target gene, herein designated TARGET GENE. MGC16638 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC16638, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC16638 BINDING SITE, designated SEQ ID:18557, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[23059] Another function of GAM139 is therefore inhibition of 

MGC16638 (Accession NP_777593.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC16638. 

[23060] MGC17330 (Accession NP_443112.1) is another GAM139 
target gene, herein designated TARGET GENE. MGC17330 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC17330, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC17330 BINDING SITE, designated SEQ ID:13961, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[23061] Another function of GAM139 is therefore inhibition of 

MGC17330 (Accession NP.443112.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC17330. 

[23062] MGC24995 (Accession NP.714914.1) is another GAM139 
target gene, herein designated TARGET GENE. MGC24995 
BINDING SITE1 and MGC24995 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by MGC24995, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of MGC24995 BINDING SITE1 
and MGC24995 BINDING SITE2, designated SEQID:16446 
and SEQ ID:2593 respectively, to the nucleotide sequence 



of GAM 139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[23063] Another function of GAM139 is therefore inhibition of 

MGC24995 (Accession NP_714914.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC24995. 

[23064] MGC30156 (Accession NP_689852.1) is another GAM139 
target gene, herein designated TARGET GENE. MGC30156 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC30156, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC30156 BINDING SITE, designated SEQ ID:14918, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[23065] Another function of GAM139 is therefore inhibition of 

MGC30156 (Accession NP_689852.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC30156. 

[23066] MGC3222 (Accession NP_077310.1) is another GAM139 



target gene, herein designated TARGET GENE. MGC3222 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3222, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3222 BINDING SITE, designated SEQ ID:3878, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[23067] Another function of GAM139 is therefore inhibition of 

MGC3222 (Accession NP.077310.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC3222. 

[23068] MGC3248 (Accession NP_115875.1) is another GAM139 
target gene, herein designated TARGET GENE. MGC3248 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3248, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3248 BINDING SITE, designated SEQ ID:10750, to the 
nucleotide sequence of GAM139 RNA, herein designated 



GAM RNA, also designated SEQ ID:327. 
[23069] Another function of GAM139 is therefore inhibition of 

MGC3248 (Accession NP_115875.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC3248. 

[23070] MGC35023 (Accession NP_787073.1) is another GAM139 
target gene, herein designated TARGET GENE. MGC35023 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by MGC35023, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MGC35023 BINDING SITE, desig- 
nated SEQ ID:16655, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[23071] Another function of GAM139 is therefore inhibition of 

MGC35023 (Accession NP_787073.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC35023. 

[23072] MGC35023 (Accession XP_086685.1) is another GAM139 



target gene, herein designated TARGET GENE. MGC35023 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by MGC35023, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MGC35023 BINDING SITE, desig- 
nated SEQ ID: 16655, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[23073] Another function of GAM139 is therefore inhibition of 

MGC35023 (Accession XP_086685.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC35023. 

[23074] MGC39520 (Accession NP.699195.1) is another GAM139 
target gene, herein designated TARGET GENE. MGC39520 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC39520, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC39520 BINDING SITE, designated SEQ ID:7717, to the 



nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[23075] Another function of GAM139 is therefore inhibition of 

MGC39520 (Accession NP.699195.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC39520. 

[23076] MGC4504 (Accession NP_077016.1) is another GAM139 
target gene, herein designated TARGET GENE. MGC4504 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC4504, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4504 BINDING SITE, designated SEQ ID:10242, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23077] Another function of GAM139 is therefore inhibition of 

MGC4504 (Accession NP_077016.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC4504. 

[23078] MGC48986 (Accession NP_787077.1) is another GAM139 



target gene, herein designated TARGET GENE. MGC48986 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC48986, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC48986 BINDING SITE, designated SEQ ID:11203, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 
[23079] Another function of GAM139 is therefore inhibition of 

MGC48986 (Accession NP.787077.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC48986. 

[23080] MGRN1 (Accession XP.048119.4) is another GAM139 tar- 
get gene, herein designated TARGET GENE. MGRN1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by MGRN1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MGRN1 
BINDING SITE, designated SEQ ID:14631, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 



also designated SEQ ID:327. 

[23081] Another function of GAM139 is therefore inhibition of 

MGRN1 (Accession XP_048119.4) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MGRN1. 

[23082] Membrane metallo-endopeptidase (neutral endopepti- 
dase, enkephalinase, calla, cdlO) (MME, Accession 
NP_009220.1) is another GAM139 target gene, herein 
designated TARGET GENE. MME BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MME, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MME 
BINDING SITE, designated SEQ ID:2426, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23083] Another function of GAM139 is therefore inhibition of 
Membrane metallo-endopeptidase (neutral endopepti- 
dase, enkephalinase, calla, cdlO) (MME, Accession 
NP_009220.1), a gene which is thermolysin- like speci- 
ficity, and therefore is associated with Acute lymphocytic 
leukemia. Accordingly, utilities of GAM139 include diag- 



nosis, prevention and treatment of Acute lymphocytic 
leukemia, and of other diseases and clinical conditions 
associated with MME. 

[23084] The function of MME and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1. Membrane metallo-endopeptidase (neutral 
endopeptidase, enkephalinase, calla, cdlO) (MME, Acces- 
sion NP_000893.1) is another GAM139 target gene, herein 
designated TARGET GENE. MME BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MME, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MME 
BINDING SITE, designated SEQ ID:2426, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23085] Another function of GAM139 is therefore inhibition of 
Membrane metallo-endopeptidase (neutral endopepti- 
dase, enkephalinase, calla, cdlO) (MME, Accession 
NP_000893.1), a gene which is thermolysin- like speci- 
ficity, and therefore is associated with Acute lymphocytic 



leukemia. Accordingly, utilities of GAM139 include diag- 
nosis, prevention and treatment of Acute lymphocytic 
leukemia, and of other diseases and clinical conditions 
associated with MME. 

[23086] The function of MME and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1. Membrane metallo-endopeptidase (neutral 
endopeptidase, enkephalinase, calla, cdlO) (MME, Acces- 
sion NP.009218.1) is another GAM139 target gene, herein 
designated TARGET GENE. MME BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by MME, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MME 
BINDING SITE, designated SEQ ID:2426, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23087] Another function of GAM139 is therefore inhibition of 
Membrane metallo-endopeptidase (neutral endopepti- 
dase, enkephalinase, calla, cdlO) (MME, Accession 
NP_009218.1), a gene which is thermolysin- like speci- 



ficity. and therefore is associated with Acute lymphocytic 
leukemia. Accordingly, utilities of GAM139 include diag- 
nosis, prevention and treatment of Acute lymphocytic 
leukemia, and of other diseases and clinical conditions 
associated with MME. 

[23088] The function of MME and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1. Membrane metallo-endopeptidase (neutral 
endopeptidase, enkephalinase, calla, cdlO) (MME, Acces- 
sion NP.009219.1) is another GAM139 target gene, herein 
designated TARGET GENE. MME BINDING SITE is a target 
binding site found in the 3 N untranslated region of multi- 
ple transcripts of mRNA encoded by MME, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MME 
BINDING SITE, designated SEQ ID:2426, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23089] Another function of GAM139 is therefore inhibition of 
Membrane metallo-endopeptidase (neutral endopepti- 
dase, enkephalinase, calla, cdlO) (MME, Accession 



NP_009219.1), a gene which is thermolysin- like speci- 
ficity, and therefore is associated with Acute lymphocytic 
leukemia. Accordingly, utilities of GAM139 include diag- 
nosis, prevention and treatment of Acute lymphocytic 
leukemia, and of other diseases and clinical conditions 
associated with MME. 

[23090] The function of MME and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Max binding protein (MNT, Accession 
NP.064706.1) is another GAM139 target gene, herein 
designated TARGET GENE. MNT BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by MNT, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MNT BINDING SITE, designated 
SEQ ID:2618, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23091] Another function of GAM139 is therefore inhibition of Max 
binding protein (MNT, Accession NP_064706.1) . Accord- 
ingly, utilities of GAM139 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 



ated with MNT. 

[23092] MOST2 (Accession NP_064635.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. MOST2 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by MOST2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MOST2 
BINDING SITE, designated SEQ ID:4257, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23093] Another function of GAM139 is therefore inhibition of 

MOST2 (Accession NP_064635.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MOST2. 

[23094] Membrane protein, palmitoylated 2 (maguk p55 subfamily 
member 2) (MPP2, Accession NP_005365.2) is another 
GAM139 target gene, herein designated TARGET GENE. 
MPP2 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by MPP2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



MPP2 BINDING SITE, designated SEQ ID:5243, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[23095] Another function of GAM139 is therefore inhibition of 

Membrane protein, palmitoylated 2 (maguk p55 subfamily 
member 2) (MPP2, Accession NP_005365.2) . Accordingly, 
utilities of GAM139 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MPP2. 

[23096] msp (Accession NP_114435.1) is another GAM139 target 
gene, herein designated TARGET GENE. MSP BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by MSP, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MSP BINDING 
SITE, designated SEQ ID:13067, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23097] Another function of GAM139 is therefore inhibition of MSP 
(Accession NP_114435.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with MSP. 



[23098] Muc i n an d cadherin-like (MUCDHL, Accession 

NP_112555.1) is another GAM139 target gene, herein 
designated TARGET GENE. MUCDHL BINDING SITE1 and 
MUCDHL BINDING SITE2 are target binding sites found in 
untranslated regions of multiple transcripts of mRNA en- 
coded by MUCDHL, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MUCDHL BINDING SITE1 and 
MUCDHL BINDING SITE2, designated SEQ ID:1008 and SEQ 
ID:8074 respectively, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[23099] Another function of GAM139 is therefore inhibition of 
Mucin and cadherin-like (MUCDHL, Accession 
NP_112555.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MUCDHL. 

[23100] Myeloid differentiation primary response gene (88) 

(MYD88, Accession NP_002459.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. MYD88 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by MYD88, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of MYD88 
BINDING SITE, designated SEQ ID:13413, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 
[23101] Another function of GAM139 is therefore inhibition of 
Myeloid differentiation primary response gene (88) 
(MYD88, Accession NP_002459.1), a gene which is in- 
volved in the toll- like receptor and il- 1 receptor signal- 
ing pathway in the innate immune response. Accordingly, 
utilities of GAM139 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MYD88. 

[23102] The function of MYD88 has been established by previous 
studies. The myeloid differentiation (MyD) marker MyD88 
was first characterized during a study of the early genetic 
responses of murine myeloid cells to various differentia- 
tion and growth inhibitory stimuli (Lord et al., 1990). 
Myeloid differentiation primary response genes are acti- 
vated in Ml myeloleukemic cells in response to inter- 
leukin- 6 (IL6; 147620), which induces both growth arrest 
and terminal differentiation. Hardiman et al. (1997) de- 



scribed the cloning and gene structure of the mouse 
MyD88 gene. The complete coding sequence spans 5 ex- 
ons, with the first exon encoding a complete 'death do- 
main' similar to the intracellular segment of TNF receptor- 
1 (OMIM Ref. No. 191190). Zoo blot analysis demon- 
strated that it is an evolutionarily conserved gene. North- 
ern blot analysis revealed widespread expression of the 
gene in many adult mouse tissues, and RT- PCR detected 
MyD88 mRNA in T- and B- cell lines and differentiating 
embryonic stem cells. The broad expression pattern 
demonstrated that mouse Myd88 expression is not re- 
stricted to cells of myeloid lineage as was originally be- 
lieved. 

[23103] Animal model experiments lend further support to the 
function of MYD88. Adachi et al. (1998) observed that 
mice with a targeted disruption of the Myd88 gene were 
unable to respond to IL1 (e.g., 147760), as determined by 
defective T- cell proliferation and the production of cy- 
tokines. Likewise, Myd88- deficient mice were unable to 
produce gamma- interferon (IFNC; 147570) and mediate 
natural killer cell activity in response to IL18 (OMIM Ref. 
No. 600953). NFKB activation in response to IL1 or IL18 
was also impaired. These results indicated that MYD88 is 



a critical component in the IL1R and IL18R (OMIM Ref. No. 
604494) signaling cascades. Kawai et al. (1999) extended 
these studies to show that responses to lipopolysaccha- 
ride, mediated by TLR4 and CD14 (OMIM Ref. No. 
158120), were lost or delayed in Myd88- deficient mice, 
establishing that MYD88 is part of the TLR signaling cas- 
cade as well, acting just upstream of IRAK. 

[23104] | t j S appreciated that the abovementioned animal model 

for MYD88 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[23105] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23106] Adachi, O.; Kawai, T.; Takeda, K.; Matsumoto, M.; Tsutsui, 
H.; Sakagami, M.; Nakanishi, K.; Akira, S. : Targeted dis- 
ruption of the MyD88 gene results in loss of IL- 1- and IL- 
18- mediated function. Immunity 143- 150, 1998. ; and 

[23 1 0 7 ] Hardiman, C; Jenkins, N. A.; Copeland, N. C; Gilbert, D. 
J.; Garcia, D. K.; Naylor, S. L; Kastelein, R. A.; Bazan, J. F. : 
Genetic structure and chromosomal mapping of MyD88. 
Genomics. 

[23108] Further studies establishing the function and utilities of 



MYD88 are found in John Hopkins OMIM database record 
ID 602170, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. NESH 
(Accession NP_057512.1) is another GAM139 target gene, 
herein designated TARGET GENE. NESH BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by NESH, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of NESH BINDING SITE, 
designated SEQ ID:6776, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[23109] Another function of GAM139 is therefore inhibition of 

NESH (Accession NP_057512.1), a gene which plays a role 
in cell growth signalling. Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with NESH. 

[23110] The function of NESH has been established by previous 
studies. By screening a hepatocellular cDNA library using 
PCR with degenerate primers corresponding to p53 (OMIM 
Ref. No. 191170)/p73 (OMIM Ref. No. 601990) exon do- 
mains, followed by probing a placenta cDNA library, 



Miyazaki et al. (2000) obtained a cDNA encoding an SH3- 
containing protein they designated NESH (new molecule 
including SH3). SH3 domains contain about 50 amino 
acids that bind to proline- rich sequences and often play a 
role in cell growth signalling. Sequence analysis predicted 
that the 366- amino acid NESH protein, which is most ho- 
mologous to SSH3BP1 (OMIM Ref. No. 603050), has a cen- 
tral serine- rich region followed by a proline- rich region 
and a C- terminal SH3 domain. RT- PCR analysis detected 
variable expression of NESH in all tissues tested. Miyazaki 
et al. (2000) suggested that the similarity of NESH to 
SSH3BP1, an EPS8 (OMIM Ref. No. 600206)- binding pro- 
tein, indicates that its SH3 domain may interact with other 
proteins in signal transduction. GENE FUNCTION Using the 
yeast 2- hybrid system, Matsuda et al. (2001) identified 
TARSH (OMIM Ref. No. 606279) as a binding partner of 
NESH. 

[23111] 

[23112] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23113] Matsuda, S.; Iriyama, C; Yokozaki, S.; Ichigotani, Y.; Shi- 
rafuji, N.; Yamaki, K.; Hayakawa, T.; Hamaguchi, M. : 



Cloning and sequencing of a novel human gene that en- 
codes a putative target protein of Nesh- SH3. J. Hum. 
Genet. 46: 483- 486, 2001. ; and 
[23 114 ] Miyazaki, K.; Matsuda, S.; Ichigotani, Y.; Takenouchi, Y.; 

Hayashi, K.; Fukuda, Y.; Nimura, Y.; Hamaguchi, M. : Isola- 
tion and characterization of a novel human gene (NESH) 
which encode. 

[23115] Further studies establishing the function and utilities of 
NESH are found in John Hopkins OMIM database record ID 
606363, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Nfsl nitrogen fixa- 
tion 1 (s. cerevisiae) (NFS1, Accession NP.066923.2) is 
another GAM139 target gene, herein designated TARGET 
GENE. NFS1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by NFS1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of NFS1 BINDING SITE, designated SEQ ID: 14605, 
to the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[23116] Another function of GAM139 is therefore inhibition of 
Nfsl nitrogen fixation 1 (s. cerevisiae) (NFS1, Accession 



NP.066923.2) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NFS1. 

[23117] Nipsnap homolog 1 (c. elegans) (NIPSNAP1, Accession 
NP_003625.1) is another GAM139 target gene, herein 
designated TARGET GENE. NIPSNAP1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by NIPSNAP1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NIPSNAP1 BIND- 
ING SITE, designated SEQ ID:16274, to the nucleotide se- 
quence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23118] Another function of GAM 139 is therefore inhibition of 
Nipsnap homolog 1 (c. elegans) (NIPSNAP1, Accession 
NP_003625.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NIPSNAP1. 

[23 11 9] Aminopeptidase-like 1 (NPEPL1, Accession NP.078939.2) 
is another GAM139 target gene, herein designated TAR- 
GET GENE. NPEPL1 BINDING SITE1 and NPEPL1 BINDING 
SITE2 are target binding sites found in untranslated re- 



gions of mRNA encoded by NPEPL1, corresponding to tar- 
get binding sites such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NPEPL1 BIND- 
ING SITE1 and NPEPL1 BINDING SITE2, designated SEQ 
ID:7568 and SEQ ID:2446 respectively, to the nucleotide 
sequence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23120] Another function of GAM139 is therefore inhibition of 

Aminopeptidase-like 1 (NPEPL1, Accession NP.078939.2) 
. Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NPEPL1. 

[23121] Aminopeptidase puromycin sensitive (NPEPPS, Accession 
NP_006301.2) is another GAM139 target gene, herein 
designated TARGET GENE. NPEPPS BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by NPEPPS, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NPEPPS BINDING SITE, designated 
SEQ ID:2285, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 



[23122] Another function of GAM139 is therefore inhibition of 

Aminopeptidase puromycin sensitive (NPEPPS, Accession 
NP_006301.2), a gene which is puromycin- sensitive 
aminopeptidase and has metallopeptidase activity. Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with NPEPPS. 

[23123] The function of NPEPPS has been established by previous 
studies. Tobler et al. (1997) cloned PSA from a human fe- 
tal brain cDNA library using the mouse PSA cDNA as 
probe. They established that translation is initiated at the 
second of 2 possible start codons, resulting in a deduced 
875- amino acid protein with a molecular mass of 99 kD 
by SDS- PAGE. PSA contains a zinc- binding motif con- 
served among gluzincin aminopeptidases and shares 98% 
sequence identity with the mouse protein. Northern blot 
analysis detected ubiquitous expression of a 4.8- kb tran- 
script, with highest expression in brain. By in situ hy- 
bridization of adult human brain sections, expression was 
localized to the perikaryon of neurons of the cortex and 
cerebellum. Using immunofluorescence localization of 
transfected HeLa cells, Tobler et al. (1997) found that PSA 
localizes to the perinuclear cytoplasm and shows a fila- 



mentous staining pattern. Bauer et al. (2001) cloned PSA 
cDNA from a human skeletal muscle library. Northern blot 
analysis detected major and minor transcripts of 4.8 and 
4.2 kb, respectively. Huber et al. (1999) determined that 
PSA is identical to the matalloprotease MP100 that was 
originally isolated as a beta- secretase candidate from 
human brain by Schonlein et al. (1994). Huber et al. 
(1999) were able to colocalize and coimmunoprecipitate 
PSA with beta- amyloid precursor protein (OMIM Ref. No. 
104760); however, PSA did not increase production of the 
amyloid- beta peptide in cotransfected cells. By RT- PCR, 
but not by Northern blot analysis, Bauer et al. (2001) 
found that PSA was upregulated in human leukemic cells 
following vitamin D stimulation. 

[23124] 

[23125] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23126] Huber, C; Thompson, A.; Gruninger, F.; Mechler, H.; 
Hochstrasser, R.; Hauri, H.- P.; Malherbe, P. : cDNA 
cloning and molecular characterization of human brain 
metalloprotease MP100: a beta- secretase candidate? J. 
Neurochem. 72: 1215- 1223, 1999. ; and 



[23127] Tobler, A. R.; Constam, D. B.; Schmitt- Graff, A.; Malipiero, 
U.; Schlapbach, R.; Fontana, A. : Cloning of the human 
puromycin- sensitive aminopeptidase and evidence for 
expression in neu. 

[23128] Further studies establishing the function and utilities of 
NPEPPS are found in John Hopkins OMIM database record 
ID 606793, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Nucleoporin 
133kda (NUP133, Accession NP.060700.2) is another 
GAM139 target gene, herein designated TARGET GENE. 
NUP133 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by NUP133, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of NUP133 BINDING SITE, designated SEQ 
ID:2638, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23129] Another function of GAM139 is therefore inhibition of Nu- 
cleoporin 133kda (NUP133, Accession NP_060700.2) . Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with NUP133. 



[23130] Opioid receptor, delta 1 (OPRD1, Accession NP_000902.2) 
is another GAM139 target gene, herein designated TAR- 
GET GENE. OPRD1 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
OPRD1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of OPRD1 BINDING SITE, designated 
SEQ ID: 15006, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[23131] Another function of GAM139 is therefore inhibition of 

Opioid receptor, delta 1 (OPRD1, Accession NP.000902.2), 
a gene which inhibits neurotransmitter release by reduc- 
ing calcium ion currents and increasing potassium ion 
conductance. Accordingly, utilities of GAM139 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with OPRD1. 

[23132] The function of OPRD1 has been established by previous 
studies. Bzdega et al. (1993) cloned the delta opiate re- 
ceptor gene from a mouse neuroblastoma- rat glioma hy- 
brid cell line. The clone they isolated was apparently iden- 
tical to those reported by others (e.g., Evans et al., 1992). 



They found full- length transcripts of the gene in mouse 
brain but in no other tissues examined. Within the brain 
the gene was expressed at low levels in many regions, but 
transcripts were found in particularly large amounts in the 
anterior pituitary and pineal glands. Since these tissues 
are located outside the blood- brain barrier, opioid pep- 
tides easily can reach receptors in these areas from the 
blood. The gene, which was present in single copy and 
was symbolized Nbor for 'neuroblastoma opiate receptor,' 
was mapped to the distal region of mouse chromosome 4 
by linkage studies. It was found to lie between Lck and 
Gnb- 1. The human homologs of these 2 genes, LCK 
(OMIM Ref. No. 153390) and CNB1 (OMIM Ref. No. 
139380), are located on human chromosome lp; thus, the 
human gene for delta- opiate receptor is probably in this 
region. (GNB1 is mapped to lpter- p31.2; LCK is mapped 
to lp35- p32.) Kaufman et al. (1994) reported linkage re- 
lationships of Oprdl on mouse chromosome 4 and stated 
that the human homolog had been mapped to lp by in 
situ hybridization. Befort et al. (1994) assigned the OPRD1 
gene to lp36.1- p34.3 by isotopic in situ hybridization 
and the homologous gene to mouse chromosome 4 by the 
same method. 



[23133] Animal model experiments lend further support to the 

function of OPRD1. Filliol et al. (2000) generated Oprdl- 
deficient mice and compared the behavioral responses of 
mice lacking Oprdl, Oprm, and Oprkl in several models 
of anxiety and depression. Their data showed no de- 
tectable phenotype in Oprkl - /- mutants, suggesting 
that kappa- receptors do not have a role in this aspect of 
opioid function. Opposing phenotypes in Oprm - /- and 
Oprdl - /- mutants contrasted with the classic notion of 
similar activities of mu- and delta- receptors. Anxio- 
genic- and depressive- like responses in Oprdl - /- mice 
indicated that delta- receptor activity contributes to im- 
provement of mood states. Filliol et al. (2000) concluded 
that the Oprdl- encoded receptor, which has been pro- 
posed to be a promising target for the clinical manage- 
ment of pain, should also be considered in the treatment 
of drug addiction and other mood- related disorders. 

[23134] | t j S appreciated that the abovementioned animal model 

for OPRD1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[23135] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[23136] Bzdega, T.; Chin, H.; Kim, H.; Jung, H. H.; Kozak, C. A.; 

Klee, W. A. : Regional expression and chromosomal local- 
ization of the delta opiate receptor gene. Proc. Nat. Acad. 
Sci. 90: 9305- 9309, 1993. ; and 

[23137] Filliol, D.; Ghozland, S.; ChlubaJ.; Martin, M.; Matthes, H. 
W. D.; Simonin, F.; Befort, K.; Gaveriaux- Ruff, C; Dierich, 
A.; LeMeur, M.; Valverde, O.; Maldonado, R.; Kieffer, B. L. 

[23138] Further studies establishing the function and utilities of 
OPRD1 are found in John Hopkins OMIM database record 
ID 165195, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. P5326 
(Accession NP_113638.1) is another GAM139 target gene, 
herein designated TARGET GENE. P5326 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by P5326, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of P5326 BINDING SITE, 
designated SEQ ID:20183, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 



[23139] Another function of GAM139 is therefore inhibition of 

P5326 (Accession NP_113638.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with P5326. 

[23140] P21(cdknla)-activated kinase 6 (PAK6, Accession 

NP_064553.1) is another GAM139 target gene, herein 
designated TARGET GENE. PAK6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by PAK6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PAK6 BINDING SITE, designated 
SEQ ID:718, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23141] Another function of GAM139 is therefore inhibition of 
P21(cdknla)-activated kinase 6 (PAK6, Accession 
NP_064553.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PAK6. 

[23142] Programmed cell death 1 (PDCD1, Accession 

NP_005009.1) is another GAM139 target gene, herein 
designated TARGET GENE. PDCD1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by PDCD1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PDCD1 BINDING SITE, designated 
SEQ ID:9612, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23143] Another function of GAM139 is therefore inhibition of 
Programmed cell death 1 (PDCD1, Accession 
NP_005009.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PDCD1. 

[23144] phosphatidylethanolamine n-methyltransferase (PEMT, 

Accession NP.009100.2) is another GAM139 target gene, 
herein designated TARGET GENE. PEMT BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by PEMT, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PEMT BINDING SITE, designated SEQ ID:3100, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23145] Another function of GAM139 is therefore inhibition of 



Phosphatidylethanolamine n-methyltransferase (PEMT, 
Accession NP_009100.2) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PEMT. 

[23146] phosphatidylethanolamine n-methyltransferase (PEMT, 

Accession NP_680478.1) is another GAM139 target gene, 
herein designated TARGET GENE. PEMT BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by PEMT, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PEMT BINDING SITE, designated SEQ ID:3100, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23147] Another function of GAM139 is therefore inhibition of 
Phosphatidylethanolamine n-methyltransferase (PEMT, 
Accession NP_680478.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PEMT. 

[23148] Phosphatidylethanolamine n-methyltransferase (PEMT, 

Accession NP_680477.1) is another GAM139 target gene, 
herein designated TARGET GENE. PEMT BINDING SITE is a 



target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by PEMT, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PEMT BINDING SITE, designated SEQ ID:3100, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23149] Another function of GAM139 is therefore inhibition of 
Phosphatidylethanolamine n-methyltransferase (PEMT, 
Accession NP_680477.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PEMT. 

[23150] 6-phosphogluconolactonase (PGLS, Accession 

NP_036220.1) is another GAM139 target gene, herein 
designated TARGET GENE. PGLS BINDING SITE1 and PGLS 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by PGLS, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PGLS BINDING 
SITE1 and PGLS BINDING SITE2, designated SEQ ID:11405 
and SEQ ID: 16901 respectively, to the nucleotide se- 



quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23151] Another function of GAM139 is therefore inhibition of 
6-phosphogluconolactonase (PGLS, Accession 
NP_036220.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PGLS. 

[23152] Putative homeodomain transcription factor 2 (PHTF2, Ac- 
cession NP_065165.1) is another GAM139 target gene, 
herein designated TARGET GENE. PHTF2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by PHTF2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PHTF2 BINDING SITE, 
designated SEQ ID: 13764, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[23153] Another function of GAM139 is therefore inhibition of Pu- 
tative homeodomain transcription factor 2 (PHTF2, Acces- 
sion NP_065165.1) . Accordingly, utilities of GAM139 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PHTF2. 



[23154] phosphatidylinositol (4,5) bisphosphate 5-phosphatase, a 
(PIB5PA, Accession NP_055237.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. PIB5PA BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PIB5PA, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PIB5PA 
BINDING SITE, designated SEQ ID: 19904, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23155] Another function of GAM139 is therefore inhibition of 

Phosphatidylinositol (4,5) bisphosphate 5-phosphatase, a 
(PIB5PA, Accession NP_055237.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PIB5PA. 

[23156] phosphatidylinositol 4-kinase, catalytic, beta polypeptide 
(PIK4CB, Accession NP_002642.1) is another GAM 139 tar- 
get gene, herein designated TARGET GENE. PIK4CB BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PIK4CB, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of PIK4CB 
BINDING SITE, designated SEQ ID:7503, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23157] Another function of GAM139 is therefore inhibition of 

Phosphatidylinositol 4-kinase, catalytic, beta polypeptide 
(PIK4CB, Accession NP_002642.1), a gene which phospho- 
rylates the 4- OH position of phosphatidyl inositol. Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with PIK4CB. 

[23158] The function of PIK4CB has been established by previous 
studies. By degenerate PCR, library screening, and 5- 
prime- RACE, Meyers and Cantley (1997) cloned human 
placenta and heart cDNAs encoding a novel PI 4- kinase, 
which they called PI4K- beta. The predicted 801- amino 
acid PI4K- beta protein contains an N- terminal lipid ki- 
nase unique domain, which is shared by members of both 
the PI 3- kinase (e.g., 171834) and PI 4- kinase families, 
and a C- terminal catalytic domain, which defines this 
protein as a member of a much larger protein/lipid kinase 
family. PI4K- beta shares significant amino acid sequence 
similarity with yeast PIK1. Western blot analysis of mam- 



malian cell lysates using an antibody against PI4K- beta 
detected a 110- kD protein. Northern blot analysis 
showed that PI4K- beta is ubiquitously expressed as an 
approximately 4- kb transcript, with highest expression in 
heart, pancreas, and skeletal muscle. Biochemical analyses 
indicated that PI4K- beta is a type III enzyme that is sensi- 
tive to wortmannin. Meyers and Cantley (1997) stated that 
PI4K- beta is likely the wortmannin- sensitive PI 4- kinase 
described by Nakanishi et al. (1995) that is responsible for 
regulating the synthesis of agonist- sensitive pools of 
polyphosphoinositides. Saito et al. (1997) isolated a PI 4- 
kinase cDNA from a human adult brain cDNA library. The 
sequence of the cDNA was highly identical to that of the 
PI4K- beta cDNA (Meyers and Cantley, 1997), and Saito et 
al. (1997) suggested that they represented alternative 
products of the same gene. Suzuki et al. (1997) cloned 3 
forms of cDNAs encoding human PIK4CB, which they 
named NPIK for 'novel putative phosphatidylinositol ki- 
nase;' 2 of the cDNAs had different 5- prime open reading 
frame sequences, and the third contained a 45- bp inser- 
tion within the coding sequence. The authors suggested 
that these cDNAs resulted from alternative transcription 
initiation sites and alternative splicing. By Northern blot 



analysis, they detected 4.8- and 3.6- kb transcripts 
whose relative levels varied in different tissues. Using the 
green fluorescent protein system, they demonstrated that 
PIK4CB is localized in the cytoplasm. 

[23159] 

[23160] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23 1 61] Saito, T.; Seki, N.; Ishii, H.; Ohira, M.; Hayashi, A.; 

Kozuma, S.; Hori, T. : Complementary DNA cloning and 
chromosomal mapping of a novel phosphatidylinositol ki- 
nase gene. DNA Res. 4: 301- 305, 1997. ; and 

t 23162 ] Suzuki, K.; Hirano, H.; Okutomi, K.; Suzuki, M.; Kuga, Y.; 
Fujiwara, T.; Kanemoto, N.; Isono, K.; Horie, M. : Identifi- 
cation and characterization of a novel human phos- 
phatidylinositol 4. 

[23163] Further studies establishing the function and utilities of 
PIK4CB are found in John Hopkins OMIM database record 
ID 602758, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Perilipin (PLIN, 
Accession NP_002657.1) is another GAM139 target gene, 
herein designated TARGET GENE. PLIN BINDING SITE is a 
target binding site found in the 3 X untranslated region of 



mRNA encoded by PLIN, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PLIN BINDING SITE, desig- 
nated SEQ ID:5398, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[23164] Another function of GAM139 is therefore inhibition of 
Perilipin (PLIN, Accession NP_002657.1) . Accordingly, 
utilities of GAM139 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PLIN. 

[23165] PNPLAl (Accession NP.775947.1) is another GAM 139 tar- 
get gene, herein designated TARGET GENE. PNPLAl BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by PNPLAl, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PNPLAl 
BINDING SITE, designated SEQ ID:15703, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23166] Another function of GAM 139 is therefore inhibition of PN- 



PLA1 (Accession NP.775947.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PNPLA1. 

[23167] ppi665 (Accession NP.110419.3) is another GAM139 tar- 
get gene, herein designated TARGET GENE. PP1665 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by PP1665, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PP1665 
BINDING SITE, designated SEQ ID:463, to the nucleotide 
sequence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23168] Another function of GAM139 is therefore inhibition of 

PP1665 (Accession NP.110419.3) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PP1665. 

[23169] Peptidylprolyl isomerase (cyclophilin)-like 2 (PPIL2, Acces- 
sion NP_055152.1) is another GAM139 target gene, herein 
designated TARGET GENE. PPIL2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by PPIL2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PPIL2 
BINDING SITE, designated SEQ ID:4077, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23170] Another function of GAM139 is therefore inhibition of 

Peptidylprolyl isomerase (cyclophilin)-like 2 (PPIL2, Acces- 
sion NP_055152.1) . Accordingly, utilities of GAM139 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with PPIL2. 

[23171] Periplakin (PPL, Accession NP_002696.2) is another 

GAM139 target gene, herein designated TARGET GENE. 
PPL BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by PPL, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PPL BINDING SITE, designated SEQ ID:3926, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23172] Another function of GAM139 is therefore inhibition of 
Periplakin (PPL, Accession NP_002696.2) . Accordingly, 
utilities of GAM139 include diagnosis, prevention and 



treatment of diseases and clinical conditions associated 
with PPL. 

[23173] Protein phosphatase 3 (formerly 2b), regulatory subunit b, 
19kda, beta isoform (calcineurin b, type ii) (PPP3R2, Ac- 
cession NP.671709.1) is another GAM139 target gene, 
herein designated TARGET GENE. PPP3R2 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by PPP3R2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PPP3R2 BINDING 
SITE, designated SEQ ID: 14639, to the nucleotide se- 
quence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23174] Another function of GAM139 is therefore inhibition of 

Protein phosphatase 3 (formerly 2b), regulatory subunit b, 
19kda, beta isoform (calcineurin b, type ii) (PPP3R2, Ac- 
cession NP_671709.1) .Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PPP3R2. 

[23175] PRO1580 (Accession NP.060972.2) is another GAM139 
target gene, herein designated TARGET GENE. PRO1580 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by PRO1580, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PRO1580 BINDING SITE, designated SEQ ID:1379, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[23176] Another function of GAM139 is therefore inhibition of 

PRO1580 (Accession NP.060972.2) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
PRO1580. 

[23177] Prostein (Accession NP.149093.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. Prostein BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by Prostein, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of Prostein 
BINDING SITE, designated SEQ ID:16057, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23178] Another function of GAM139 is therefore inhibition of 



Prostein (Accession NP_149093.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
Prostein. 

[23179] Proline-rich gla (g-carboxyglutamic acid) polypeptide 1 
(PRRG1, Accession NP_000941.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. PRRG1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by PRRG1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of PRRG1 
BINDING SITE, designated SEQ ID:18891, to the nucleotide 
sequence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23180] Another function of GAM139 is therefore inhibition of 
Proline-rich gla (g-carboxyglutamic acid) polypeptide 1 
(PRRG1, Accession NP.000941.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PRRG1. 

[23181] Prostate stem cell antigen (PSCA, Accession NP_005663.1) 
is another GAM139 target gene, herein designated TAR- 
GET GENE. PSCA BINDING SITE1 and PSCA BINDING SITE2 



are target binding sites found in untranslated regions of 
multiple transcripts of mRNA encoded by PSCA, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PSCA BINDING SITE1 and PSCA BINDING SITE2, designated 
SEQ ID:3633 and SEQ ID:6007 respectively, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23182] Another function of GAM139 is therefore inhibition of 

Prostate stem cell antigen (PSCA, Accession NP.005663.1) 
. Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PSCA. 

[23183] Proline-serine-threonine phosphatase interacting protein 
1 (PSTPIP1, Accession NP.003969.2) is another GAM139 
target gene, herein designated TARGET GENE. PSTPIP1 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by PSTPIP1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PSTPIP1 BINDING SITE, designated SEQ ID: 12408, to the 



nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[23184] Another function of GAM139 is therefore inhibition of 

Proline-serine-threonine phosphatase interacting protein 
1 (PSTPIP1, Accession NP_003969.2) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with PST- 
PIP1. 

t 23185 ] Rabll-FIP3 (Accession NP_055515.1) is another GAM139 
target gene, herein designated TARGET GENE. Rabll-FIP3 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by Rabll-FIP3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
Rabll-FIP3 BINDING SITE, designated SEQ ID:6083, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23186] Another function of GAM139 is therefore inhibition of 

Rabll-FIP3 (Accession NP_055515.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
Rabll-FIP3. 



[23187] R a b6 interacting protein 1 (RAB6IP1, Accession 

XP_290550.1) is another GAM139 target gene, herein 
designated TARGET GENE. RAB6IP1 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by RAB6IP1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RAB6IP1 BIND- 
ING SITE, designated SEQ ID:6028, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23188] Another function of GAM139 is therefore inhibition of 
Rab6 interacting protein 1 (RAB6IP1, Accession 
XP.290550.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB6IP1. 

[23189] Rab7, member ras oncogene family-like 1 (RAB7L1, Ac- 
cession NP_003920.1) is another GAM139 target gene, 
herein designated TARGET GENE. RAB7L1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by RAB7L1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of RAB7L1 BINDING 
SITE, designated SEQ ID:6106, to the nucleotide sequence 
of GAM 139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[23190] Another function of GAM139 is therefore inhibition of 
Rab7, member ras oncogene family-like 1 (RAB7L1, Ac- 
cession NP_003920.1) .Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with RAB7L1. 

[23 1 9 1 ] RHPN2 (Accession NP.149094.2) is another GAM139 tar- 
get gene, herein designated TARGET GENE. RHPN2 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by RHPN2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RHPN2 
BINDING SITE, designated SEQ ID:11438, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23192] Another function of GAM139 is therefore inhibition of 

RHPN2 (Accession NP.149094.2) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RHPN2. 



[23 1 93] RIS1 (Accession NP_056259.1) is another GAM139 target 
gene, herein designated TARGET GENE. RIS1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by RIS1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RIS1 BINDING 
SITE, designated SEQ ID: 13282, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23194] Another function of GAM139 is therefore inhibition of 
RIS1 (Accession NP_056259.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RIS1. 

[23195] RNF144 (Accession NP_055561.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. RNF144 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by RNF144, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RNF144 
BINDING SITE, designated SEQ ID:1841, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 



also designated SEQ ID:327. 
[23196] Another function of GAM139 is therefore inhibition of 
RNF144 (Accession NP_055561.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
RNF144. 

[23197] Ribosomal protein I13 (RPL13, Accession NP_000968.2) is 
another GAM139 target gene, herein designated TARGET 
GENE. RPL13 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by RPL13, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RPL13 BINDING SITE, 
designated SEQ ID:4471, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[23198] Another function of GAM139 is therefore inhibition of Ri- 
bosomal protein 1 13 (RPL13, Accession NP_000968.2) . 
Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RPL13. 

[23 1 99] Ribosomal protein 1 13 (RPL13, Accession NP_150254.1) is 



another GAM139 target gene, herein designated TARGET 
GENE. RPL13 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by RPL13, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of RPL13 BINDING SITE, 
designated SEQ ID:4471, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[23200] Another function of GAM139 is therefore inhibition of Ri- 
bosomal protein 113 (RPL13, Accession NP.150254.1) . 
Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RPL13. 

[2320 1 ] Ribosomal protein sl8 (RPS18, Accession NP_072045.1) is 
another GAM139 target gene, herein designated TARGET 
GENE. RPS18 BINDING SITE is a target binding site found 
in the 5 X untranslated region of mRNA encoded by RPS18, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of RPS18 BINDING SITE, designated SEQ 



ID:14400, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23202] Another function of GAM139 is therefore inhibition of Ri- 
bosomal protein sl8 (RPS18, Accession NP_072045.1) . 
Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RPS18. 

[23203] R un anc | fyv e domain containing 2 (RUFY2, Accession 
NP_060457.2) is another GAM139 target gene, herein 
designated TARGET GENE. RUFY2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by RUFY2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RUFY2 BINDING SITE, designated 
SEQ ID:15232, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[23204] Another function of GAM139 is therefore inhibition of Run 
and fyve domain containing 2 (RUFY2, Accession 
NP_060457.2) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RUFY2. 



[23205] Runt-related transcription factor 1 (acute myeloid 
leukemia 1; amll oncogene) (RUNX1, Accession 
NP_001745.2) is another GAM139 target gene, herein 
designated TARGET GENE. RUNX1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by RUNX1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RUNX1 BINDING SITE, designated 
SEQ ID: 16964, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[23206] Another function of GAM139 is therefore inhibition of 
Runt-related transcription factor 1 (acute myeloid 
leukemia 1; amll oncogene) (RUNX1, Accession 
NP_001745.2) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RUNX1. 

[23207] seryl-trna synthetase 2 (SARS2, Accession NP_060297.1) 
is another GAM139 target gene, herein designated TAR- 
GET GENE. SARS2 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
SARS2, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SARS2 BINDING SITE, designated 
SEQ ID: 10983, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[23208] Another function of GAM139 is therefore inhibition of 

Seryl-trna synthetase 2 (SARS2, Accession NP_060297.1) . 
Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with SARS2. 

[23209] Squamous cell carcinoma antigen recognised by t cells 3 
(SART3, Accession NP_055521.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. SART3 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by SART3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SART3 
BINDING SITE, designated SEQ ID:14542, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23210] Another function of GAM139 is therefore inhibition of 



Squamous cell carcinoma antigen recognised by t cells 3 
(SART3, Accession NP_055521.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SART3. 

[23211] SCMH1 (Accession NP_036368.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. SCMH1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by SCMH1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SCMH1 
BINDING SITE, designated SEQ ID:18639, to the nucleotide 
sequence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23212] Another function of GAM139 is therefore inhibition of 

SCMH1 (Accession NP_036368.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCMH1. 

[23213] sco cytochrome oxidase deficient homolog 2 (yeast) 

(SC02, Accession NP_005129.1) is another GAM139 target 
gene, herein designated TARGET GENE. SC02 BINDING 
SITE1 and SC02 BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by SC02, 



corresponding to target binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SC02 BINDING SITE1 and SC02 BINDING SITE2, 
designated SEQ ID: 18670 and SEQ ID:3615 respectively, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[23214] Another function of GAM 139 is therefore inhibition of Sco 
cytochrome oxidase deficient homolog 2 (yeast) (SC02, 
Accession NP_005129.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SC02. 

[23215] SDNSF (Accession NP_644808.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. SDNSF BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by SDNSF, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of SDNSF 
BINDING SITE, designated SEQ ID:13351, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23216] Another function of GAM139 is therefore inhibition of 



SDNSF (Accession NP_644808.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SDNSF. 
[23217] Swi/snf related, matrix associated, actin dependent regu- 
lator of chromatin, subfamily d, member 1 (SMARCD1, Ac- 
cession NP_620710.1) is another GAM139 target gene, 
herein designated TARGET GENE. SMARCD1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by 
SMARCD1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SMARCD1 BINDING SITE, designated 
SEQ ID: 10765, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[23218] Another function of GAM139 is therefore inhibition of 

Swi/snf related, matrix associated, actin dependent regu- 
lator of chromatin, subfamily d, member 1 (SMARCD1, Ac- 
cession NP_620710.1), a gene which is involved in chro- 
matin assembly and remodeling. Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMARCD1. 



[23219] The function of SMARCD1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM42.1.Swi/snf related, matrix associated, actin de- 
pendent regulator of chromatin, subfamily d, member 1 
(SMARCD1, Accession NP_003067.2) is another GAM139 
target gene, herein designated TARGET GENE. SMARCD1 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by SMARCD1, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SMARCD1 BINDING SITE, designated 
SEQ ID: 10765, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[23220] Another function of GAM139 is therefore inhibition of 

Swi/snf related, matrix associated, actin dependent regu- 
lator of chromatin, subfamily d, member 1 (SMARCD1, Ac- 
cession NP_003067.2), a gene which is involved in chro- 
matin assembly and remodeling. Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMARCD1. 



[23221] The function of SMARCD1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM42.1.Synuclein, gamma (breast cancer-specific 
protein 1) (SNCG, Accession NP_003078.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
SNCG BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by SNCG, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SNCG BINDING SITE, designated SEQ ID:5579, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23222] Another function of GAM139 is therefore inhibition of 
Synuclein, gamma (breast cancer-specific protein 1) 
(SNCG, Accession NP_003078.1), a gene which plays a role 
in neurofilament network integrity and therefore may be 
associated with Breast cancer. Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
Breast cancer., and of other diseases and clinical condi- 
tions associated with SNCG. 

[23223] The function of SNCG has been established by previous 



studies. The synuclein gene family comprises genes that 
are highly conserved between species. Lavedan et al. 
(1998) identified and characterized a novel member of the 
human synuclein gene family, gamma- synuclein (SNCG). 
The SNCG gene contains 5 exons and encodes a 127- 
amino acid protein that is highly homologous to alpha- 
synuclein (SNCA; 163890) and beta- synuclein (SNCB; 
602569). Northern blot analysis showed that the gene is 
principally expressed in the brain, particularly in the sub- 
stantia nigra. Through a survey of an EST database, 
Lavedan et al. (1998) found that the SNCG gene may also 
be overexpressed in ovarian tumors. Ji et al. (1997) used a 
high- throughput direct- differential cDNA sequencing 
approach to identify genes differentially expressed in nor- 
mal breast as compared with breast cancer. Of many pu- 
tative differentially expressed genes, a breast cancer- 
specific gene, BCSG1, which was expressed in high abun- 
dance in a breast cancer cDNA library but scarcely at all in 
a normal breast cDNA library, was identified as a putative 
breast cancer marker. In situ hybridization analysis 
demonstrated stage- specific BCSG1 expression as fol- 
lows: BCSG1 was undetectable in normal or benign breast 
lesions, showing partial expression in ductal carcinoma in 



situ, but was expressed at an extremely high level in ad- 
vanced infiltrating breast cancer. The predicted amino 
acid sequence of the BCSG1 gene product had a signifi- 
cant homology to the nonamyloid beta protein fragment 
of Alzheimer disease amyloid protein (OMIM Ref. No. 
163890). BCSG1 overexpression may indicate breast can- 
cer malignant progression from benign or in situ carci- 
noma. 

[23224] 

[23225] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23226] jj j h.; Liu, Y. E.; Jia, T.; Wang, M.; Liu, J.; Xiao, C; Joseph, 
B. K.; Rosen, C; Shi, Y. E. : Identification of a breast can- 
cer- specific gene, BCSG1, by direct differential cDNA se- 
quencing. Cancer Res. 57: 759- 764, 1997. ; and 

[23227] Lavedan, C; Buchholtz, S.; Auburger, G.; Albin, R. L; 

Athanassiadou, A.; Blancato, J.; Burguera, J. A.; Ferrell, R. 
E.; Kostic, V.; Leroy, E.; Leube, B.; Mota- Vieira, L.; and 9 
others. 

[23228] Further studies establishing the function and utilities of 

SNCG are found in John Hopkins OMIM database record ID 
602998, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Syntaphilin (SNPH, 
Accession NP_055538.1) is another GAM139 target gene, 
herein designated TARGET GENE. SNPH BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by SNPH, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of SNPH BINDING SITE, 
designated SEQ ID:2804, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[23229] Another function of GAM139 is therefore inhibition of 

Syntaphilin (SNPH, Accession NP_055538.1) . Accordingly, 
utilities of GAM139 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SNPH. 

[23230] SSH2 (Accession XP_290798.1) is another GAM 139 target 
gene, herein designated TARGET GENE. SSH2 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of multiple transcripts of mRNA encoded by SSH2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of SSH2 BINDING SITE, designated SEQID:15268, 
to the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[23231] Another function of GAM139 is therefore inhibition of 
SSH2 (Accession XP.290798.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SSH2. 

[23232] stromal interaction molecule 1 (STIM1, Accession 

NP.003147.2) is another GAM139 target gene, herein 
designated TARGET GENE. STIM1 BINDING SITE1 through 
STIM1 BINDING SITE3 are target binding sites found in un- 
translated regions of mRNA encoded by STIM1, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
STIM1 BINDING SITE1 through STIM1 BINDING SITE3, des- 
ignated SEQ ID:7760, SEQ ID:19353 and SEQ ID:13882 re- 
spectively, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23233] Another function of GAM139 is therefore inhibition of 
Stromal interaction molecule 1 (STIM1, Accession 
NP_003147.2), a gene which is very strongly similar to 
murine Stiml and may be a transmembrane stromal cell 



protein, and therefore may be associated with The beck- 
with- Wiedemann syndrome and wilms tumor. Accord- 
ingly, utilities of GAM139 include diagnosis, prevention 
and treatment of The beckwith- Wiedemann syndrome 
and wilms tumor, and of other diseases and clinical con- 
ditions associated with STIM1. 
[23234] The function of STIM1 has been established by previous 

studies. Using sequences identified by database searching 
with a transcript from human chromosome llpl5.5, 
Parker et al. (1996) screened placental and fetal liver 
cDNA libraries and cloned a novel cDNA, STIM1, which 
they called GOK. The deduced 746- amino acid protein 
contains a predicted signal peptide and transmembrane 
helix. Parker et al. (1996) also cloned a partial mouse 
Stiml genomic clone and found that the human and 
mouse proteins share 90% sequence identity. Restriction 
mapping by pulsed field electrophoresis placed the STIM1 
gene 1.7 kb telomeric of the RRM1 gene (OMIM Ref. No. 
180410) on llpl5.5 (Parker et al., 1996). Sabbioni et al. 
(1999) determined that the STIM1 gene contains 12 exons 
that span more than 250 kb between the RRM1 and 
NUP98 (OMIM Ref. No. 601021) genes. 

[23235] 



[23236] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23237] Parker, N.J.; Begley, C. C; Smith, P. J.; Fox, R. M. : Molec- 
ular cloning of a novel human gene (D11S4896E) at chro- 
mosomal region llpl5.5. Genomics 37: 253- 256, 1996. 
; and 

[23238] Sabbioni, S.; Veronese, A.; Trubia, M.; Taramelli, R.; Bar- 
banti- Brodano, C; Croce, C. M.; Negrini, M. : Exon struc- 
ture and promoter identification of STIM1 (alias GOK), a 
human gene ca. 

[23239] Further studies establishing the function and utilities of 

STIM1 are found in John Hopkins OMIM database record ID 
605921, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Serine/threonine ki- 
nase 38 like (STK38L, Accession NP_055815.1) is another 
GAM139 target gene, herein designated TARGET GENE. 
STK38L BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by STK38L, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of STK38L BINDING SITE, designated SEQ ID:4238, to the 



nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23240] Another function of GAM139 is therefore inhibition of 
Serine/threonine kinase 38 like (STK38L, Accession 
NP.055815.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with STK38L. 

[23 241 ] TARSH (Accession NP_079077.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. TARSH BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
TARSH, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TARSH BINDING SITE, designated 
SEQ ID:6078, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23242] Another function of GAM139 is therefore inhibition of 

TARSH (Accession NP_079077.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TARSH. 

[23243] T-box 1 (TBX1, Accession NP_005983.1) is another 

GAM139 target gene, herein designated TARGET GENE. 



TBX1 BINDING SITE is a target binding site found in the 3 x 
untranslated region of multiple transcripts of mRNA en- 
coded byTBXl, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TBX1 BINDING SITE, designated 
SEQ ID:4869, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23244] Another function of GAM 139 is therefore inhibition of T- 
box 1 (TBX1, Accession NP.005983.1), a gene which may 
act as a transcription factor and contains a T- box DNA 
binding domain. Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TBX1. 

[23245] The function of TBX1 has been established by previous 
studies. Chieffo et al. (1997) described the identification, 
cloning, and characterization of the human TBX1 gene, 
which maps to the center of the DiGeorge syndrome 
(OMIM Ref. No. 188400) chromosomal region on 22qll.2. 
TBX1 is a member of a phylogenetically conserved family 
of genes that share a common DNA- binding domain, the 
T- box. T- box genes are transcription factors involved in 
the regulation of developmental processes (see OMIM Ref. 



No. TBX2; 600747). Human and mouse TBX1 proteins 
share 98% amino acid identity overall and are identical ex- 
cept for 2 residues within the T- box domain. Expression 
of human TBX1 in adult and fetal tissues, as determined 
by Northern blot analysis, was similar to that found in the 
mouse. Additionally, using 3- prime RACE, Chieffo et al. 
(1997) demonstrated a differentially spliced message in 
adult skeletal muscle. Mouse Tbxl had previously been 
shown to be expressed during early embryogenesis in the 
pharyngeal arches, pouches, and otic vesicle. Later in de- 
velopment, expression was seen in the vertebral column 
and tooth bud. Thus, the authors concluded that TBX1 is a 
candidate for some of the features seen in the 22qll 
deletion syndrome. 
[23246] Animal model experiments lend further support to the 
function of TBXl. The DiCeorge syndrome 
(DGS)/velocardiofacial syndrome (VCFS; 192430) is a rela- 
tively common human disorder, usually associated with 
deletions of 22qll. The genetic basis for the wide range 
of developmental anomalies in the heart, thymus, en- 
docrine glands, and facial structures has been elusive. 
Jerome and Papaioannou (2001) investigated the potential 
role of TBXl in DGS/VCFS by producing a null mutation in 



mice. They found that mice heterozygous for the mutation 
had a high incidence of cardiac outflow tract anomalies, 
thus modeling one of the major abnormalities of the hu- 
man syndrome. Moreover, Tbxl - /- mice displayed a 
wide range of developmental anomalies encompassing al- 
most all of the common DGS/VCFS features, including hy- 
poplasia of thymus and parathyroid glands, cardiac out- 
flow tract abnormalities, abnormal facial structures, ab- 
normal vertebrae, and cleft palate. On the basis of this 
phenotype in mice, they proposed that TBX1 in humans is 
a key gene in the etiology of DGS/VCFS. 

[23247] it i S appreciated that the abovementioned animal model 
for TBX1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[23248] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23249] chieffo, C; Garvey, N.; Gong, W.; Roe, B.; Zhang, G.; Sil- 
ver, L; Emanuel, B. S.; Budarf, M. L. : Isolation and charac- 
terization of a gene from the DiGeorge chromosomal re- 
gion homologous to the mouse Tbxl gene. Genomics 43: 
267- 277, 1997. ; and 



[23250] Jerome, L. A.; Papaioannou, V. E. : DiGeorge syndrome 

phenotype in mice mutant for the T- box gene, Tbxl. Na- 
ture Genet. 27: 286- 291, 2001. 

[23251] Further studies establishing the function and utilities of 
TBX1 are found in John Hopkins OMIM database record ID 
602054, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Telomeric repeat 
binding factor 2, interacting protein (TERF2IP, Accession 
NP_061848.1) is another GAM139 target gene, herein 
designated TARGET GENE. TERF2IP BINDING SITE1 and 
TERF2IP BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by TERF2IP, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TERF2IP BINDING SITE1 and TERF2IP BINDING SITE2, des- 
ignated SEQ ID: 16058 and SEQ ID: 15403 respectively, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[23252] Another function of GAM139 is therefore inhibition of 
Telomeric repeat binding factor 2, interacting protein 
(TERF2IP, Accession NP_061848.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
TERF2IP. 

[23253] Transferrin (TF, Accession NP_001054.1) is another 

GAM139 target gene, herein designated TARGET GENE. TF 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded byTF, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TF BIND- 
ING SITE, designated SEQ ID:11063, to the nucleotide se- 
quence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23254] Another function of GAM139 is therefore inhibition of 
Transferrin (TF, Accession NP_001054.1) . Accordingly, 
utilities of GAM139 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with TF. 

[23255] Tgfb-induced factor 2 (tale family homeobox) (TGIF2, Ac- 
cession NP_068581.1) is another GAM139 target gene, 
herein designated TARGET GENE. TGIF2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by TGIF2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of TGIF2 BINDING SITE, 
designated SEQ ID: 10404, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[23256] Another function of GAM139 is therefore inhibition of 

Tgfb-induced factor 2 (tale family homeobox) (TGIF2, Ac- 
cession NP_068581.1) . Accordingly, utilities of GAM139 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TGIF2. 

[23257] Trans-golgi network protein 2 (TGOLN2, Accession 

NP.006455.1) is another GAM139 target gene, herein 
designated TARGET GENE. TGOLN2 BINDING SITE1 and 
TGOLN2 BINDING SITE2 are target binding sites found in 
untranslated regions of mRNA encoded by TGOLN2, cor- 
responding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TGOLN2 BINDING SITE1 and TGOLN2 BINDING SITE2, des- 
ignated SEQ ID: 18006 and SEQ ID: 11996 respectively, to 
the nucleotide sequence of GAM139 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:327. 

[23258] Another function of GAM139 is therefore inhibition of 



Trans-golgi network protein 2 (TGOLN2, Accession 
NP_006455.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TGOLN2. 

[23259] Translocase of inner mitochondrial membrane 13 ho- 
molog (yeast) (TIMM13, Accession NP_036590.1) is an- 
other GAM 139 target gene, herein designated TARGET 
GENE. TIMM13 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
TIMM13, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of TIMM13 BINDING SITE, designated 
SEQ ID:1880, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23260] Another function of GAM139 is therefore inhibition of 
Translocase of inner mitochondrial membrane 13 ho- 
molog (yeast) (TIMM13, Accession NP_036590.1) . Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TIMM13. 

[23261] Tumor necrosis factor receptor superfamily, member 13b 
(TNFRSF13B, Accession NP_036584.1) is another GAM139 



target gene, herein designated TARGET GENE. TNFRSF13B 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded byTNFRSF13B, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TNFRSF13B BINDING SITE, designated SEQ ID:9446, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 
[23262] Another function of GAM 139 is therefore inhibition of Tu- 
mor necrosis factor receptor superfamily, member 13b 
(TNFRSF13B, Accession NP_036584.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
TNFRSF13B. 

[23263] T n f receptor-associated factor 5 (TRAF5, Accession 
NP_665702.1) is another GAM139 target gene, herein 
designated TARGET GENE. TRAF5 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by TRAF5, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 



TRAF5 BINDING SITE, designated SEQ ID:5242, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23264] Another function of GAM 139 is therefore inhibition of Tnf 
receptor-associated factor 5 (TRAF5, Accession 
NP_665702.1), a gene which Member of a family of pro- 
teins that interact with TNF receptors; binds the lympho- 
toxin beta receptor (LTBR). Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRAF5. 

[23265] The function of TRAF5 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM69.2.Three prime repair exonuclease 1 (TREX1, 
Accession NP_338598.1) is another GAM139 target gene, 
herein designated TARGET GENE. TREX1 BINDING SITE1 
and TREX1 BINDING SITE2 are target binding sites found 
in untranslated regions of multiple transcripts of mRNA 
encoded by TREX1, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TREX1 BINDING SITE1 and TREX1 
BINDING SITE2, designated SEQ ID:10243 and SEQ ID:9722 



respectively, to the nucleotide sequence of GAM 139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23266] Another function of GAM139 is therefore inhibition of 
Three prime repair exonuclease 1 (TREX1, Accession 
NP.338598.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TREX1. 

[23267] Three prime repair exonuclease 1 (TREX1, Accession 
NP_338597.1) is another GAM139 target gene, herein 
designated TARGET GENE. TREX1 BINDING SITE1 and 
TREX1 BINDING SITE2 are target binding sites found in 
untranslated regions of multiple transcripts of mRNA en- 
coded by TREX1, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TREX1 BINDING SITE1 and TREX1 
BINDING SITE2, designated SEQ ID:10243 and SEQ ID:9722 
respectively, to the nucleotide sequence of GAM 139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23268] Another function of GAM139 is therefore inhibition of 
Three prime repair exonuclease 1 (TREX1, Accession 
NP_338597.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with TREX1. 
[23269] Trichorhinophalangeal syndrome i (TRPS1, Accession 
NP_054831.1) is another GAM139 target gene, herein 
designated TARGET GENE. TRPS1 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded byTRPSl, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TRPS1 BINDING SITE, designated 
SEQ ID: 12768, to the nucleotide sequence of GAM139 
RNA, herein designated GAM RNA, also designated SEQ 
ID:327. 

[23270] Another function of GAM 139 is therefore inhibition of Tri- 
chorhinophalangeal syndrome i (TRPS1, Accession 
NP_054831.1), a gene which may function as a transcrip- 
tional activator protein and therefore is associated with 
Trichorhinophalangeal syndrome type i, type iii. Accord- 
ingly, utilities of GAM139 include diagnosis, prevention 
and treatment of Trichorhinophalangeal syndrome type i, 
type iii, and of other diseases and clinical conditions as- 
sociated with TRPS1. 

[23271] The function of TRPS1 has been established by previous 
studies. Trichorhinophalangeal syndrome type I (OMIM 



Ref. No. 190350) is a malformation syndrome character- 
ized by distinctive craniofacial and skeletal abnormalities 
and is inherited as an autosomal dominant. TRPS I pa- 
tients have sparse scalp hair, bulbous tip of the nose, long 
flat philtrum, thin upper vermilion border, and protruding 
ears. Skeletal abnormalities include cone- shaped epiphy- 
ses at the phalanges, hip malformations, and short 
stature. Ludecke et al. (1995) and Hou et al. (1995) as- 
signed the TRPS1 gene to 8q24. It maps centromeric to 
the gene that is mutant in multiple exostoses type I (EXT1; 
133700); EXT1 is deleted in all patients with TRPS type II, 
or Langer- Giedion syndrome (OMIM Ref. No. 150230), 
which combines features of TRPS I and multiple exostoses. 
Momeni et al. (2000) positionally cloned a gene that 
spanned the chromosomal breakpoint in 2 patients with 
TRPS I and was deleted in 5 patients with TRPS I associ- 
ated with an interstitial deletion. Northern blot analyses 
revealed transcripts of 7 and 10.5 kb. The gene, desig- 
nated TRPS1, has 7 exons and encodes a polypeptide of 
1,281 amino acids. The predicted protein sequence has 2 
potential nuclear localization signals and an unusual com- 
bination of different zinc finger motifs, including IKAROS- 
like (see OMIM Ref. No. 603023) and GATA- binding (see 



OMIM Ref. No. 600576) sequences. Momeni et al. (2000) 
identified 6 different nonsense mutations in 10 unrelated 
patients. The findings suggested that haploinsufficiency 
for this putative transcription factor causes TRPS I. To in- 
vestigate whether trichorhinophalangeal syndrome type III 
(OMIM Ref. No. 190351) is caused by TRPS1 mutations 
and to establish a genotype- phenotype correlation in 
TRPS, Ludecke et al. (2001) performed extensive mutation 
analysis and evaluated height and degree of brachydactyly 
in patients with TRPS I or TRPS III. They found 35 different 
mutations in 44 of 51 unrelated patients. The detection 
rate (86%) indicated that TRPS1 is the major locus for TRPS 
I and TRPS III. They found no mutation in the parents of 
sporadic patients or in apparently healthy relatives of fa- 
milial patients, indicating complete penetrance of TRPS1 
mutations. Evaluation of skeletal abnormalities of patients 
with TRPS1 mutations revealed a wide clinical spectrum. 
The phenotype was variable in unrelated, age- and sex- 
matched patients with identical mutations, as well as in 
families. Four of the 5 missense mutations altered the 
GATA DNA- binding zinc finger, and 6 of the 7 unrelated 
patients with these mutations could be classified as hav- 
ing TRPS III, because they had severe bradycardia, due to 



short metacarpals, and severe short stature. The data in- 
dicated that TRPS III is at the severe end of the TRPS spec- 
trum and that it is most often caused by a specific class of 
mutations in exon 6 the TRPS1 gene. In the study of 
Ludecke et al. (2001), 5 mutations were recurrent, and 4 
of these were identified in patients of different ethnicities: 
1 in patients of Norwegian, Turkish, and Belgian extrac- 
tion, and another in patients of Belgian, Turkish, and 
Japanese extraction, for example. 

[23272] 

[23273] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23274] Momeni, P.; Glockner, C; Schmidt, O.; von Holtum, D.; Al- 
brecht, B.; Gillessen- Kaesbach, C; Hennekam, R.; Mei- 
necke, P.; Zabel, B.; Rosenthal, A.; Horsthemke, B.; 
Ludecke, H.- J. : Mutations in a new gene, encoding a 
zinc- finger protein, cause tricho- rhino- phalangeal syn- 
drome type I. Nature Genet. 24: 71- 74, 2000. ; and 

[23275] Ludecke, H.-J.; Schaper, J.; Meinecke, P.; Momeni, P.; 

Gross, S.; von Holtum, D.; Hirche, H.; Abramowicz, M. J.; 
Albrecht, B.; Apacik, C.; Christen, H.- J.; Claussen, U.; and 
28 others : G. 



[23276] Further studies establishing the function and utilities of 
TRPS1 are found in John Hopkins OMIM database record 
ID 604386, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence.Tetratricopeptide repeat domain 7 (TTC7, Accession 
XP_03 1626.4) is another CAM139 target gene, herein 
designated TARGET GENE. TTC7 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by TTC7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TTC7 BINDING SITE, designated 
SEQ ID:8625, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23277] Another function of GAM139 is therefore inhibition of 
Tetratricopeptide repeat domain 7 (TTC7, Accession 
XP_03 1626.4) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TTC7. 

[23278] Testis-specific transcript, y-linked 13 (TTTY13, Accession 
NP_114137.1) is another GAM139 target gene, herein 
designated TARGET GENE. TTTY13 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 



mRNA encoded by TTTY13, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TTTY13 BINDING 
SITE, designated SEQ ID: 18081, to the nucleotide se- 
quence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23279] Another function of GAM139 is therefore inhibition of 

Testis-specific transcript, y-linked 13 (TTTY13, Accession 
NP_114137.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TTTY13. 

[23280] U5-200KD (Accession NP.054733.1) is another GAM139 
target gene, herein designated TARGET GENE. U5-200KD 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by U5-200KD, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
U5-200KD BINDING SITE, designated SEQ ID:10933, to the 
nucleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23281] Another function of GAM139 is therefore inhibition of 



U5-200KD (Accession NP_054733.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
U5-200KD. 

[23282] ucki (Accession NP_113620.1) is another GAM139 target 
gene, herein designated TARGET GENE. UCKI BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by UCKI, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of UCKI BIND- 
ING SITE, designated SEQ ID:7394, to the nucleotide se- 
quence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23283] Another function of GAM139 is therefore inhibition of 

UCKI (Accession NP_113620.1) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with UCKI. 

[23284] ubiquitin specific protease 20 (USP20, Accession 

NP_006667.2) is another GAM139 target gene, herein 
designated TARGET GENE. USP20 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by USP20, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of USP20 BINDING SITE, designated 
SEQ ID:3865, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23285] Another function of GAM139 is therefore inhibition of 
Ubiquitin specific protease 20 (USP20, Accession 
NP_006667.2) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with USP20. 

[23286] wd repeat domain 5b (WDR5B, Accession NP.061942.2) is 
another GAM139 target gene, herein designated TARGET 
GENE. WDR5B BINDING SITE is a target binding site found 
in the 5 N untranslated region of mRNA encoded by 
WDR5B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of WDR5B BINDING SITE, designated 
SEQ ID:6229, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23287] Another function of GAM 139 is therefore inhibition of Wd 
repeat domain 5b (WDR5B, Accession NP_061942.2) . Ac- 
cordingly, utilities of GAM139 include diagnosis, preven- 



tion and treatment of diseases and clinical conditions as- 
sociated with WDR5B. 

[23288] Wingless-type mmtv integration site family, member 3a 

(WNT3A, Accession NP.149122.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. WNT3A BIND- 
ING SITE1 and WNT3A BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
WNT3A, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of WNT3A BINDING SITE1 and WNT3A 
BINDING SITE2, designated SEQ ID:11109 and SEQ 
ID: 18055 respectively, to the nucleotide sequence of 
GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 

[23289] Another function of GAM139 is therefore inhibition of 
Wingless-type mmtv integration site family, member 3a 
(WNT3A, Accession NP_149122.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
WNT3A. 

[23290] Wingless-type mmtv integration site family, member 5b 
(WNT5B, Accession NP_110402.2) is another GAM139 tar- 



get gene, herein designated TARGET GENE. WNT5B BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
WNT5B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of WNT5B BINDING SITE, designated 
SEQ ID:9907, to the nucleotide sequence of GAM139 RNA, 
herein designated GAM RNA, also designated SEQ ID:327. 

[23291] Another function of GAM139 is therefore inhibition of 
Wingless-type mmtv integration site family, member 5b 
(WNT5B, Accession NP.110402.2), a gene which is the lig- 
and for members of the frizzled family of seven trans- 
membrane receptors and may be a signaling molecule . 
Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with WNT5B. 

[23292] The function of WNT5B has been established by previous 
studies. The WNT gene family consists of structurally re- 
lated genes encoding secreted signaling molecules that 
have been implicated in oncogenesis and in several devel- 
opmental processes, including regulation of cell fate and 
patterning during embryogenesis. For general information 



about WNT genes, see WNT1 (OMIM Ref. No. 164820). Us- 
ing degenerate PCR and cDNA library screening to search 
for new members of the mouse Wnt family, Gavin et al. 
(1990) identified Wnt5b. Northern blot analysis detected 
expression of Wnt5b in all tissues tested, with the excep- 
tion of adult spleen. In situ hybridization, detected ex- 
pression of Wnt5b at low levels throughout the embryo 
and fetus from 6.5 to 14.5 days postcoitum. By searching 
human genome draft sequence for mouse Wnt5a ho- 
mologs, Saitoh and Katoh (2001) identified WNT5B. Using 
database searches and PCR techniques, they assembled a 
WNT5B cDNA sequence. WNT5B encodes a deduced 359- 
amino acid protein with an N- terminal signal peptide, 4 
N- linked glycosylation sites, and conserved residues of 
the WNT family. The WNT5B protein shares 80% sequence 
identity with WNT5A (OMIM Ref. No. 164975). Using 
Northern blot analysis, Saitoh and Katoh (2001) detected 
expression of 2.8- and 2.4- kb WNT5B transcripts at 
moderate levels in adult prostate and fetal brain and at 
low levels in fetal lung, kidney, adult liver, ovary, and 
small intestine. Using cDNA- PCR, the authors also de- 
tected WNT5B in gastric cancer and teratocarcinoma cell 
lines. Saitoh and Katoh (2001) determined that the WNT5B 



gene contains 4 exons and spans about 16 kb of genomic 
DNA. Exon- intron boundaries are conserved between 
WNT5B and WNT5A, suggesting that the 2 genes may have 
been generated by duplication of an ancestral gene. 

[23293] 

[23294] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23295] Gavin, B. J.; McMahon, J. A.; McMahon, A. P. : Expression 
of multiple novel Wnt- 1/int- 1- related genes during fe- 
tal and adult mouse development. Genes Dev. 4: 2319- 
2332, 1990. ; and 

[23296] Saitoh, T.; Katoh, M. : Molecular cloning and characteriza- 
tion of human WNT5B on chromosome 12pl3.3 region. 
Int. J. Oncol. 19: 347- 351, 2001. 

[23297] Further studies establishing the function and utilities of 
WNT5B are found in John Hopkins OMIM database record 
ID 606361, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Wingless-type 
mmtv integration site family, member 5b (WNT5B, Acces- 
sion NP_116031.1) is another CAM139 target gene, herein 
designated TARGET GENE. WNT5B BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 



pie transcripts of mRNA encoded by WNT5B, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
WNT5B BINDING SITE, designated SEQ ID:9907, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23298] Another function of GAM139 is therefore inhibition of 
Wingless-type mmtv integration site family, member 5b 
(WNT5B, Accession NP_116031.1), a gene which is the lig- 
and for members of the frizzled family of seven trans- 
membrane receptors and may be a signaling molecule . 
Accordingly, utilities of GAM139 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with WNT5B. 

[23299] The function of WNT5B has been established by previous 
studies. The WNT gene family consists of structurally re- 
lated genes encoding secreted signaling molecules that 
have been implicated in oncogenesis and in several devel- 
opmental processes, including regulation of cell fate and 
patterning during embryogenesis. For general information 
about WNT genes, see WNT1 (OMIM Ref. No. 164820). Us- 
ing degenerate PCR and cDNA library screening to search 



for new members of the mouse Wnt family, Gavin et al. 
(1990) identified Wnt5b. Northern blot analysis detected 
expression of Wnt5b in all tissues tested, with the excep- 
tion of adult spleen. In situ hybridization, detected ex- 
pression of Wnt5b at low levels throughout the embryo 
and fetus from 6.5 to 14.5 days postcoitum. By searching 
human genome draft sequence for mouse Wnt5a ho- 
mologs, Saitoh and Katoh (2001) identified WNT5B. Using 
database searches and PCR techniques, they assembled a 
WNT5B cDNA sequence. WNT5B encodes a deduced 359- 
amino acid protein with an N- terminal signal peptide, 4 
N- linked glycosylation sites, and conserved residues of 
the WNT family. The WNT5B protein shares 80% sequence 
identity with WNT5A (OMIM Ref. No. 164975). Using 
Northern blot analysis, Saitoh and Katoh (2001) detected 
expression of 2.8- and 2.4- kb WNT5B transcripts at 
moderate levels in adult prostate and fetal brain and at 
low levels in fetal lung, kidney, adult liver, ovary, and 
small intestine. Using cDNA- PCR, the authors also de- 
tected WNT5B in gastric cancer and teratocarcinoma cell 
lines. Saitoh and Katoh (2001) determined that the WNT5B 
gene contains 4 exons and spans about 16 kb of genomic 
DNA. Exon- intron boundaries are conserved between 



WNT5B and WNT5A, suggesting that the 2 genes may have 
been generated by duplication of an ancestral gene. 

[23300] 

[23301] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23302] Gavinj B . j. ; McMahon, J. A.; McMahon, A. P. : Expression 
of multiple novel Wnt- 1/int- 1- related genes during fe- 
tal and adult mouse development. Genes Dev. 4: 2319- 
2332, 1990. ; and 

[23303] Saitoh, T.; Katoh, M. : Molecular cloning and characteriza- 
tion of human WNT5B on chromosome 12pl3.3 region. 
Int. J. Oncol. 19: 347- 351, 2001. 

[23304] Further studies establishing the function and utilities of 
WNT5B are found in John Hopkins OMIM database record 
ID 606361, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.XP06 
(Accession XP_055195.3) is another CAM139 target gene, 
herein designated TARGET GENE. XP06 BINDING SITE1 and 
XP06 BINDING SITE2 are target binding sites found in un- 
translated regions of mRNA encoded by XP06, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
XP06 BINDING SITE1 and XP06 BINDING SITE2, designated 
SEQ ID:14323 and SEQ ID:1450 respectively, to the nu- 
cleotide sequence of GAM139 RNA, herein designated 
GAM RNA, also designated SEQ ID:327. 

[23305] Another function of GAM139 is therefore inhibition of 
XP06 (Accession XP.055195.3) . Accordingly, utilities of 
GAM139 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with XP06. 

[23306] Tyrosine 3-monooxygenase/tryptophan 

5-monooxygenase activation protein, theta polypeptide 
(YWHAQ, Accession NP.006817.1) is another GAM 139 tar- 
get gene, herein designated TARGET GENE. YWHAQ BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by YWHAQ, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of YWHAQ 
BINDING SITE, designated SEQ ID:15153, to the nucleotide 
sequence of GAM 139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23307] Another function of GAM 139 is therefore inhibition of Ty- 
rosine 3-monooxygenase/tryptophan 5-monooxygenase 



activation protein, theta polypeptide (YWHAQ, Accession 
NP_006817.1) . Accordingly, utilities of GAM139 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with YWHAQ. 

[23308] ZNF408 (Accession NP_079017.1) is another GAM139 tar- 
get gene, herein designated TARGET GENE. ZNF408 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by ZNF408, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ZNF408 
BINDING SITE, designated SEQ ID:3799, to the nucleotide 
sequence of GAM139 RNA, herein designated GAM RNA, 
also designated SEQ ID:327. 

[23309] Another function of GAM139 is therefore inhibition of 
ZNF408 (Accession NP_079017.1) . Accordingly, utilities 
of GAM139 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ZNF408. 

[23310] Z y X i n (zyx, Accession NP_003452.1) is another GAM139 
target gene, herein designated TARGET GENE. ZYX BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ZYX, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ZYX BINDING 
SITE, designated SEQ ID: 1825, to the nucleotide sequence 
of GAM139 RNA, herein designated GAM RNA, also desig- 
nated SEQID:327. 
[23311] Another function of GAM139 is therefore inhibition of 

Zyxin (ZYX, Accession NP_003452.1) . Accordingly, utili- 
ties of GAM139 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
ZYX. 

[23312] 

[23313] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 140 
(GAM 140), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[23314] GAM140 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM140 was detected is described hereinabove 
with reference to Figs. 8-15. 

[23315] GAM140 gene, herein designated GAM GENE, and 



GAM140 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 
[23316] GAM140 gene encodes a GAM140 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM140 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM140 precursor RNA is designated SEQ ID:51, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[233 17 ] GAM140 precursor RNA folds onto itself, forming GAM140 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional 'hairpin 
structure'. As is well known in the art, this 'hairpin struc- 
ture', is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[23318] GAM140 precursor RNA folds onto itself, forming GAM140 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional 'hairpin 
structure'. As is well known in the art, this 'hairpin struc- 



ture\ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[23319] Nucleotide sequence of GAM140 precursor RNA, desig- 
nated SEQ-ID: 51, and a schematic representation of a 
predicted secondary folding of GAM 140 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[23320] An enzyme complex designated DICER COMPLEX, x dices v 
the GAM 140 folded precursor RNA into GAM 140 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing N of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM140 RNA is desig- 
nated SEQ ID:295, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[233 21 ] GAM140 target gene, herein designated TARGET GENE, 



encodes a corresponding messenger RNA, GAM140 target 
RNA, herein designated CAM TARGET RNA. GAM 140 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[23322] GAM 140 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM140 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 140 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM140 RNA may have a different number of target 
binding sites in untranslated regions of a GAM140 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 



the 3 X UTR region, the 5 X UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[23323] The complementary binding of GAM140 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 140 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 140 target RNA into GAM 140 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[23324] | t j S appreciated that GAM 140 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM140 target genes. The mRNA of each one of this plu- 
rality of GAM 140 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 140 RNA, 
herein designated GAM RNA, and which when bound by 
GAM140 RNA causes inhibition of translation of respective 
one or more GAM 140 target proteins. 

[23325] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM140 gene, herein designated GAM GENE, on one or 
more GAM 140 target genes, herein collectively designated 



TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[23326] | t j S appreciated that specific functions and accordingly 
utilities of GAM140 correlate with, and may be deduced 
from, the identity of the target genes which GAM140 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[23327] 
[23328] 

[23329] Brfl homolog, subunit of rna polymerase iii transcription 
initiation factor iiib (s. cerevisiae) (BRF1, Accession 
NM_001519.2) is a GAM140 target gene, herein desig- 
nated TARGET GENE. BRF1 BINDING SITE is a target bind- 



ing site found in the 3 X untranslated region of multiple 
transcripts of mRNA encoded by BRFl, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of BRF1 BINDING 
SITE, designated SEQ ID: 17247, to the nucleotide se- 
quence of GAM140 RNA, herein designated GAM RNA, 
also designated SEQ ID:295. 

[23330] a function of GAM 140 is therefore inhibition of Brfl ho- 
molog, subunit of rna polymerase iii transcription initia- 
tion factor iiib (s. cerevisiae) (BRF1, Accession 
NM_001519.2), a gene which is a general activator of RNA 
polymerase III. Accordingly, utilities of GAM140 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with BRFl. 

[23331] The function of BRFl has been established by previous 
studies. By screening a Burkitt lymphoma and other hu- 
man cDNA cell libraries using degenerate PCR primers 
corresponding to peptide sequences of the 90- kD sub- 
unit of GTF3B, Wang and Roeder (1995) obtained a cDNA 
encoding TAF3B2, which they called TFIIIB90. Sequence 
analysis revealed that the 675- amino acid TAF3B2 pro- 
tein contains a high mobility group protein- 2 (HMG2; 



163906)- related region in the highly charged C- terminal 
half of the protein and a sequence related to GTF2B (OMIM 
Ref. No. 189963) in the N terminus. Western blot analysis 
showed that TAF3B2 is expressed as a 92- kD protein, the 
C terminus of which binds TBP. Recombinant TAF3B2 to- 
gether with TBP, but neither alone, could replace purified 
natural GTF3B. Deletion of either the N- terminal GTF2B- 
related or the C- terminal HMG2- related half of the pro- 
tein abolished activity. Mital et al. (1996) cloned a cDNA 
identical to the TAF3B2 cDNA obtained by Wang and 
Roeder (1995) except for scattered nucleotide differences 
and the presence of 6 additional nucleotides. These last 
differences change the open reading frame, predicting a 
different sequence over 67 amino acids of the TAF3B2 
protein, which Mital et al. (1996) called BRF due to its ho- 
mology with the S. cerevisiae BRF protein. Mital et al. 
(1996) confirmed the association of TAF3B2 with TBP re- 
ported by Wang and Roeder (1995). 

[23332] 

[23333] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23334] Wang, Z.; Roeder, R. G. : Structure and function of a hu- 



man transcription factor TFIIIB subunit that is evolutionar- 
ily conserved and contains both TFIIB- and high- mobil- 
ity- group protein 2- related domains. Proc. Nat. Acad. 
Sci. 92: 7026- 7030, 1995. ; and 
[23335] Mital, R.; Kobayashi, R.; Hernandez, N. : RNA polymerase 
III transcription from the human U6 and adenovirus type 2 
VAI promoters has different requirements for human BRF, 
a subunit of hu. 

[23336] Further studies establishing the function and utilities of 
BRF1 are found in John Hopkins OMIM database record ID 
604902, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. DKFZP434K028 
(Accession XM_167745.1) is another CAM140 target gene, 
herein designated TARGET GENE. DKFZP434K028 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by DKFZP434K028, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of DK- 
FZP434K028 BINDING SITE, designated SEQ ID:7407, to 
the nucleotide sequence of GAM140 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:295. 

[23337] Another function of GAM 140 is therefore inhibition of DK- 



FZP434K028 (Accession XM.167745.1) . Accordingly, util- 
ities of GAM140 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434K028. 

[23338] DKFZP564K1964 (Accession NM_015544.1) is another 
GAM 140 target gene, herein designated TARGET GENE. 
DKFZP564K1964 BINDING SITE is a target binding site 
found in the 3 x untranslated region of mRNA encoded by 
DKFZP564K1964, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP564K1964 BINDING SITE, 
designated SEQ ID:10329, to the nucleotide sequence of 
GAM140 RNA, herein designated GAM RNA, also desig- 
nated SEQID:295. 

[23339] Another function of GAM 140 is therefore inhibition of DK- 
FZP564K1964 (Accession NM_015544.1) . Accordingly, 
utilities of GAM140 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP564K1964. 

[23340] Deoxyribonuclease i-like 1 (DNASE1L1, Accession 

NM_006730.1) is another GAM140 target gene, herein 
designated TARGET GENE. DNASE1L1 BINDING SITE is a 



target binding site found in the 5 X untranslated region of 
mRNA encoded by DNASE1L1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DNASE1L1 BIND- 
ING SITE, designated SEQ ID:13997, to the nucleotide se- 
quence of GAM140 RNA, herein designated GAM RNA, 
also designated SEQ ID:295. 

[23341] Another function of GAM140 is therefore inhibition of De- 
oxyribonuclease i-like 1 (DNASE1L1, Accession 
NM_006730.1), a gene which seems to be involved in cell 
death. Accordingly, utilities of GAM140 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with DNASE1L1. 

[23342] The function of DNASE1L1 has been established by previ- 
ous studies. Parrish et al. (1995) isolated a novel cDNA 
from the region of Xq28 between QM (OMIM Ref. No. 
312173) and DXS1010E. Sequence similarity to DNase I 
(OMIM Ref. No. 125505) was high at the DNA and peptide 
sequence levels. The transcript was present at highest 
levels in skeletal and cardiac muscle, with lower expres- 
sion in other tissues. Mutation analysis was performed us- 
ing DNA samples from 2 unrelated patients with Barth 



syndrome (OMIM Ref. No. 302060) and from 11 unrelated 
patients with Emery- Dreifuss muscular dystrophy (OMIM 
Ref. No. 310300), 2 genetic disorders involving muscle 
and with joint linkage to Xq28. No disease- associated 
mutations were detected in the coding region of the gene; 
however, Parrish et al. (1995) found a novel 190- bp in- 
sertion/deletion polymorphism in the 3- prime untrans- 
lated region. Translation of the long open reading frame 
found in the cDNA yielded a putative 302- amino acid 
protein with 37.6% identity to human DNase I. The protein 
was predicted to contain a signal sequence at the amino 
terminus, a transmembrane domain near the carboxyl ter- 
minus, and a helix- loop- helix domain. Pergolizzi et al. 
(1996) screened cDNA libraries with a cosmid that had 
been mapped to Xq28 in the region between RCP/GCP 
(303900; 303800) and G6PD (OMIM Ref. No. 305900). 
They obtained a 2.1- kb cDNA and showed that it encodes 
a putative 302- amino acid protein with 44% sequence 
identity to pig DNase I and 39% identity to human DNase I. 
Northern blots showed a single 2.0- kb transcript in adult 
heart and skeletal muscle and an additional transcript of 
2.5 kb in some fetal tissues. (The sequence of Pergolizzi 
et al. (1996) was identical to that reported by Parrish et al. 



(1995)). 

[23343] 

[23344] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23345] Parrish, J. E.; Ciccodicola, A.; Wehnert, M.; Cox, G. F.; 

Chen, E.; Nelson, D. L. : A muscle- specific DNase I- like 
gene in human Xq28. Hum. Molec. Genet. 4: 1557- 1564, 
1995. ; and 

[23346] Pergolizzi, R.; Appierto, V.; Bosetti, A.; DeBellis, G. L; 
Rovida, E.; Biunno, I. : Cloning of a gene encoding a 
DNase I- like endonuclease in the human Xq28 region. 
Gene 168: 267- 270. 

[23347] Further studies establishing the function and utilities of 
DNASE1L1 are found in John Hopkins OMIM database 
record ID 300081, and in cited publications listed in Table 
5, which are hereby incorporated by reference. FLJ 11078 
(Accession NM_018316.1) is another GAM140 target gene, 
herein designated TARGET GENE. FLJ11078 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ11078, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of FLJ11078 
BINDING SITE, designated SEQ ID:8946, to the nucleotide 
sequence of GAM 140 RNA, herein designated GAM RNA, 
also designated SEQ ID:295. 
[23348] Another function of GAM140 is therefore inhibition of 

FLJ11078 (Accession NM.018316.1) . Accordingly, utilities 
of GAM 140 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ11078. 

[23349] FLJ14166 (Accession NM.024565.2) is another GAM140 
target gene, herein designated TARGET GENE. FLJ 14166 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ14166, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14166 BINDING SITE, designated SEQ ID:17286, to the 
nucleotide sequence of GAM140 RNA, herein designated 
GAM RNA, also designated SEQ ID:295. 

[23350] Another function of GAM140 is therefore inhibition of 

FLJ14166 (Accession NM.024565.2) . Accordingly, utilities 
of GAM 140 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



FLJ14166. 

[23351] Hemoglobin, alpha 2 (HBA2, Accession NM_000517.3) is 
another GAM 140 target gene, herein designated TARGET 
GENE. HBA2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by HBA2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of HBA2 BINDING SITE, designated SEQ ID: 14247, 
to the nucleotide sequence of GAM140 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:295. 

[23352] Another function of GAM140 is therefore inhibition of 
Hemoglobin, alpha 2 (HBA2, Accession NM_000517.3) . 
Accordingly, utilities of GAM140 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with HBA2. 

[23353] KIAA0721 (Accession NM_021648.3) is another GAM140 
target gene, herein designated TARGET GENE. KIAA0721 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0721, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



KIAA0721 BINDING SITE, designated SEQ ID: 17774, to the 
nucleotide sequence of GAM140 RNA, herein designated 
GAM RNA, also designated SEQ ID:295. 
[23354] Another function of GAM140 is therefore inhibition of 

KIAA0721 (Accession NM.021648.3) . Accordingly, utili- 
ties of GAM140 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0721. 

[23355] KIAA0937 (Accession XM.166213.1) is another GAM140 
target gene, herein designated TARGET GENE. KIAA0937 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0937, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0937 BINDING SITE, designated SEQ ID:13222, to the 
nucleotide sequence of GAM140 RNA, herein designated 
GAM RNA, also designated SEQ ID:295. 

[23356] Another function of GAM140 is therefore inhibition of 

KIAA0937 (Accession XM_166213.1) . Accordingly, utili- 
ties of GAM140 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0937. 



[23357] KIAA1655 (Accession ) is another GAM 140 target gene, 

herein designated TARGET GENE. KIAA1655 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by KIAA1655, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA1655 
BINDING SITE, designated SEQ ID:15383, to the nucleotide 
sequence of GAM 140 RNA, herein designated GAM RNA, 
also designated SEQ ID:295. 

[23358] Another function of GAM140 is therefore inhibition of 

KIAA1655 (Accession ) . Accordingly, utilities of GAM140 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1655. 

[23359] KIAA1695 (Accession NM_025135.1) is another GAM140 
target gene, herein designated TARGET GENE. KIAA1695 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1695, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1695 BINDING SITE, designated SEQ ID:3626, to the 
nucleotide sequence of GAM140 RNA, herein designated 



GAM RNA, also designated SEQ ID:295. 
[23360] Another function of GAM140 is therefore inhibition of 

KIAA1695 (Accession NM_025135.1) . Accordingly, utili- 
ties of GAM140 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1695. 

[23361] LOC199692 (Accession NM.145295.1) is another GAM140 
target gene, herein designated TARGET GENE. LOC199692 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC199692, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC199692 BINDING SITE, designated SEQ ID:5475, to 
the nucleotide sequence of GAM140 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:295. 

[23362] Another function of GAM140 is therefore inhibition of 

LOC199692 (Accession NM_145295.1) . Accordingly, utili- 
ties of GAM140 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC199692. 

[23363] LOC200138 (Accession ) is another GAM140 target gene, 
herein designated TARGET GENE. LOC200138 BINDING 



SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC200138, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC200138 BINDING SITE, designated SEQ ID:3123, to the 
nucleotide sequence of GAM140 RNA, herein designated 
GAM RNA, also designated SEQ ID:295. 
[23364] Another function of GAM140 is therefore inhibition of 
LOC200138 (Accession ) . Accordingly, utilities of 
GAM140 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC200138. 

[23365] LOC2 56369 (Accession ) is another GAM 140 target gene, 
herein designated TARGET GENE. LOC256369 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC256369, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC256369 BINDING SITE, designated SEQ ID:16565, to 
the nucleotide sequence of GAM140 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:295. 



[23366] Another function of GAM140 is therefore inhibition of 
LOC256369 (Accession ) . Accordingly, utilities of 
GAM140 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC256369. 

[23367] MGC15827 (Accession NM_032882.1) is another GAM140 
target gene, herein designated TARGET GENE. MGC15827 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by MGC15827, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC15827 BINDING SITE, designated SEQ ID:12150, to 
the nucleotide sequence of GAM140 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:295. 

[23368] Another function of GAM140 is therefore inhibition of 

MGC15827 (Accession NM_032882.1) . Accordingly, utili- 
ties of GAM140 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC15827. 

[23369] Protein tyrosine phosphatase, receptor type, t (PTPRT, Ac- 
cession NM_007050.3) is another GAM140 target gene, 
herein designated TARGET GENE. PTPRT BINDING SITE is a 



target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by PTPRT, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PTPRT BINDING SITE, designated SEQ ID:3450, to the nu- 
cleotide sequence of GAM 140 RNA, herein designated 
GAM RNA, also designated SEQ ID:295. 

[23370] Another function of GAM140 is therefore inhibition of 

Protein tyrosine phosphatase, receptor type, t (PTPRT, Ac- 
cession NM_007050.3) . Accordingly, utilities of GAM140 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with PTPRT. 

[23371] Retinoic acid receptor, alpha (RARA, Accession 

NM_000964.1) is another GAM140 target gene, herein 
designated TARGET GENE. RARA BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RARA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RARA BINDING SITE, designated 
SEQ ID:3866, to the nucleotide sequence of GAM140 RNA, 
herein designated GAM RNA, also designated SEQ ID:295. 



[23372] Another function of GAM140 is therefore inhibition of 
Retinoic acid receptor, alpha (RARA, Accession 
NM_000964.1) . Accordingly, utilities of GAM140 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RARA. 

[23373] Retinoblastoma binding protein 7 (RBBP7, Accession 
NM_002893.2) is another GAM140 target gene, herein 
designated TARGET GENE. RBBP7 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by RBBP7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RBBP7 BINDING SITE, designated 
SEQ ID:6024, to the nucleotide sequence of GAM140 RNA, 
herein designated GAM RNA, also designated SEQ ID:295. 

[23374] Another function of GAM140 is therefore inhibition of 
Retinoblastoma binding protein 7 (RBBP7, Accession 
NM_002893.2) . Accordingly, utilities of GAM140 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RBBP7. 

[23375] Serine/threonine kinase 38 (STK38, Accession 

NM_007271.1) is another GAM140 target gene, herein 
designated TARGET GENE. STK38 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by STK38, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of STK38 BINDING SITE, designated 
SEQ ID:2689, to the nucleotide sequence of GAM140 RNA, 
herein designated GAM RNA, also designated SEQ ID:295. 

[23376] Another function of GAM140 is therefore inhibition of 
Serine/threonine kinase 38 (STK38, Accession 
NM_007271.1) . Accordingly, utilities of GAM140 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with STK38. 

[23377] Zinc finger protein 287 (ZNF287, Accession 

NM_020653.1) is another GAM140 target gene, herein 
designated TARGET GENE. ZNF287 BINDING SITE is a tar- 
get binding site found in the 5^ untranslated region of 
mRNA encoded by ZNF287, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF287 BINDING 
SITE, designated SEQ ID:3540, to the nucleotide sequence 
of GAM 140 RNA, herein designated GAM RNA, also desig- 
nated SEQID:295. 



[23378] Another function of GAM140 is therefore inhibition of Zinc 
finger protein 287 (ZNF287, Accession NM_020653.1) . 
Accordingly, utilities of GAM140 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF287. 

[23379] 

[23380] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 141 
(GAM 141), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[23381] GAM141 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM141 was detected is described hereinabove 
with reference to Figs. 8-15. 

[23382] GAM141 gene, herein designated GAM GENE, and 

GAM141 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[23383] GAM141 gene encodes a GAM141 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM141 precur- 
sor RNA does not encode a protein. A nucleotide sequence 



identical or highly similar to the nucleotide sequence of 
GAM141 precursor RNA is designated SEQ ID:94, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[23384] GAM141 precursor RNA folds onto itself, forming GAM141 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[23385] GAM141 precursor RNA folds onto itself, forming GAM141 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[23386] Nucleotide sequence of GAM141 precursor RNA, desig- 



nated SEQ-ID: 94, and a schematic representation of a 
predicted secondary folding of GAM141 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[23387] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM141 folded precursor RNA into GAM141 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing ^ of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM141 RNA is desig- 
nated SEQ ID:357, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[23388] GAM141 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM141 target 
RNA, herein designated GAM TARGET RNA. GAM141 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 



[23389] GAM141 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM141 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 141 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM 141 RNA may have a different number of target 
binding sites in untranslated regions of aGAM141 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5 UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[23390] The complementary binding of GAM141 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 141 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 



hibits translation of GAM141 target RNA into GAM141 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[23391] it is appreciated that GAM141 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM141 target genes. The mRNA of each one of this plu- 
rality of GAM141 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM141 RNA, 
herein designated GAM RNA, and which when bound by 
GAM141 RNA causes inhibition of translation of respective 
one or more GAM 141 target proteins. 

[23392] it i S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM141 gene, herein designated GAM GENE, on one or 
more GAM 141 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 



those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[23393] it is appreciated that specific functions and accordingly 
utilities of GAM141 correlate with, and may be deduced 
from, the identity of the target genes which GAM141 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[23394] 
[23395] 

[23396] FLJ21156 (Accession NM_024602.1) is a GAM141 target 
gene, herein designated TARGET GENE. FLJ21156 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by FLJ21156, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ21156 
BINDING SITE, designated SEQ ID:12599, to the nucleotide 
sequence of GAM141 RNA, herein designated GAM RNA, 
also designated SEQ ID:357. 



[23397] a function of GAM141 is therefore inhibition of FLJ21156 
(Accession NM_024602.1) . Accordingly, utilities of 
GAM141 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ21156. 

[23398] LOC116437 (Accession XM.058185.2) is another GAM141 
target gene, herein designated TARGET GENE. LOC116437 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOCI 16437, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC116437 BINDING SITE, designated SEQ ID:16557, to 
the nucleotide sequence of GAM141 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:357. 

[23399] Another function of GAM141 is therefore inhibition of 

LOC116437 (Accession XM.058185.2) . Accordingly, utili- 
ties of GAM141 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC116437. 

[23400] Z i nc fi n g er protein 236 (ZNF236, Accession 

NM_007345.1) is another GAM141 target gene, herein 
designated TARGET GENE. ZNF236 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 



mRNA encoded by ZNF236, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ZNF236 BINDING 
SITE, designated SEQ ID:9704, to the nucleotide sequence 
of GAM141 RNA, herein designated GAM RNA, also desig- 
nated SEQID:357. 
[23401] Another function of GAM141 is therefore inhibition of Zinc 
finger protein 236 (ZNF236, Accession NM_007345.1) . 
Accordingly, utilities of GAM141 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF236. 

[23402] 

[23403] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 142 
(GAM 142), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[23404] GAM142 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM142 was detected is described hereinabove 
with reference to Figs. 8-15. 



[23405] GAM142 gene, herein designated GAM GENE, and 

GAM142 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[23406] GAM142 gene encodes aGAM142 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM142 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM142 precursor RNA is designated SEQ ID:92, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID:92 is located at po- 
sition 70918040 relative to chromosome 1. 

[23407] CAM142 precursor RNA folds onto itself, forming GAM142 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this ^hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[23408] GAM142 precursor RNA folds onto itself, forming GAM142 
folded precursor RNA, herein designated GAM FOLDED 



PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[23409] Nucleotide sequence of GAM142 precursor RNA, desig- 
nated SEQ-ID: 92, and a schematic representation of a 
predicted secondary folding of GAM 142 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[23410] An enzyme complex designated DICER COMPLEX, N dices x 
the GAM 142 folded precursor RNA into GAM 142 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: A) nucleotide sequence of GAM142 RNA is desig- 
nated SEQ ID:219, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 



corporated by reference. 

[23 411 ] GAM142 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM142 target 
RNA, herein designated GAM TARGET RNA. GAM 142 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[23 412 ] GAM142 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM142 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 142 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM142 RNA may have a different number of target 
binding sites in untranslated regions of aGAM142 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 



get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[23413] The complementary binding of GAM142 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 142 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM142 target RNA into GAM142 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[23414] it i S appreciated that GAM142 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM142 target genes. The mRNA of each one of this plu- 
rality of GAM 142 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 142 RNA, 
herein designated GAM RNA, and which when bound by 
GAM142 RNA causes inhibition of translation of respective 
one or more GAM 142 target proteins. 

[23415] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 



GAM142 gene, herein designated GAM GENE, on one or 
more GAM 142 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[23416] it is appreciated that specific functions and accordingly 
utilities of GAM142 correlate with, and may be deduced 
from, the identity of the target genes which GAM142 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[23417] 
[23418] 

[23419] ARGBP2 (Accession NP_003594.1) is a GAM142 target 

gene, herein designated TARGET GENE. ARGBP2 BINDING 



SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by 
ARGBP2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ARGBP2 BINDING SITE, designated 
SEQ ID: 16171, to the nucleotide sequence of GAM142 
RNA, herein designated GAM RNA, also designated SEQ 
ID:219. 

[23420] a function of GAM 142 is therefore inhibition of ARGBP2 
(Accession NP_003594.1) . Accordingly, utilities of 
GAM142 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ARGBP2. 

[23421] Atpase, h+ transporting, lysosomal 31kda, vl subunit e 
isoform 1 (ATP6V1E1, Accession NP_001687.1) is another 
GAM142 target gene, herein designated TARGET GENE. 
ATP6V1E1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by 
ATP6V1E1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ATP6V1E1 BINDING SITE, designated 
SEQ ID: 15473, to the nucleotide sequence of GAM142 



RNA, herein designated GAM RNA, also designated SEQ 
ID:219. 

[23422] Another function of GAM 142 is therefore inhibition of At- 
pase, h+ transporting, lysosomal 31kda, vl subunit e iso- 
form 1 (ATP6V1E1, Accession NP_001687.1) . Accordingly, 
utilities of GAM142 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ATP6V1E1. 

[23423] Chromosome 14 open reading frame 37 (C14orf37, Ac- 
cession XP_085124.2) is another GAM142 target gene, 
herein designated TARGET GENE. C14orf37 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C14orf37, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C14orf37 
BINDING SITE, designated SEQ ID:4925, to the nucleotide 
sequence of GAM 142 RNA, herein designated GAM RNA, 
also designated SEQ ID:219. 

[23424] Another function of GAM142 is therefore inhibition of 
Chromosome 14 open reading frame 37 (C14orf37, Ac- 
cession XP_085124.2) . Accordingly, utilities of GAM142 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with C14orf37. 

[23425] DKFZp434H2111 (Accession XP.058513.6) is another 
GAM 142 target gene, herein designated TARGET GENE. 
DKFZp434H2111 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
DKFZp434H2111, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434H2111 BINDING SITE, 
designated SEQ ID:3751, to the nucleotide sequence of 
GAM142 RNA, herein designated GAM RNA, also desig- 
nated SEQID:219. 

[23426] Another function of GAM142 is therefore inhibition of DK- 
FZp434H2111 (Accession XP.058513.6) . Accordingly, 
utilities of GAM142 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434H2111. 

[23427] DKFZp586C0721 (Accession XP.098416.1) is another 
GAM142 target gene, herein designated TARGET GENE. 
DKFZp586C0721 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZp586C0721, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp586C0721 BINDING SITE, 
designated SEQ ID:881, to the nucleotide sequence of 
GAM142 RNA, herein designated GAM RNA, also desig- 
nated SEQID:219. 

[23428] Another function of GAM142 is therefore inhibition of DK- 
FZp586C0721 (Accession XP_098416.1) . Accordingly, 
utilities of GAM142 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp586C0721. 

[23429] Dual specificity phosphatase 16 (DUSP16, Accession 
XP.039106.1) is another GAM142 target gene, herein 
designated TARGET GENE. DUSP16 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by DUSP16, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DUSP16 BINDING 
SITE, designated SEQ ID: 14144, to the nucleotide se- 
quence of GAM 142 RNA, herein designated GAM RNA, 
also designated SEQ ID:219. 

[23430] Another function of GAM142 is therefore inhibition of 
Dual specificity phosphatase 16 (DUSP16, Accession 



XP_039106.1) . Accordingly, utilities of GAM142 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DUSP16. 

[23431] FLJ22557 (Accession NP_078989.1) is another GAM142 
target gene, herein designated TARGET GENE. FLJ22557 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ22557, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22557 BINDING SITE, designated SEQ ID:15012, to the 
nucleotide sequence of GAM142 RNA, herein designated 
GAM RNA, also designated SEQ ID:219. 

[23432] Another function of GAM142 is therefore inhibition of 

FLJ22557 (Accession NP_078989.1) . Accordingly, utilities 
of GAM 142 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ22557. 

[23433] FLJ38426 (Accession NP_775882.1) is another GAM142 
target gene, herein designated TARGET GENE. FLJ38426 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ38426, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ38426 BINDING SITE, designated SEQ ID:4649, to the 
nucleotide sequence of GAM142 RNA, herein designated 
GAM RNA, also designated SEQ ID:219. 
[23434] Another function of GAM142 is therefore inhibition of 

FLJ38426 (Accession NP_775882.1) . Accordingly, utilities 
of GAM142 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ38426. 

[23435] FLJ39426 (Accession NP.775880.1) is another GAM142 
target gene, herein designated TARGET GENE. FLJ39426 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by FLJ39426, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ39426 BINDING SITE, designated SEQ ID:2533, to the 
nucleotide sequence of GAM142 RNA, herein designated 
GAM RNA, also designated SEQ ID:219. 

[23436] Another function of GAM142 is therefore inhibition of 

FLJ39426 (Accession NP_775880.1) . Accordingly, utilities 
of GAM 142 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
FLJ39426. 

[23437] HRIHFB2122 (Accession NP_619538.1) is another GAM142 
target gene, herein designated TARGET GENE. HRI- 
HFB2 122 BINDING SITE is a target binding site found in 
the 3 X untranslated region of multiple transcripts of 
mRNA encoded by HRIHFB2122, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HRIHFB2122 
BINDING SITE, designated SEQ ID:2665, to the nucleotide 
sequence of GAM 142 RNA, herein designated GAM RNA, 
also designated SEQ ID:219. 

[23438] Another function of GAM142 is therefore inhibition of 

HRIHFB2122 (Accession NP_619538.1) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
HRIHFB2122. 

[23439] interleukin 13 receptor, alpha 1 (IL13RA1, Accession 
NP_001551.1) is another GAM142 target gene, herein 
designated TARGET GENE. IL13RA1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by IL13RA1, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of IL13RA1 BIND- 
ING SITE, designated SEQ ID:10120, to the nucleotide se- 
quence of GAM142 RNA, herein designated GAM RNA, 
also designated SEQ ID:219. 

[23440] Another function of GAM142 is therefore inhibition of In- 
terleukin 13 receptor, alpha 1 (IL13RA1, Accession 
NP_001551.1), a gene which binds il- 13 with a low affin- 
ity, together with il- 4r- alpha can form a functional re- 
ceptor for il- 13 and therefore may be associated with 
Asthma and athopy. Accordingly, utilities of GAM142 in- 
clude diagnosis, prevention and treatment of Asthma and 
athopy, and of other diseases and clinical conditions as- 
sociated with IL13RA1. 

[23441] The function of IL13RA1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.KIAA1954 (Accession XP.085375.4) is an- 
other GAM 142 target gene, herein designated TARGET 
GENE. KIAA1954 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
KIAA1954, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of KIAA1954 BINDING SITE, designated 
SEQ ID: 15822, to the nucleotide sequence of GAM142 
RNA, herein designated GAM RNA, also designated SEQ 
ID:219. 

[23442] Another function of GAM142 is therefore inhibition of 

KIAA1954 (Accession XP.085375.4) . Accordingly, utilities 
of GAM 142 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1954. 

[23443] LOC116068 (Accession XP.057302.2) is another GAM142 
target gene, herein designated TARGET GENE. LOC116068 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOCI 16068, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC116068 BINDING SITE, designated SEQ ID:11647, to 
the nucleotide sequence of GAM142 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:219. 

[23444] Another function of GAM142 is therefore inhibition of 

LOC116068 (Accession XP_057302.2) . Accordingly, utili- 



ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC116068. 

[23445] LOC124411 (Accession XP.058804.4) is another GAM142 
target gene, herein designated TARGET GENE. LOC124411 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC124411, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC124411 BINDING SITE, designated SEQ ID:12342, to 
the nucleotide sequence of GAM142 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:219. 

[23446] Another function of GAM142 is therefore inhibition of 

LOC124411 (Accession XP_058804.4) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC124411. 

[23447] LOC145053 (Accession XP.096714.1) is another GAM142 
target gene, herein designated TARGET GENE. LOC145053 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145053, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145053 BINDING SITE, designated SEQ ID:6065, to 
the nucleotide sequence of GAM142 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:219. 
[23448] Another function of GAM142 is therefore inhibition of 

LOC145053 (Accession XP_096714.1) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145053. 

[23449] LOC149837 (Accession XP.097747.1) is another GAM142 
target gene, herein designated TARGET GENE. LOC149837 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC149837, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149837 BINDING SITE, designated SEQ ID:8167, to 
the nucleotide sequence of GAM142 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:219. 

[23450] Another function of GAM142 is therefore inhibition of 

LOC149837 (Accession XP_097747.1) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC149837. 

[23451] LOC152519 (Accession XP.087483.3) is another GAM142 
target gene, herein designated TARGET GENE. LOC152519 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC152519, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152519 BINDING SITE, designated SEQ ID:719, to 
the nucleotide sequence of GAM142 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:219. 

[23452] Another function of GAM142 is therefore inhibition of 

LOC152519 (Accession XP.087483.3) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152519. 

[23453] LOC158709 (Accession XP_088648.1) is another GAM142 
target gene, herein designated TARGET GENE. LOC158709 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC158709, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC158709 BINDING SITE, designated SEQ ID:9175, to 
the nucleotide sequence of GAM142 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:219. 
[23454] Another function of GAM142 is therefore inhibition of 

LOC158709 (Accession XP_088648.1) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC158709. 

[23455] LOC283714 (Accession XP_208803.1) is another GAM142 
target gene, herein designated TARGET GENE. LOC283714 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283714, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283714 BINDING SITE, designated SEQ ID:15741, to 
the nucleotide sequence of GAM142 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:219. 

[23456] Another function of GAM142 is therefore inhibition of 

LOC283714 (Accession XP_208803.1) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC283714. 

[23457] LOC284175 (Accession XP_211364.1) is another GAM142 
target gene, herein designated TARGET GENE. LOC284175 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284175, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284175 BINDING SITE, designated SEQ ID:1851, to 
the nucleotide sequence of GAM142 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:219. 



[23458] Another function of GAM142 is therefore inhibition of 

LOC284175 (Accession XP_211364.1) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284175. 

[23459] LOC286434 (Accession XP_301085.1) is another GAM142 
target gene, herein designated TARGET GENE. LOC286434 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286434, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286434 BINDING SITE, designated SEQ ID:9175, to 
the nucleotide sequence of GAM142 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:219. 

[23460] Another function of GAM142 is therefore inhibition of 

LOC286434 (Accession XP_301085.1) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286434. 

[23461] LOC339186 (Accession XP_294845.1) is another GAM142 
target gene, herein designated TARGET GENE. LOC339186 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC339186, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339186 BINDING SITE, designated SEQ ID:4620, to 
the nucleotide sequence of GAM142 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:219. 
[23462] Another function of GAM142 is therefore inhibition of 

LOC339186 (Accession XP_294845.1) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339186. 

[23463] LOC339240 (Accession XP.294880.1) is another GAM142 
target gene, herein designated TARGET GENE. LOC339240 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339240, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339240 BINDING SITE, designated SEQ ID:19571, to 
the nucleotide sequence of GAM142 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:219. 

[23464] Another function of GAM142 is therefore inhibition of 



LOC339240 (Accession XP_294880.1) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339240. 

[23465] LOC339258 (Accession XP_294886.1) is another GAM142 
target gene, herein designated TARGET GENE. LOC339258 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC339258, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339258 BINDING SITE, designated SEQ ID:19571, to 
the nucleotide sequence of GAM142 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:219. 

[23466] Another function of GAM142 is therefore inhibition of 

LOC339258 (Accession XP_294886.1) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339258. 

[23467] LOC349429 (Accession XP_301083.1) is another GAM142 
target gene, herein designated TARGET GENE. LOC349429 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC349429, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349429 BINDING SITE, designated SEQ ID:9175, to 
the nucleotide sequence of GAM142 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:219. 
[23468] Another function of GAM142 is therefore inhibition of 

LOC349429 (Accession XP_301083.1) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349429. 

[23469] LOC93380 (Accession NP.775741.1) is another GAM142 
target gene, herein designated TARGET GENE. LOC93380 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC93380, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC93380 BINDING SITE, designated SEQ ID: 143 14, to the 
nucleotide sequence of GAM142 RNA, herein designated 
GAM RNA, also designated SEQ ID:219. 

[23470] Another function of GAM142 is therefore inhibition of 

LOC93380 (Accession NP_775741.1) . Accordingly, utili- 



ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC93380. 

[23471] N-ethylmaleimide-sensitive factor attachment protein, 
beta (NAPB, Accession XP.046652.2) is another GAM142 
target gene, herein designated TARGET GENE. NAPB BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by NAPB, corresponding to 
a target binding site such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NAPB BIND- 
ING SITE, designated SEQ ID:19771, to the nucleotide se- 
quence of GAM142 RNA, herein designated GAM RNA, 
also designated SEQ ID:219. 

[23472] Another function of GAM142 is therefore inhibition of N- 
ethylmaleimide-sensitive factor attachment protein, beta 
(NAPB, Accession XP_046652.2) . Accordingly, utilities of 
GAM142 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NAPB. 

[23473] Nudix (nucleoside diphosphate linked moiety x)-type mo- 
tif 4 (NUDT4, Accession NP_061967.2) is another GAM142 
target gene, herein designated TARGET GENE. NUDT4 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by NUDT4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NUDT4 BINDING SITE, designated SEQ ID:4920, to the nu- 
cleotide sequence of GAM142 RNA, herein designated 
GAM RNA, also designated SEQ ID:219. 
[23474] Another function of GAM142 is therefore inhibition of 

Nudix (nucleoside diphosphate linked moiety x)-type mo- 
tif 4 (NUDT4, Accession NP.061967.2) . Accordingly, utili- 
ties of GAM142 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
NUDT4. 

[23475] platelet-derived growth factor receptor, alpha polypeptide 
(PDGFRA, Accession NP_006197.1) is another GAM142 
target gene, herein designated TARGET GENE. PDGFRA 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PDGFRA, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PDGFRA BINDING SITE, designated SEQ ID:1956, to the 
nucleotide sequence of GAM142 RNA, herein designated 



GAM RNA, also designated SEQ ID:219. 

[23476] Another function of GAM142 is therefore inhibition of 

Platelet-derived growth factor receptor, alpha polypeptide 
(PDGFRA, Accession NP_006197.1), a gene which this re- 
ceptor binds platelet- derived growth factor and has a ty- 
rosine- protein kinase activity, and therefore may be as- 
sociated with Basal cell carcinomas. Accordingly, utilities 
of GAM142 include diagnosis, prevention and treatment 
of Basal cell carcinomas, and of other diseases and clinical 
conditions associated with PDGFRA. 

[23477] jhe function of PDGFRA has been established by previous 
studies. Considerable insight into the role of the sonic 
hedgehog (OMIM Ref. No. 600725) pathway in vertebrate 
development and human cancers came from the discovery 
that mutations in x patched x (PTCH; 601309) are associ- 
ated with basal cell nevus syndrome (BCNS; 109400), an 
autosomal dominant disorder combining developmental 
anomalies and tumors, particularly basal cell carcinomas 
(BCCs). Sporadic BCCs, the most common human cancer, 
consistently have abnormalities in the hedgehog pathway, 
and often mutations in PTCH. In addition, somatic muta- 
tions in ^smoothened^ (SMOH; 601500), another protein 
in the hedgehog pathway, occur in sporadic BCCs. The 



downstream molecule GLI1 (OMIM Ref. No. 165220) is 
known to mediate the biologic effect of the hedgehog 
pathway and is itself upregulated in all BCCs. Glil can 
drive the production of BCCs in the mouse when overex- 
pressed in the epidermis. Xie et al. (2001) showed that 
GUI can activate PDGFR- alpha and that functional upreg- 
ulation of PDGFR- alpha by GUI is accompanied by acti- 
vation of the Ras- ERK pathway, which is associated with 
cell proliferation. The relevance of this mechanism in vivo 
is supported by a high level of expression of PDGFR- al- 
pha in BCCs in mice and humans. From these and other 
observations, Xie et al. (2001) concluded that increased 
expression of the PDGFR- alpha gene may be an impor- 
tant mechanism by which mutations in the hedgehog 
pathway cause BCCs. 
[23478] Animal model experiments lend further support to the 
function of PDGFRA. Klinghoffer et al. (2001) created 2 
complementary lines of knockin mice in which the intra- 
cellular signaling domains of one PDGFR had been re- 
moved and replaced by those of the other PDGFR. While 
both lines demonstrated substantial rescue of normal de- 
velopment, substitution of the Pdgfrb signaling domains 
with those of Pdgfra resulted in varying degrees of vascu- 



lar disease. 

[23479] it is appreciated that the abovementioned animal model 
for PDGFRA is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[23480] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23481] Xie, J.; Aszterbaum, M.; Zhang, X.; Bonifas, J. M.; Zachary, 
C; Epstein, E.; McCormick, F. : A role of PDGFR- alpha in 
basal cell carcinoma proliferation. Proc. Nat. Acad. Sci. 98: 
9255- 9259, 2001. ; and 

[23482] Klinghoffer, R. A.; Mueting- Nelsen, P. F.; Faerman, A.; 
Shani, M.; Soriano, P. : The two PDCF receptors maintain 
conserved signaling in vivo despite divergent embryologi- 
cal functions. 

[23483] Further studies establishing the function and utilities of 
PDGFRA are found in John Hopkins OMIM database record 
ID 173490, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Phd finger 
protein 3 (PHF3, Accession NP.055968.1) is another 
GAM142 target gene, herein designated TARGET GENE. 
PHF3 BINDING SITE is a target binding site found in the 3 x 



untranslated region of mRNA encoded by PHF3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PHF3 BINDING SITE, designated SEQ ID:2904, to the nu- 
cleotide sequence of GAM142 RNA, herein designated 
GAM RNA, also designated SEQ ID:219. 
[23484] Another function of GAM142 is therefore inhibition of Phd 
finger protein 3 (PHF3, Accession NP_055968.1) . Accord- 
ingly, utilities of GAM142 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with PHF3. 

[23485] Recq protein-like 5 (RECQL5, Accession NP.004250.1) is 
another GAM 142 target gene, herein designated TARGET 
GENE. RECQL5 BINDING SITE is a target binding site found 
in the 3^ untranslated region of mRNA encoded by 
RECQL5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of RECQL5 BINDING SITE, designated 
SEQ ID:8712, to the nucleotide sequence of GAM142 RNA, 
herein designated GAM RNA, also designated SEQ ID:219. 

[23486] Another function of GAM142 is therefore inhibition of 



Recq protein-like 5 (RECQL5, Accession NP_004250.1) . 
Accordingly, utilities of GAM142 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RECQL5. 

[23487] Solute carrier family 12, (potassium-chloride transporter) 
member 5 (SLC12A5, Accession NP_065759.1) is another 
GAM142 target gene, herein designated TARGET GENE. 
SLC12A5 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by SLC12A5, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SLC12A5 BINDING SITE, designated SEQ 
ID:3990, to the nucleotide sequence of GAM142 RNA, 
herein designated GAM RNA, also designated SEQ ID:219. 

[23488] Another function of GAM142 is therefore inhibition of So- 
lute carrier family 12, (potassium-chloride transporter) 
member 5 (SLC12A5, Accession NP.065759.1) . Accord- 
ingly, utilities of GAM142 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLC12A5. 

[23489] SV2A (Accession NP_05 5664.1) is another GAM 142 target 
gene, herein designated TARGET GENE. SV2A BINDING 



SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SV2A, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SV2A BINDING 
SITE, designated SEQ ID:17235, to the nucleotide se- 
quence of GAM142 RNA, herein designated GAM RNA, 
also designated SEQ ID:219. 

[23490] Another function of GAM142 is therefore inhibition of 

SV2A (Accession NP.055664.1) . Accordingly, utilities of 
GAM142 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SV2A. 

[23491] Synaptotagmin-like 4 (granuphilin-a) (SYTL4, Accession 
NP.542775.1) is another GAM142 target gene, herein 
designated TARGET GENE. SYTL4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SYTL4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SYTL4 BINDING SITE, designated 
SEQ ID: 10244, to the nucleotide sequence of GAM142 
RNA, herein designated GAM RNA, also designated SEQ 
ID:219. 



[23492] Another function of GAM142 is therefore inhibition of 
Synaptotagmin-like 4 (granuphilin-a) (SYTL4, Accession 
NP.542775.1) . Accordingly, utilities of GAM142 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SYTL4. 

[23493] YKT6 (Accession NP_006546.1) is another GAM 142 target 
gene, herein designated TARGET GENE. YKT6 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by YKT6, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of YKT6 BIND- 
ING SITE, designated SEQ ID:13499, to the nucleotide se- 
quence of GAM142 RNA, herein designated GAM RNA, 
also designated SEQ ID:219. 

[23494] Another function of GAM142 is therefore inhibition of 

YKT6 (Accession NP_006546.1) . Accordingly, utilities of 
GAM142 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with YKT6. 

[23495] 

[23496] Fig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 143 



(GAM 143), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[23497] GAM143 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM143 was detected is described hereinabove 
with reference to Figs. 8-15. 

[23498] GAM 143 gene, herein designated GAM GENE, and 

GAM143 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[23499] GAM143 gene encodes a GAM143 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM143 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM143 precursor RNA is designated SEQ ID:21, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[23500] GAM143 precursor RNA folds onto itself, forming GAM143 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[23501] GAM143 precursor RNA folds onto itself, forming GAM143 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[23502] Nucleotide sequence of GAM143 precursor RNA, desig- 
nated SEQ-ID: 21, and a schematic representation of a 
predicted secondary folding of GAM 143 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[23503] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 143 folded precursor RNA into GAM 143 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 



~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM143 RNA is desig- 
nated SEQ ID:325, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[23504] GAM 143 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM143 target 
RNA, herein designated GAM TARGET RNA. GAM 143 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[23505] GAM 143 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM143 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 143 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 



SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM143 RNA may have a different number of target 
binding sites in untranslated regions of aGAM143 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[23506] The complementary binding of GAM143 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 143 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM143 target RNA into GAM143 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[23507] | t j S appreciated that GAM143 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM143 target genes. The mRNA of each one of this plu- 
rality of GAM 143 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 143 RNA, 



herein designated GAM RNA, and which when bound by 
GAM143 RNA causes inhibition of translation of respective 
one or more GAM 143 target proteins. 

[23508] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM143 gene, herein designated GAM GENE, on one or 
more GAM 143 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 

[23509] it is appreciated that specific functions and accordingly 
utilities of GAM143 correlate with, and may be deduced 
from, the identity of the target genes which GAM143 
binds and inhibits, and the function of these target genes, 



as elaborated hereinbelow. 



[23510] 
[23511] 

[23512] FLJ14442 (Accession NM_032785.1) is a GAM143 target 

gene, herein designated TARGET GENE. FLJ14442 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by FLJ 14442, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ 14442 
BINDING SITE, designated SEQ ID:8620, to the nucleotide 
sequence of GAM 143 RNA, herein designated GAM RNA, 
also designated SEQ ID:325. 

[23513] a function of GAM143 is therefore inhibition of FLJ14442 
(Accession NM_032785.1) . Accordingly, utilities of 
GAM143 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FLJ14442. 

[23514] KIAA0182 (Accession XM.050495.6) is another GAM143 
target gene, herein designated TARGET GENE. KIAA0182 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0182, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0182 BINDING SITE, designated SEQ ID:8498, to the 
nucleotide sequence of GAM143 RNA, herein designated 
GAM RNA, also designated SEQ ID:325. 
[23515] Another function of GAM143 is therefore inhibition of 

KIAA0182 (Accession XM.050495.6) . Accordingly, utili- 
ties of GAM143 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0182. 

[23516] LOC145231 (Accession XM_096740.1) is another GAM143 
target gene, herein designated TARGET GENE. LOC145231 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC145231, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145231 BINDING SITE, designated SEQ ID: 10431, to 
the nucleotide sequence of GAM143 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:325. 

[23517] Another function of GAM143 is therefore inhibition of 

LOC145231 (Accession XM_096740.1) . Accordingly, utili- 
ties of GAM143 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC145231. 

[23518] LOC149296 (Accession ) is another GAM143 target gene, 
herein designated TARGET GENE. LOC149296 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC149296, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC149296 BINDING SITE, designated SEQ ID:10413, to 
the nucleotide sequence of GAM143 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:325. 

[23519] Another function of GAM143 is therefore inhibition of 
LOC149296 (Accession ) . Accordingly, utilities of 
GAM143 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC149296. 

[23520] LOC90139 (Accession NM_130783.1) is another GAM143 
target gene, herein designated TARGET GENE. LOC90139 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90139, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
LOC90139 BINDING SITE, designated SEQ ID:4815, to the 
nucleotide sequence of GAM143 RNA, herein designated 
GAM RNA, also designated SEQ ID:325. 
[23521] Another function of GAM143 is therefore inhibition of 

LOC90139 (Accession NM.130783.1) . Accordingly, utili- 
ties of GAM143 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90139. 

[23522] Mucin 3b (MUC3B, Accession XM.168578.2) is another 
GAM143 target gene, herein designated TARGET GENE. 
MUC3B BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by MUC3B, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of MUC3B BINDING SITE, designated SEQ ID:9337, to the 
nucleotide sequence of GAM143 RNA, herein designated 
GAM RNA, also designated SEQ ID:325. 

[23523] Another function of GAM143 is therefore inhibition of 

Mucin 3b (MUC3B, Accession XM_168578.2), a gene which 
provides a protective, lubricating barrier against particles 
and infectious agents at mucosal surfaces. Accordingly, 



utilities of GAM143 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MUC3B. 

[23524] The function of MUC3B and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to 

GAM63.1.6-phosphofructo-2-kinase/fructose-2,6-bipho 
sphatase 4 (PFKFB4, Accession NM.004567.2) is another 
GAM143 target gene, herein designated TARGET GENE. 
PFKFB4 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by PFKFB4, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of PFKFB4 BINDING SITE, designated SEQ ID:7569, to the 
nucleotide sequence of GAM143 RNA, herein designated 
GAM RNA, also designated SEQ ID:325. 
[23525] Another function of GAM143 is therefore inhibition of 

6-phosphofructo-2-kinase/fructose-2,6-biphosphatase 4 
(PFKFB4, Accession NM_004567.2), a gene which catalizes 
synthesis and degradation of fructose 2,6- bisphosphate. 
Accordingly, utilities of GAM143 include diagnosis, pre- 



vention and treatment of diseases and clinical conditions 
associated with PFKFB4. 
[23526] The function of PFKFB4 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. 

[23527] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 144 
(GAM 144), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[23528] GAM144 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM144 was detected is described hereinabove 
with reference to Figs. 8-15. 

[23529] GAM 144 gene, herein designated GAM GENE, and 

GAM 144 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[23530] GAM 144 gene encodes a GAM 144 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM144 precur- 
sor RNA does not encode a protein. A nucleotide sequence 



identical or highly similar to the nucleotide sequence of 
GAM144 precursor RNA is designated SEQ ID: 143, and is 
provided hereinbelow with reference to the sequence list- 
ing part. Nucleotide sequence SEQ ID: 143 is located at 
position 29007723 relative to chromosome 22. 

[23531] GAM144 precursor RNA folds onto itself, forming GAM144 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional ^hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[23532] GAM144 precursor RNA folds onto itself, forming GAM144 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 



[23533] Nucleotide sequence of GAM144 precursor RNA, desig- 
nated SEQ-ID: 143, and a schematic representation of a 
predicted secondary folding of GAM 144 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[23534] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM 144 folded precursor RNA into GAM 144 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: A) nucleotide sequence of GAM144 RNA is desig- 
nated SEQ ID:361, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[23535] GAM 144 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM144 target 
RNA, herein designated GAM TARGET RNA. GAM 144 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 



5^UTR, PROTEIN CODING and 3^UTR respectively. 

[23536] GAM 144 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM144 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 144 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM144 RNA may have a different number of target 
binding sites in untranslated regions of a GAM144 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^ UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[23537] The complementary binding of GAM144 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 144 tar- 
get RNA, herein designated GAM TARGET RNA, such as 



BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 144 target RNA into GAM 144 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[23538] it is appreciated that GAM 144 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM144 target genes. The mRNA of each one of this plu- 
rality of GAM 144 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 144 RNA, 
herein designated GAM RNA, and which when bound by 
GAM144 RNA causes inhibition of translation of respective 
one or more GAM 144 target proteins. 

[23539] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM144 gene, herein designated GAM GENE, on one or 
more GAM 144 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 



recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[23540] it is appreciated that specific functions and accordingly 
utilities of GAM144 correlate with, and may be deduced 
from, the identity of the target genes which GAM 144 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[23541] 
[23542] 

[23543] AACS (Accession NP_076417.1) is a GAM144 target gene, 
herein designated TARGET GENE. AACS BINDING SITE is a 
target binding site found in the 5^ untranslated region of 
mRNA encoded by AACS, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of AACS BINDING SITE, 
designated SEQ ID:18383, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 



nated SEQID:361. 

[23544] a function of GAM 144 is therefore inhibition of AACS 
(Accession NP_076417.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with AACS. 

[23545] Atp-binding cassette, sub-family c (cftr/mrp), member 13 
(ABCC13, Accession NP_742021.1) is another GAM144 
target gene, herein designated TARGET GENE. ABCC13 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by ABCC13, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ABCC13 BINDING SITE, designated 
SEQ ID:6955, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[23546] Another function of GAM144 is therefore inhibition of 

Atp-binding cassette, sub-family c (cftr/mrp), member 13 
(ABCC13, Accession NP_742021.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ABCC13. 

[23547] Adenylate cyclase 1 (brain) (ADCY1, Accession 



NP_066939.1) is another GAM144 target gene, herein 
designated TARGET GENE. ADCY1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by ADCY1, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
ADCY1 BINDING SITE, designated SEQ ID:8386, to the nu- 
cleotide sequence of GAM 144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23548] Another function of GAM144 is therefore inhibition of 
Adenylate cyclase 1 (brain) (ADCY1, Accession 
NP_066939.1), a gene which a calmodulin- sensitive 
adenylyl cyclase, it may play a role in memory acquisition 
and learning. Accordingly, utilities of GAM144 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with ADCY1. 

[23549] The function of ADCY1 has been established by previous 
studies. The neural- specific, calmodulin- sensitive 
adenylyl cyclase (OMIM Ref. No. type I), which was first 
cloned from bovine brain, has been implicated in learning 
and memory. Villacres et al. (1993) cloned the gene for 
human fetal brain type I adenylyl cyclase and showed by in 



situ hybridization that the gene lies in the region 7pl3- 
pl2. See 103070 and 103071 for genes encoding other 
forms of brain adenylyl cyclase. Gaudin et al. (1994) like- 
wise mapped the ADCY1 gene to chromosome 7 by 
Southern blot analysis of somatic cell hybrid DNAs. By flu- 
orescence in situ hybridization, Edelhoff et al. (1995) 
mapped the mouse homolog to chromosome 11 in the A2 
region. The somatosensory cortex of mice displays a pat- 
terned, nonuniform distribution of neurons in layer IV 
called the 'barrelfield.' Thalamocortical afferents (TCAs) 
that terminate in layer IV are segregated such that each 
barrel, a readily visible cylindrical array of neurons sur- 
rounding a cell- sparse center, represents a distinct re- 
ceptive field. TCA arbors are confined to the barrel hollow 
and synapse on barrel- wall neurons whose dendrites are 
oriented toward the center of the barrel. Mice homozy- 
gous for the 'barrelless' (brl) mutation, which occurred 
spontaneously in Switzerland, failed to develop this pat- 
terned distribution of neurons, but still displayed normal 
topologic organization of the somatosensory cortex 
(Welker et al., 1996). Despite the absence of barrels and 
the overlapping zones of TCA arborization, the size of in- 
dividual whisker representations, as judged by 2- de- 



oxyglucose uptake, was similar to that of wildtype mice. 
Abdel- Majid et al. (1998) identified Adcyl as the gene 
disrupted in brl mutant mice by fine mapping of proximal 
chromosome 11, enzyme assay, mutation analysis, and 
examination of mice homozygous for a targeted disrup- 
tion of Adcyl. These results provided the first evidence 
for involvement of cAMP signaling pathways in pattern 
formation of the brain. 

[23550] 

[23551] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23552] Edelhoff, S.; Villacres, E. C; Storm, D. R.; Disteche, C. M. : 
Mapping of adenylyl cyclase genes type I, II, III, IV, V, and 
VI in mouse. Mammalian Genome 6: 111- 113, 1995. ; 
and 

[23553] Abdel- Majid, R. M.; Leong, W. L; Schalkwyk, L. C; Small- 
man, D. S.; Wong, S. T.; Storm, D. R.; Fine, A.; Dobson, M. 
J.; Guernsey, D. L; Neumann, P. E. : Loss of adenylyl cy- 
clase I acti. 

[23554] Further studies establishing the function and utilities of 
ADCY1 are found in John Hopkins OMIM database record 
ID 103072, and in cited publications listed in Table 5, 



which are hereby incorporated by reference.Adenylate cy- 
clase 1 (brain) (ADCY1, Accession XP.166593.2) is an- 
other GAM 144 target gene, herein designated TARGET 
GENE. ADCY1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by ADCY1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ADCY1 BINDING 
SITE, designated SEQ ID:8386, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23555] Another function of GAM144 is therefore inhibition of 
Adenylate cyclase 1 (brain) (ADCY1, Accession 
XP.166593.2), a gene which a calmodulin- sensitive 
adenylyl cyclase, it may play a role in memory acquisition 
and learning. Accordingly, utilities of GAM144 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with ADCY1. 

[23556] The function of ADCY1 has been established by previous 
studies. The neural- specific, calmodulin- sensitive 
adenylyl cyclase (OMIM Ref. No. type I), which was first 
cloned from bovine brain, has been implicated in learning 



and memory. Villacres et al. (1993) cloned the gene for 
human fetal brain type I adenylyl cyclase and showed by in 
situ hybridization that the gene lies in the region 7pl3- 
pl2. See 103070 and 103071 for genes encoding other 
forms of brain adenylyl cyclase. Gaudin et al. (1994) like- 
wise mapped the ADCY1 gene to chromosome 7 by 
Southern blot analysis of somatic cell hybrid DNAs. By flu- 
orescence in situ hybridization, Edelhoff et al. (1995) 
mapped the mouse homolog to chromosome 11 in the A2 
region. The somatosensory cortex of mice displays a pat- 
terned, nonuniform distribution of neurons in layer IV 
called the 'barrelfield.' Thalamocortical afferents (TCAs) 
that terminate in layer IV are segregated such that each 
barrel, a readily visible cylindrical array of neurons sur- 
rounding a cell- sparse center, represents a distinct re- 
ceptive field. TCA arbors are confined to the barrel hollow 
and synapse on barrel- wall neurons whose dendrites are 
oriented toward the center of the barrel. Mice homozy- 
gous for the 'barrelless' (brl) mutation, which occurred 
spontaneously in Switzerland, failed to develop this pat- 
terned distribution of neurons, but still displayed normal 
topologic organization of the somatosensory cortex 
(Welker et al., 1996). Despite the absence of barrels and 



the overlapping zones of TCA arborization, the size of in- 
dividual whisker representations, as judged by 2- de- 
oxyglucose uptake, was similar to that of wildtype mice. 
Abdel- Majid et al. (1998) identified Adcyl as the gene 
disrupted in brl mutant mice by fine mapping of proximal 
chromosome 11, enzyme assay, mutation analysis, and 
examination of mice homozygous for a targeted disrup- 
tion of Adcyl. These results provided the first evidence 
for involvement of cAMP signaling pathways in pattern 
formation of the brain. 

[23557] 

[23558] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23559] Edelhoff, S.; Villacres, E. C; Storm, D. R.; Disteche, C. M. : 
Mapping of adenylyl cyclase genes type I, II, III, IV, V, and 
VI in mouse. Mammalian Genome 6: 111- 113, 1995. ; 
and 

[23560] Abdel- Majid, R. M.; Leong, W. L; Schalkwyk, L. C; Small- 
man, D. S.; Wong, S. T.; Storm, D. R.; Fine, A.; Dobson, M. 
J.; Guernsey, D. L; Neumann, P. E. : Loss of adenylyl cy- 
clase I acti. 

[23561] Further studies establishing the function and utilities of 



ADCY1 are found in John Hopkins OMIM database record 
ID 103072, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Aldehyde de- 
hydrogenase 3 family, member b2 (ALDH3B2, Accession 
NP_000686.1) is another GAM 144 target gene, herein 
designated TARGET GENE. ALDH3B2 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by ALDH3B2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ALDH3B2 BIND- 
ING SITE, designated SEQ ID:3474, to the nucleotide se- 
quence of GAM144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23562] Another function of GAM144 is therefore inhibition of 

Aldehyde dehydrogenase 3 family, member b2 (ALDH3B2, 
Accession NP_000686.1), a gene which may play a role in 
alcohol detoxitation. Accordingly, utilities of GAM144 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with ALDH3B2. 

[23563] The function of ALDH3B2 has been established by previ- 
ous studies. See ALDH1 (OMIM Ref. No. 100640). Hsu et 
al. (1995) and Hsu and Chang (1996) reported the 



cloning, sequencing and expression of the human ALDH8 
gene. Hsu et al. (1997) determined the structure of the 
ALDH7 (OMIM Ref. No. 600466) and ALDH8 genes. The 
ALDH7 gene spans about 20 kb of genomic DNA and con- 
tains 9 coding exons. The ALDH8 gene is over 10 kb long 
and contains at least 10 exons. The ALDH8 gene contains 
an in- frame stop codon at the seventeenth codon posi- 
tion from the first initiator methionine. The coding region 
of the ALDH7 gene shows about 86% nucleotide identity 
with the corresponding region of the ALDH8 gene. The 
numbers and positions of the introns of the 2 genes are 
conserved, suggesting that gene duplication is involved in 
the expansion of the ALDH gene family. The human 
ALDH7 and ALDH8 genes have a close evolutionary rela- 
tionship with human ALDH3 (OMIM Ref. No. 100660). The 
International Radiation Hybrid Mapping Consortium 
mapped the ALDH8 gene to chromosome 11 (OMIM Ref. 
No. U37519). 

[23564] 

[23565] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23566] Hsu, L. C; Chang, W.- C. : Sequencing and expression of 



the human ALDH8 encoding a new member of the alde- 
hyde dehydrogenase family. Gene 174: 319- 322, 1996. ; 
and 

[23567] Hsu, L. C; Chang, W.- C; Lin, S. W.; Yoshida, A. : Cloning 
and characterization of genes encoding four additional 
human aldehyde dehydrogenase isozymes. Adv. Exp. Med. 
Biol. 372: 159- 1. 

[23568] Further studies establishing the function and utilities of 
ALDH3B2 are found in John Hopkins OMIM database 
record ID 601917, and in cited publications listed in Table 
5, which are hereby incorporated by reference.APMl 
(Accession NP.004788.1) is another GAM144 target gene, 
herein designated TARGET GENE. APM1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by APM1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of APM1 BINDING SITE, 
designated SEQ ID:2427, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23569] Another function of GAM144 is therefore inhibition of 

APM1 (Accession NP_004788.1) . Accordingly, utilities of 



GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with APM1. 

[23570] Branched chain aminotransferase 2, mitochondrial 

(BCAT2, Accession NP_001181.1) is another GAM144 tar- 
get gene, herein designated TARGET GENE. BCAT2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by BCAT2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of BCAT2 
BINDING SITE, designated SEQ ID:14160, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23571] Another function of GAM144 is therefore inhibition of 
Branched chain aminotransferase 2, mitochondrial 
(BCAT2, Accession NP_001181.1), a gene which catalyzes 
of the essential branched chain amino acids leucine, 
isoleucine, and valine and therefore may be associated 
with Hypervalinemia, hyperleucine- isoleucinemia. Ac- 
cordingly, utilities of GAM144 include diagnosis, preven- 
tion and treatment of Hypervalinemia, hyperleucine- 
isoleucinemia, and of other diseases and clinical condi- 
tions associated with BCAT2. 



[23572] The function of BCAT2 has been established by previous 
studies. Jones and Moore (1979) provisionally assigned 
the BCT1 gene to 12pter- ql2. Naylor and Shows (1979, 
1980) also assigned BCT1 to chromosome 12 and BCT2 
(OMIM Ref. No. 113530) to chromosome 19. There may be 
2 different clinical disorders due to defect of branched- 
chain amino acid transamination, hypervalinemia (OMIM 
Ref. No. 277100) and hyperleucine- isoleucinemia (OMIM 
Ref. No. 238340). Since there are 2 distinct BCATs (see 
OMIM Ref. No. 113530), it is possible that one is mutant 
in each of these 2 conditions. 

[23573] 

[23574] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23575] Naylor, S. L; Shows, T. B. : Branched- chain aminotrans- 
ferase deficiency in Chinese hamster cells complemented 
by two independent genes on human chromosomes 12 
and 19. Somat. Cell Genet. 6: 641- 652, 1980. ; and 

[23576] B en _ Yosef, T.; Eden, A.; Benvenisty, N. : Characterization 
of murine BCAT genes: Bcatl, a c- Myc target, and its ho- 
molog, Bcat2. Mammalian Genome 9: 595- 597, 1998. 

[23577] Further studies establishing the function and utilities of 



BCAT2 are found in John Hopkins OMIM database record 
ID 113530, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. BCLG 
(Accession NP_620048.1) is another GAM144 target gene, 
herein designated TARGET GENE. BCLG BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by BCLG, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
BCLG BINDING SITE, designated SEQ ID: 16807, to the nu- 
cleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23578] Another function of GAM144 is therefore inhibition of 

BCLG (Accession NP_620048.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BCLG. 

[23579] BCLG (Accession NP_1 10393.1) is another GAM 144 target 
gene, herein designated TARGET GENE. BCLG BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of multiple transcripts of mRNA encoded by BCLG, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of BCLG BINDING SITE, designated SEQ ID: 16807, 
to the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23580] Another function of GAM144 is therefore inhibition of 

BCLG (Accession NP_110393.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BCLG. 

[23581] BMF (Accession NP.277038.1) is another GAM144 target 
gene, herein designated TARGET GENE. BMF BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by BMF, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BMF BINDING 
SITE, designated SEQ ID:9278, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23582] Another function of GAM 144 is therefore inhibition of BMF 
(Accession NP_277038.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BMF. 

[23583] BTF (Accession NP_055554.1) is another GAM 144 target 



gene, herein designated TARGET GENE. BTF BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by BTF, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BTF BINDING 
SITE, designated SEQ ID:6208, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23584] Another function of GAM 144 is therefore inhibition of BTF 
(Accession NP_055554.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BTF. 

[23585] BY55 (Accession NP_008984.1) is another GAM 144 target 
gene, herein designated TARGET GENE. BY55 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by BY55, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BY55 BINDING 
SITE, designated SEQ ID:9405, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 



[23586] Another function of GAM144 is therefore inhibition of 

BY55 (Accession NP_008984.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with BY55. 

[23587] ci4orf69 (Accession NP_689546.1) is another GAM144 
target gene, herein designated TARGET GENE. C14orf69 
BINDING SITE1 and C14orf69 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by C14orf69, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of C14orf69 BINDING SITE1 and 
C14orf69 BINDING SITE2, designated SEQ ID:15823 and 
SEQ ID: 17914 respectively, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23588] Another function of GAM144 is therefore inhibition of 

C14orf69 (Accession NP_689546.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
C14orf69. 

[23589] Chromosome 1 open reading frame 19 (Clorfl9, Acces- 
sion NP_443197.1) is another GAM144 target gene, herein 



designated TARGET GENE. Clorfl9 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by Clorfl9, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of Clorfl9 BIND- 
ING SITE, designated SEQ ID:9890, to the nucleotide se- 
quence of GAM144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23590] Another function of GAM144 is therefore inhibition of 

Chromosome 1 open reading frame 19 (Clorfl9, Acces- 
sion NP.443197.1) . Accordingly, utilities of GAM144 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with Clorfl9. 

[23591] Chromosome 1 open reading frame 2 (Clorf2, Accession 
NP_006580.1) is another GAM144 target gene, herein 
designated TARGET GENE. Clorf2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by Clorf2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of Clorf2 BINDING SITE, designated 
SEQ ID:6438, to the nucleotide sequence of GAM144 RNA, 



herein designated GAM RNA, also designated SEQ ID:361. 

[23592] Another function of GAM144 is therefore inhibition of 

Chromosome 1 open reading frame 2 (Clorf2, Accession 
NP_006580.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with Clorf2. 

[23593] Chromosome 21 open reading frame 29 (C21orf29, Ac- 
cession NP_659428.2) is another GAM144 target gene, 
herein designated TARGET GENE. C21orf29 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C21orf29, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C21orf29 
BINDING SITE, designated SEQ ID:14016, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23594] Another function of GAM144 is therefore inhibition of 
Chromosome 21 open reading frame 29 (C21orf29, Ac- 
cession NP_659428.2) .Accordingly, utilities of GAM144 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C21orf29. 

[23595] Chromosome 6 open reading frame 33 (C6orf33, Acces- 



sion NP_588608.1) is another GAM144 target gene, herein 
designated TARGET GENE. C6orf33 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by C6orf33, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C6orf33 BIND- 
ING SITE, designated SEQ ID:4721, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23596] Another function of GAM144 is therefore inhibition of 

Chromosome 6 open reading frame 33 (C6orf33, Acces- 
sion NP_588608.1) . Accordingly, utilities of GAM144 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C6orf33. 

[23597] C6orf59 (Accession NP_079205.1) is another GAM 144 tar- 
get gene, herein designated TARGET GENE. C6orf59 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by C6orf59, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of C6orf59 
BINDING SITE, designated SEQ ID: 1948, to the nucleotide 



sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 
[23598] Another function of GAM144 is therefore inhibition of 

C6orf59 (Accession NP.079205.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
C6orf59. 

[23599] C6orf64 (Accession NP_060792.1) is another GAM 144 tar- 
get gene, herein designated TARGET GENE. C6orf64 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by C6orf64, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig.8. Table 4 illustrates the 
complementarity of the nucleotide sequences of C6orf64 
BINDING SITE, designated SEQ ID:3256, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23600] Another function of GAM144 is therefore inhibition of 

C6orf64 (Accession NP_060792.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
C6orf64. 

[23601] chaperone, abcl activity of bcl complex like (s. pombe) 



(CABC1, Accession NP_064632.1) is another GAM144 tar- 
get gene, herein designated TARGET GENE. CABC1 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by CABC1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CABC1 
BINDING SITE, designated SEQ ID:5724, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23602] Another function of GAM144 is therefore inhibition of 
Chaperone, abcl activity of bcl complex like (s. pombe) 
(CABC1, Accession NP_064632.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CABC1. 

[23603] cd86 antigen (cd28 antigen ligand 2, b7-2 antigen) 

(CD86, Accession NP_787058.2) is another GAM 144 target 
gene, herein designated TARGET GENE. CD86 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of multiple transcripts of mRNA encoded by CD86, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of CD86 BINDING SITE, designated SEQ ID:8499, 
to the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23604] Another function of GAM144 is therefore inhibition of 
Cd86 antigen (cd28 antigen ligand 2, b7-2 antigen) 
(CD86, Accession NP_787058.2), a gene which is a type I 
membrane protein of the immunoglobin superfamily and 
induces proliferation of T cells to antigens. Accordingly, 
utilities of GAM144 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CD86. 

[23605] The function of CD86 has been established by previous 
studies. Induction of an immune response requires that T 
cells receive 2 sets of signals from antigen- presenting 
cells. The first signal is delivered through the T- cell re- 
ceptor complex, while the second is provided by the B- 
cell activation antigens B7- 1, or CD80 (OMIM Ref. No. 
112203), and B7- 2, or CD86, by interaction with the T- 
cell surface molecules, CD28 (OMIM Ref. No. 186760) and 
CTLA4 (OMIM Ref. No. 123890). A cDNA for B7- 2 was 
obtained by Freeman et al. (1993). B7- 2 mRNA is consti- 
tutively expressed in unstimulated B cells. The predicted 
protein is a type I membrane protein of the immunoglobin 



superfamily Resting eosinophils express neither MHC 
class II proteins or costimulatory B7 molecules and fail to 
induce proliferation of T cells to antigens. Celestin et al. 
(2001) reported that IL3 (OMIM Ref. No. 147740) induces 
expression of HLA- DR and B7.2 on eosinophils, but, un- 
like IL5 (OMIM Ref. No. 147580) and GMCSF (CSF2; 
138960), it does not induce expression of B7.1. IL3- 
treated eosinophils supported modest T- cell proliferation 
in response to superantigen toxic shock syndrome- 1 
antigen, as well as proliferation of HLA- DR- restricted T- 
cell clones to tetanus toxoid (TT) and influenza virus anti- 
genic peptides. The response was blocked by anti- B7.2 
monoclonal antibody. IL3- treated eosinophils were un- 
able to present native TT antigen to either resting or TT- 
specific cloned T cells. Parallel experiments established 
that IL5 and GMCSF induce T- cell proliferation to pep- 
tides but not to native TT antigen. Celestin et al. (2001) 
suggested that eosinophils activated by IL3 may con- 
tribute to T- cell activation in allergic and parasitic dis- 
eases by presenting superantigens and peptides to T cells 

[23606] 

[23607] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[23608] Freeman, G. J.; Gribben, J. G.; Boussiotis, V. A.; Ng, J. W.; 
Restivo, V. A.; Lombard, L. A.; Gray, G. S.; Nadler, L. M. : 
:Cloning of B7- 2: a CTLA- 4 counter- receptor that cos- 
timulates human T cell proliferation. Science 262: 909- 
911, 1993. ; and 

[23609] CelestinJ.; Rotschke, O.; Falk, K.; Ramesh, N.; Jabara, H.; 
Strominger, J.; Geha, R. S. : IL- 3 induces B7.2 (CD86) ex- 
pression and costimulatory activity in human eosinophils. 
J. Immun. 

[23610] Further studies establishing the function and utilities of 
CD86 are found in John Hopkins OMIM database record ID 
601020, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cd86 antigen (cd28 
antigen ligand 2, b7-2 antigen) (CD86, Accession 
NP_008820.1) is another GAM144 target gene, herein 
designated TARGET GENE. CD86 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by CD86, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CD86 
BINDING SITE, designated SEQ ID:8499, to the nucleotide 



sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 
[23611] Another function of GAM 144 is therefore inhibition of 
Cd86 antigen (cd28 antigen ligand 2, b7-2 antigen) 
(CD86, Accession NP_008820.1), a gene which is a type I 
membrane protein of the immunoglobin superfamily and 
induces proliferation of T cells to antigens. Accordingly, 
utilities of GAM144 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with CD86. 

[23612] The function of CD86 has been established by previous 
studies. Induction of an immune response requires that T 
cells receive 2 sets of signals from antigen- presenting 
cells. The first signal is delivered through the T- cell re- 
ceptor complex, while the second is provided by the B- 
cell activation antigens B7- 1, or CD80 (OMIM Ref. No. 
112203), and B7- 2, or CD86, by interaction with the T- 
cell surface molecules, CD28 (OMIM Ref. No. 186760) and 
CTLA4 (OMIM Ref. No. 123890). A cDNA for B7- 2 was 
obtained by Freeman et al. (1993). B7- 2 mRNA is consti- 
tutively expressed in unstimulated B cells. The predicted 
protein is a type I membrane protein of the immunoglobin 
superfamily Resting eosinophils express neither MHC 



class II proteins or costimulatory B7 molecules and fail to 
induce proliferation of T cells to antigens. Celestin et al. 
(2001) reported that IL3 (OMIM Ref. No. 147740) induces 
expression of HLA- DR and B7.2 on eosinophils, but, un- 
like IL5 (OMIM Ref. No. 147580) and GMCSF (CSF2; 
138960), it does not induce expression of B7.1. IL3- 
treated eosinophils supported modest T- cell proliferation 
in response to superantigen toxic shock syndrome- 1 
antigen, as well as proliferation of HLA- DR- restricted T- 
cell clones to tetanus toxoid (TT) and influenza virus anti- 
genic peptides. The response was blocked by anti- B7.2 
monoclonal antibody. IL3- treated eosinophils were un- 
able to present native TT antigen to either resting or TT- 
specific cloned T cells. Parallel experiments established 
that IL5 and GMCSF induce T- cell proliferation to pep- 
tides but not to native TT antigen. Celestin et al. (2001) 
suggested that eosinophils activated by IL3 may con- 
tribute to T- cell activation in allergic and parasitic dis- 
eases by presenting superantigens and peptides to T cells 

[23613] 

[23614] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[23615] Freeman, G. J.; Gribben, J. C; Boussiotis, V. A.; Ng, J. W.; 
Restivo, V. A.; Lombard, L. A.; Gray, G. S.; Nadler, L. M. : 
:Cloning of B7- 2: a CTLA- 4 counter- receptor that cos- 
timulates human T cell proliferation. Science 262: 909- 
911, 1993. ; and 

[23616] CelestinJ.; Rotschke, O.; Falk, K.; Ramesh, N.;Jabara, H.; 
Strominger, J.; Geha, R. S. : IL- 3 induces B7.2 (CD86) ex- 
pression and costimulatory activity in human eosinophils. 
J. Immun. 

[23617] Further studies establishing the function and utilities of 

CD86 are found in John Hopkins OMIM database record ID 
601020, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cdc42 effector pro- 
tein (rho gtpase binding) 3 (CDC42EP3, Accession 
NP_006440.2) is another GAM 144 target gene, herein 
designated TARGET GENE. CDC42EP3 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by CDC42EP3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CDC42EP3 
BINDING SITE, designated SEQ ID:12629, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 



also designated SEQ ID:361. 
[23618] Another function of GAM144 is therefore inhibition of 

Cdc42 effector protein (rho gtpase binding) 3 (CDC42EP3, 
Accession NP_006440.2) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
CDC42EP3. 

[23619] Cadherin 5, type 2, ve-cadherin (vascular epithelium) 

(CDH5, Accession NP_001786.1) is another GAM144 tar- 
get gene, herein designated TARGET GENE. CDH5 BINDING 
SITE1 and CDH5 BINDING SITE2 are target binding sites 
found in untranslated regions of mRNA encoded by CDH5, 
corresponding to target binding sites such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CDH5 BINDING SITE1 and CDH5 BINDING 
SITE2, designated SEQ ID:11221 and SEQ ID:19978 re- 
spectively, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[23620] Another function of GAM144 is therefore inhibition of 
Cadherin 5, type 2, ve-cadherin (vascular epithelium) 
(CDH5, Accession NP_001786.1), a gene which associates 
with alpha- catenin forming a link to the cytoskeleton. 



Accordingly, utilities of GAM144 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CDH5. 
[23621] The function of CDH5 has been established by previous 
studies. Cadherins are calcium- dependent adhesive pro- 
teins that mediate cell- to- cell interaction. Huber et al. 
(1996) noted that they constitute an expanding family of 
receptors involved in the structural and functional organi- 
zation of cells in various tissues. Members of the family 
include epithelial cadherin (E- cadherin; 192090), neural 
cadherin (N- cadherin; 114020), placental cadherin (P- 
cadherin; 114021), muscle cadherin (M- cadherin; 
114019), and vascular endothelial cadherin (VE- cadherin, 
or CDH5). They share a common domain structure and 
primary sequence homologies. Each cadherin type has a 
unique tissue- distribution pattern. In most of them, ex- 
pression is not restricted to 1 cell type, and more than 1 
cadherin type may be found at the surface of a particular 
cell. The authors stated that endothelial cells have been 
shown to express N- cadherin, VE- cadherin, and to a 
lesser extent, P- cadherin. Among these, only VE- cad- 
herin is expressed specifically in endothelial cells 
(Salomon et al., 1992). Furthermore, VE- cadherin is asso- 



ciated consistently with intercellular junctions, whereas N- 
cadherin remains diffuse on the cell membrane. In order 
to define the role of CDH5 and of its binding to beta- 
catenin (see OMIM Ref. No. 116806) in intracellular sig- 
naling, Carmeliet et al. (1999) generated mice that lacked 
a functional Cdh5 gene, that expressed a mutant Cdh5 
gene lacking the beta- catenin- binding cytoplasmic tail, 
or that did not express detectable Cdh5 levels because of 
an intronic neomycin phosphotransferase (neo) gene. 
They found in all of these mice that deletion or truncation 
of the Cdh5 gene did not affect assembly of endothelial 
cells in vascular plexi, but did impair their subsequent re- 
modeling and maturation, causing lethality at 9.5 days of 
gestation. Deficiency or truncation of Cdh5 induced en- 
dothelial apoptosis and abolished transmission of the en- 
dothelial survival signal by vascular endothelial growth 
factor A (VEGF; 192240) to AKT kinase (OMIM Ref. No. 
164730) and BCL2 (OMIM Ref. No. 151430) via reduced 
complex formation with VEGF receptor- 2 (OMIM Ref. No. 
191306), beta- catenin, and phosphoinositide- 3 kinase 
(see OMIM Ref. No. 171833). Thus, Carmeliet et al. (1999) 
concluded that CDH5/beta- catenin signaling controls en- 
dothelial survival. 



[23622] 

[23623] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23624] Carmeliet, P.; Lampugnani, M.- C; Moons, L; Breviario, F.; 
Compernolle, V.; Bono, F.; Balconi, C; Spagnuolo, R.; 
Oosthuyse, B.; Dewerchin, M.; Zanetti, A.; Angellilo, A.; 
and 11 others : Targeted deficiency of cytosolic truncation 
of the VE- cadherin gene in mice impairs VEGF- mediated 
endothelial survival and angiogenesis. Cell 98: 147- 157, 
1999. ; and 

[23625] Huber, P.; DalmonJ.; EngilesJ.; Breviario, F.; Gory, S.; 
Siracusa, L. D.; Buchberg, A. M.; Dejana, E. : Genomic 
structure and chromosomal mapping of the mouse VE- 
cadherin gene (Cdh5. 

[23626] Further studies establishing the function and utilities of 

CDH5 are found in John Hopkins OMIM database record ID 
601120, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Cat eye syndrome 
chromosome region, candidate 7 (CECR7, Accession 
XP_086803.1) is another GAM144 target gene, herein 
designated TARGET GENE. CECR7 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 



encoded by CECR7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CECR7 BINDING SITE, designated 
SEQ ID:8985, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[23627] Another function of GAM144 is therefore inhibition of Cat 
eye syndrome chromosome region, candidate 7 (CECR7, 
Accession XP_086803.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CECR7. 

[23628] Carbohydrate (chondroitin 6) sulfotransferase 3 (CHST3, 
Accession NP.004264.2) is another GAM 144 target gene, 
herein designated TARGET GENE. CHST3 BINDING SITE1 
and CHST3 BINDING SITE2 are target binding sites found 
in untranslated regions of mRNA encoded by CHST3, cor- 
responding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CHST3 BINDING SITE1 and CHST3 BINDING SITE2, desig- 
nated SEQ ID: 16447 and SEQ ID: 18607 respectively, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 



[23629] Another function of GAM144 is therefore inhibition of 
Carbohydrate (chondroitin 6) sulfotransferase 3 (CHST3, 
Accession NP_004264.2) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CHST3. 

[23630] Carbohydrate (n-acetylglucosamine 6-o) sulfotransferase 
6 (CHST6, Accession NP_067628.1) is another GAM144 
target gene, herein designated TARGET GENE. CHST6 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by CHST6, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CHST6 BINDING SITE, designated SEQ ID:3167, to the nu- 
cleotide sequence of GAM 144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23631] Another function of GAM144 is therefore inhibition of 

Carbohydrate (n-acetylglucosamine 6-o) sulfotransferase 
6 (CHST6, Accession NP.067628.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with CHST6. 

[23632] CLIPR-59 (Accession NP_056341.1) is another GAM144 
target gene, herein designated TARGET GENE. CLIPR-59 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by CLIPR-59, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CLIPR-59 BINDING SITE, designated SEQ ID:2842, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23633] Another function of GAM144 is therefore inhibition of 

CLIPR-59 (Accession NP_056341.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with CLIPR- 
59. 

[23634] Collagen, type xix, alpha 1 (COL19A1, Accession 

NP_001849.1) is another GAM144 target gene, herein 
designated TARGET GENE. COL19A1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by COL19A1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of COL19A1 BIND- 
ING SITE, designated SEQ ID:15138, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 



also designated SEQ ID:361. 

[23635] Another function of GAM144 is therefore inhibition of 
Collagen, type xix, alpha 1 (COL19A1, Accession 
NP_001849.1), a gene which may act as a cross- bridge 
between fibrils and other extracellular matrix molecules. 
Accordingly, utilities of GAM144 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with COL19A1. 

[23636] The function of COL19A1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM94.1. Collagen, type i, alpha 1 (COL1A1, Accession 
NP_000079.1) is another GAM144 target gene, herein 
designated TARGET GENE. COL1A1 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by COL1A1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of COL1A1 BIND- 
ING SITE, designated SEQ ID:6641, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23637] Another function of GAM144 is therefore inhibition of 



Collagen, type i, alpha 1 (COL1A1, Accession 
NP_000079.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with COL1A1. 

[23638] D2S448 (Accession XP.056455.2) is another GAM144 tar- 
get gene, herein designated TARGET GENE. D2S448 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by D2S448, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of D2S448 
BINDING SITE, designated SEQ ID:9361, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23639] Another function of GAM144 is therefore inhibition of 

D2S448 (Accession XP.056455.2) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with D2S448. 

[23640] Deleted in colorectal carcinoma (DCC, Accession 

NP_005206.1) is another GAM144 target gene, herein 
designated TARGET GENE. DCC BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by DCC, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DCC BINDING SITE, designated 
SEQ ID: 1702, to the nucleotide sequence of GAM 144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 
[23641] Another function of GAM144 is therefore inhibition of 
Deleted in colorectal carcinoma (DCC, Accession 
NP_005206.1), a gene which may participate with other 
proteins in cell- cell and cell- matrix interactions, and 
therefore may be associated with Colorectal carcinomas. 
Accordingly, utilities of GAM144 include diagnosis, pre- 
vention and treatment of Colorectal carcinomas., and of 
other diseases and clinical conditions associated with 
DCC. 

[23642] The function of DCC has been established by previous 
studies. Gotley et al. (1996) examined the expression of 
the DCC gene in colorectal cancers and metastases. Using 
RT- PCR, they detected DCC mRNA in all colonic tissue 
specimens through all stages of tumor development. Us- 
ing monoclonal antibodies against DCC, they found DCC 
protein is abundant in normal human bladder and is de- 
tectable in colon, pancreas and kidney, but not in liver. 
DCC protein could be detected in varying abundance in all 



specimens of normal colonic mucosa analyzed as well as 
in all specimens of adenomatous polyps, colorectal carci- 
noma and colorectal liver metastases. In some patients, 
tumor tissue contained less DCC protein than the adjacent 
normal mucosa. Gotley et al. (1996) found no cases of 
complete loss of DCC mRNA or protein in colon cancers or 
metastases. Axonal growth cones that cross the nervous 
system midline change their responsiveness to midline 
guidance cues: they become repelled by the repellent Slit 
(OMIM Ref. No. 603746) and simultaneously lose respon- 
siveness to the attractant netrin. These mutually reinforc- 
ing changes help to expel growth cones from the midline 
by making a once- attractive environment appear repul- 
sive. Stein and Tessier- Lavigne (2001) provided evidence 
that these 2 changes are causally linked: in the growth 
cones of embryonic Xenopus spinal axons, activation of 
the Slit receptor Roundabout (Robo; 602430) silences the 
attractive effect of netrin- 1, but not its growth- stimula- 
tory effect, through direct binding of the cytoplasmic do- 
main of Robo to that of the netrin receptor DCC. Biologi- 
cally, this hierarchical silencing mechanism helps to pre- 
vent a tug of war between attractive and repulsive signals 
in the growth cone that might cause confusion. Molecu- 



larly, silencing is enabled by a modular and interlocking 
design of the cytoplasmic domains of these potentially 
antagonistic receptors that predetermines the outcome of 
their simultaneous activation 

[23643] 

[23644] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23645] stein, E.; Tessier- Lavigne, M. : Hierarchical organization 
of guidance receptors: silencing of netrin attraction by Slit 
through a Robo/DCC receptor complex. Science 291: 
1928- 1938, 2001. ; and 

[23646] Jen, J.; Kim, H.; Piantadosi, S.; Liu, Z.- F.; Levitt, R. C; Sis- 
tonen, P.; Kinzler, K. W.; Vogelstein, B.; Hamilton, S. R. : 
Allelic loss of chromosome 18q and prognosis in colorec- 
tal. 

[23647] Further studies establishing the function and utilities of 
DCC are found in John Hopkins OMIM database record ID 
120470, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. DDX54 (Accession 
NP_076977.2) is another CAM144 target gene, herein 
designated TARGET GENE. DDX54 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by DDX54, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DDX54 BINDING SITE, designated 
SEQ ID:11738, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[23648] Another function of GAM144 is therefore inhibition of 

DDX54 (Accession NP.076977.2) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DDX54. 

[23649] cU55C23.6 (Accession NP.439896.1) is another GAM144 
target gene, herein designated TARGET GENE. dJ55C23.6 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by dJ55C23.6, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
dJ55C23.6 BINDING SITE, designated SEQ ID:5224, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23650] Another function of GAM144 is therefore inhibition of 

dJ55C23.6 (Accession NP_439896.1) . Accordingly, utili- 



ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
dJ55C23.6. 

[23651] DKFZP434C171 (Accession NP_056436.1) is another 

GAM144 target gene, herein designated TARGET GENE. 
DKFZP434C171 BINDING SITE1 and DKFZP434C171 BIND- 
ING SITE2 are target binding sites found in untranslated 
regions of mRNA encoded by DKFZP434C171, corre- 
sponding to target binding sites such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DKFZP434C171 BINDING SITE1 and DKFZP434C171 BIND- 
ING SITE2, designated SEQ ID:4768 and SEQ ID: 16009 re- 
spectively, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[23652] Another function of GAM 144 is therefore inhibition of DK- 
FZP434C171 (Accession NP.056436.1) . Accordingly, util- 
ities of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434C171. 

[23653] DKFZP434D193 (Accession XP.114297.2) is another 

GAM 144 target gene, herein designated TARGET GENE. 
DKFZP434D193 BINDING SITE is a target binding site 



found in the 3 X untranslated region of mRNA encoded by 
DKFZP434D193, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP434D193 BINDING SITE, 
designated SEQ ID:19475, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23654] Another function of GAM 144 is therefore inhibition of DK- 
FZP434D193 (Accession XP.114297.2) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZP434D193. 

[23655] DKFZP586M0622 (Accession NP.056398.1) is another 
GAM144 target gene, herein designated TARGET GENE. 
DKFZP586M0622 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
DKFZP586M0622, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP586M0622 BINDING SITE, 
designated SEQ ID: 12078, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 



nated SEQID:361. 

[23656] Another function of GAM 144 is therefore inhibition of DK- 
FZP586M0622 (Accession NP_056398.1) . Accordingly, 
utilities of GAM144 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP586M0622. 

[23657] DKFZp761P1010 (Accession NP_060893.1) is another 
GAM144 target gene, herein designated TARGET GENE. 
DKFZp761P1010 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZp761P1010, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp761P1010 BINDING SITE, 
designated SEQ ID:14315, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23658] Another function of GAM 144 is therefore inhibition of DK- 
FZp761P1010 (Accession NP_060893.1) . Accordingly, 
utilities of GAM144 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp761P1010. 

[23659] Dnaj (hsp40) homolog, subfamily c, member 8 (DNAJC8, 



Accession NP_055095.1) is another GAM144 target gene, 
herein designated TARGET GENE. DNAJC8 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by DNAJC8, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DNAJC8 BINDING 
SITE, designated SEQ ID:20028, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23660] Another function of GAM144 is therefore inhibition of 
Dnaj (hsp40) homolog, subfamily c, member 8 (DNAJC8, 
Accession NP_055095.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DNAJC8. 

[23661] Drm (cytosine-5-)-methyltransferase 3-like (DNMT3L, Ac- 
cession NP_787063.1) is another GAM144 target gene, 
herein designated TARGET GENE. DNMT3L BINDING SITE is 
a target binding site found in the 5^ untranslated region 
of multiple transcripts of mRNA encoded by DNMT3L, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of DNMT3L BINDING SITE, designated SEQ ID:11497, to 
the nucleotide sequence of CAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23662] Another function of GAM 144 is therefore inhibition of Dna 
(cytosine-5-)-methyltransferase 3-like (DNMT3L, Acces- 
sion NP_787063.1), a gene which plays a role in de novo 
methylation of CpG islands. Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DNMT3L. 

[23663] The function of DNMT3L has been established by previous 
studies. By database analysis, PCR with specific primers 
based on predicted and trapped exon sequences, and 
screening of testis, fetal liver, placenta, and thymus mRNA 
and cDNA libraries, Aapola et al. (2000) isolated a cDNA 
encoding DNMT3L. Sequence analysis predicted that the 
387- amino acid protein contains a cysteine- rich region 
with a novel ADD (for ATRX (OMIM Ref. No. 300032), 
DNMT3, and DNMT3L) C2- C2 zinc finger motif near an 
imperfect PHD zinc finger with C4- C4. RT- PCR analysis 
detected highest expression of DNMT3L in testis, followed 
by ovary, thymus, and fetal thymus. Northern blot analysis 
failed to detected expression of DNMT3L. By genomic se- 
quence analysis, Aapola et al. (2000) determined that the 



DNMT3L gene contains 12 exons and spans 16 kb. The 
translation initiation codon is in exon 2. The authors de- 
tected a splice variant lacking exon 8. 
[23664] Animal model experiments lend further support to the 

function of DNMT3L By disrupting homologous recombi- 
nation in mouse embryonic stem cells, Bourc'his et al. 
(2001) generated viable but sterile mice with mutated 
Dnmt3l (termed Dnmt3IG) in which male testes had severe 
hypogonadism and a Sertoli cell- only phenotype. The 
heterozygous offspring of females with Dnmt3IG failed to 
develop past 9.5 days postcoitum due to embryonic rather 
than uterine defects. Bisulfite genomic sequence analysis 
of the differentially methylated region (DMR) of imprinted 
and maternally repressed genes such as Snrpn (OMIM Ref. 
No. 182279) detected undermethylation of oocytes from 
Dnmt3IG homozygous females, showing that Dnmt3l is 
required for the establishment of maternal methylation 
imprints. Heterozygous embryos from Dnmt3IG homozy- 
gotes displayed biallelic expression of genes that are nor- 
mally expressed only from the allele of paternal origin. 
Bourc'his et al. (2001) concluded that DNMT3L is required 
specifically for the establishment of genomic imprints but 
is dispensable for their propagation, and it is essential for 



the de novo methylation of single- copy DNA sequences. 
The authors proposed that DNMT3L is likely to function as 
a regulator of methylation at imprinted loci rather than a 
DNA cytosine methyltransferase because of a lack of cat- 
alytic motifs in its sequence. 

[23665] it is appreciated that the abovementioned animal model 

for DNMT3L is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[23666] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23667] Aapola, U.; Shibuya, K.; Scott, H. S.; OllilaJ.; Vihinen, M.; 
Heino, M.; Shintani, A.; Kawasaki, K.; Minoshima, S.; 
Krohn, K.; Antonarakis, S. E.; Shimizu, N.; Kudoh, J.; Peter- 
son, P. : Isolation and initial characterization of a novel 
zinc finger gene, DNMT3L, on 21q22.3, related to the cys- 
teine- 5- methyltransferase 3 gene family. Genomics 65: 
293- 298, 2000. ; and 

[23668] Bourc'his, D.; Xu, C- L; Lin, C- S.; Bollman, B.; Bestor, T. 
H. : Dnmt3L and the establishment of maternal genomic 
imprints. Science 294: 2536- 2539, 2001. 

[23669] Further studies establishing the function and utilities of 



DNMT3L are found in John Hopkins OMIM database record 
ID 606588, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Dna 
(cytosine-5-)-methyltransferase 3-like (DNMT3L, Acces- 
sion NP_037501.2) is another GAM144 target gene, herein 
designated TARGET GENE. DNMT3L BINDING SITE is a tar- 
get binding site found in the 5 X untranslated region of 
multiple transcripts of mRNA encoded by DNMT3L, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DNMT3L BINDING SITE, designated SEQ ID:11497, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23670] Another function of GAM144 is therefore inhibition of Dna 
(cytosine-5-)-methyltransferase 3-like (DNMT3L, Acces- 
sion NP.037501.2), a gene which plays a role in de novo 
methylation of CpG islands. Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DNMT3L. 

[23671] The function of DNMT3L has been established by previous 
studies. By database analysis, PCR with specific primers 
based on predicted and trapped exon sequences, and 



screening of testis, fetal liver, placenta, and thymus mRNA 
and cDNA libraries, Aapola et al. (2000) isolated a cDNA 
encoding DNMT3L. Sequence analysis predicted that the 
387- amino acid protein contains a cysteine- rich region 
with a novel ADD (for ATRX (OMIM Ref. No. 300032), 
DNMT3, and DNMT3L) C2- C2 zinc finger motif near an 
imperfect PHD zinc finger with C4- C4. RT- PCR analysis 
detected highest expression of DNMT3L in testis, followed 
by ovary, thymus, and fetal thymus. Northern blot analysis 
failed to detected expression of DNMT3L. By genomic se- 
quence analysis, Aapola et al. (2000) determined that the 
DNMT3L gene contains 12 exons and spans 16 kb. The 
translation initiation codon is in exon 2. The authors de- 
tected a splice variant lacking exon 8. 
[23672] Animal model experiments lend further support to the 

function of DNMT3L. By disrupting homologous recombi- 
nation in mouse embryonic stem cells, Bourc'his et al. 
(2001) generated viable but sterile mice with mutated 
Dnmt3l (termed Dnmt3IG) in which male testes had severe 
hypogonadism and a Sertoli cell- only phenotype. The 
heterozygous offspring of females with Dnmt3IG failed to 
develop past 9.5 days postcoitum due to embryonic rather 
than uterine defects. Bisulfite genomic sequence analysis 



of the differentially methylated region (DMR) of imprinted 
and maternally repressed genes such as Snrpn (OMIM Ref. 
No. 182279) detected undermethylation of oocytes from 
Dnmt3IG homozygous females, showing that Dnmt3l is 
required for the establishment of maternal methylation 
imprints. Heterozygous embryos from Dnmt3IG homozy- 
gotes displayed biallelic expression of genes that are nor- 
mally expressed only from the allele of paternal origin. 
Bourc'his et al. (2001) concluded that DNMT3L is required 
specifically for the establishment of genomic imprints but 
is dispensable for their propagation, and it is essential for 
the de novo methylation of single- copy DNA sequences. 
The authors proposed that DNMT3L is likely to function as 
a regulator of methylation at imprinted loci rather than a 
DNA cytosine methyltransferase because of a lack of cat- 
alytic motifs in its sequence. 

[23673] it is appreciated that the abovementioned animal model 

for DNMT3L is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[23674] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[23675] Aapola, U.; Shibuya, K.; Scott, H. S.; Ollila, J.; Vihinen, M.; 
Heino, M.; Shintani, A.; Kawasaki, K.; Minoshima, S.; 
Krohn, K.; Antonarakis, S. E.; Shimizu, N.; Kudoh, J.; Peter- 
son, P. : Isolation and initial characterization of a novel 
zinc finger gene, DNMT3L, on 21q22.3, related to the cys- 
teine- 5- methyltransferase 3 gene family. Genomics 65: 
293- 298, 2000. ; and 

[23676] Bourc'his, D.; Xu, C- L; Lin, C- S.; Bollman, B.; Bestor, T. 
H. : Dnmt3L and the establishment of maternal genomic 
imprints. Science 294: 2536- 2539, 2001. 

[23677] Further studies establishing the function and utilities of 

DNMT3L are found in John Hopkins OMIM database record 
ID 606588, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence. Dolichyl-phosphate mannosyltransferase polypep- 
tide 2, regulatory subunit (DPM2, Accession NP_003854.1) 
is another GAM144 target gene, herein designated TAR- 
GET GENE. DPM2 BINDING SITE is a target binding site 
found in the 3^ untranslated region of multiple transcripts 
of mRNA encoded by DPM2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of DPM2 BINDING 



SITE, designated SEQ ID:5244, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23678] Another function of GAM144 is therefore inhibition of 
Dolichyl-phosphate mannosyltransferase polypeptide 2, 
regulatory subunit (DPM2, Accession NP_003854.1) . Ac- 
cordingly, utilities of GAM144 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with DPM2. 

[23679] Dolichyl-phosphate mannosyltransferase polypeptide 2, 
regulatory subunit (DPM2, Accession NP.689903.1) is an- 
other GAM 144 target gene, herein designated TARGET 
GENE. DPM2 BINDING SITE is a target binding site found in 
the 3^ untranslated region of multiple transcripts of 
mRNA encoded by DPM2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DPM2 BINDING SITE, 
designated SEQ ID:5244, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23680] Another function of GAM144 is therefore inhibition of 
Dolichyl-phosphate mannosyltransferase polypeptide 2, 



regulatory subunit (DPM2, Accession NP_689903.1) . Ac- 
cordingly, utilities of GAM144 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with DPM2. 

[23681] Egf-like-domain, multiple 4 (EGFL4, Accession 

XP_290821.1) is another GAM144 target gene, herein 
designated TARGET GENE. EGFL4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by EGFL4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of EGFL4 BINDING SITE, designated 
SEQ ID:2374, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[23682] Another function of GAM144 is therefore inhibition of 
Egf-like-domain, multiple 4 (EGFL4, Accession 
XP_290821.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EGFL4. 

[23683] EGFL7 (Accession NP_057299.1) is another GAM144 target 
gene, herein designated TARGET GENE. EGFL7 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by EGFL7, corresponding to a 



target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of EGFL7 BIND- 
ING SITE, designated SEQ ID:12268, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23684] Another function of GAM144 is therefore inhibition of 

EGFL7 (Accession NP.057299.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with EGFL7. 

[23685] Eukaryotic translation initiation factor 4e binding protein 
2 (EIF4EBP2, Accession NP_004087.1) is another GAM144 
target gene, herein designated TARGET GENE. EIF4EBP2 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by EIF4EBP2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
EIF4EBP2 BINDING SITE, designated SEQ ID:5134, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23686] Another function of GAM 144 is therefore inhibition of Eu- 
karyotic translation initiation factor 4e binding protein 2 



(EIF4EBP2, Accession NP_004087.1), a gene which binds 
EIF4E and negatively regulates initiation of translation, 
and therefore may be associated with Cancers. Accord- 
ingly, utilities of GAM144 include diagnosis, prevention 
and treatment of Cancers, and of other diseases and clini- 
cal conditions associated with EIF4EBP2. 
[23687] The function of EIF4EBP2 has been established by previous 
studies. Pause et al. (1994) reported that the 4EBP2 gene 
encodes a 120- amino acid polypeptide that is 56% iden- 
tical to that of 4EBP1 (OMIM Ref. No. 602223). By Northern 
blot analysis, Tsukiyama- Kohara et al. (1996) showed 
that a major 3.5- kb transcript of 4EBP2 is expressed 
ubiquitously. Tsukiyama- Kohara et al. (1996) analyzed 
the genomic structure of the mouse EIF4EBP2 gene and 
showed that it consists of 3 exons and spans 20 kb. Its 
intron/exon structure is identical to that of EIF4EBP1. Us- 
ing fluorescence in situ hybridization, Tsukiyama- Kohara 
et al. (1996) mapped the EIF4EBP2 gene to human chro- 
mosome 10q21- q22. They noted that chromosomal al- 
terations in this region have been found in some human 
cancers. Tsukiyama- Kohara et al. (1996) mapped the 
mouse 4EBP2 gene to chromosome 10B4- B5. 

[23688] 



[23689] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23690] Pause, A.; Belsham, G. J.; Gingras, A.- C.; Donze, O.; Lin, 
T.- A.; Lawrence, J. C., Jr.; Sonenberg, N. : Insulin- depen- 
dent stimulation of protein synthesis by phosphorylation 
of a regulator of 5- prime- cap function. Nature 371: 
762- 767, 1994. ; and 

[23691] Tsukiyama- Kohara, K.; Vidal, S. M.; Gingras, A.- C.; 
Glover, T. W.; Hanash, S. M.; Heng, H.; Sonenberg, N. : 
Tissue distribution, genomic structure, and chromosome 
mapping of mouse and h. 

[23692] Further studies establishing the function and utilities of 

EIF4EBP2 are found in John Hopkins OMIM database record 
ID 602224, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Eukaryotic 
translation initiation factor 5 (EIF5, Accession 
NP_001960.2) is another GAM144 target gene, herein 
designated TARGET GENE. EIF5 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by EIF5, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of EIF5 BINDING SITE, designated 
SEQ ID:4078, to the nucleotide sequence of GAM 144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[23693] Another function of GAM 144 is therefore inhibition of Eu- 
karyotic translation initiation factor 5 (EIF5, Accession 
NP_001960.2) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EIF5. 

[23694] Epithelial stromal interaction 1 (breast) (EPSTI1, Accession 
NP_150280.1) is another GAM144 target gene, herein 
designated TARGET GENE. EPSTI1 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by EPSTI1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of EPSTI1 BINDING SITE, designated 
SEQ ID:846, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[23695] Another function of GAM 144 is therefore inhibition of Ep- 
ithelial stromal interaction 1 (breast) (EPSTI1, Accession 
NP_150280.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EPSTI1. 



[23696] Eyes absent homolog 4 (drosophila) (EYA4, Accession 
NP_004091.2) is another GAM144 target gene, herein 
designated TARGET GENE. EYA4 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by EYA4, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of EYA4 
BINDING SITE, designated SEQ ID:5938, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23697] Another function of GAM144 is therefore inhibition of 
Eyes absent homolog 4 (drosophila) (EYA4, Accession 
NP_004091.2), a gene which may be involved in develop- 
ment of the eye (by similarity), and therefore is associated 
with Deafness, autosomal dominant nonsyndromic sen- 
sorineural 10. Accordingly, utilities of GAM144 include di- 
agnosis, prevention and treatment of Deafness, autosomal 
dominant nonsyndromic sensorineural 10, and of other 
diseases and clinical conditions associated with EYA4. 

[23698] The function of EYA4 has been established by previous 

studies. Borsani et al. (1999) presented the detailed char- 
acterization of a fourth vertebrate gene, designated EYA4, 



that is homologous to 'eyes absent' (eya), a key regulator 
of ocular development in Drosophila. See also EYA1 (OMIM 
Ref. No. 601653), EYA2 (OMIM Ref. No. 601654), and 
EYA3 (OMIM Ref. No. 601655). The authors found that 
EYA4 encodes a 640- amino acid protein containing a 
highly conserved C- terminal domain of 271 amino acids. 
In Drosophila, eya is known to mediate developmental^ 
important protein- protein interactions. By radiation hy- 
brid analysis and fluorescence in situ hybridization, Bor- 
sani et al. (1999) mapped the human EYA4 gene to 6q23. 
They also detected linkage, with a lod score of greater 
than 3, to previously mapped reference markers. They ge- 
netically mapped the mouse Eya4 gene to chromosome 10 
in the vicinity of Aco2 (OMIM Ref. No. 100850), in a region 
homologous to human chromosome 6q22- q23. In the 
developing mouse embryo, Eya4 was expressed primarily 
in the craniofacial mesenchyme, the dermamyotome, and 
the limb. On the basis of map position and expression 
pattern, EYA4 was considered a candidate for oculoden- 
todigital dysplasia (OMIM Ref. No. 164200), but Borsani et 
al. (1999) found no EYA4 mutations in a panel of patients 
with this disorder. Wayne et al. (2001) identified muta- 
tions in the EYA4 gene that were responsible for postlin- 



gual, progressive, autosomal dominant hearing loss at the 
DFNA10 locus (OMIM Ref. No. 601316). Just as EYA pro- 
teins interact with members of the SIX (OMIM Ref. No. 
601205) and DACH (OMIM Ref. No. 603803) protein fami- 
lies during early embryonic development, the authors 
suggested that EYA4 is also important postdevelopmen- 
tally for continued function of the mature organ of Corti. 

[23699] 

[23700] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[23701] Borsani, C; DeGrandi, A.; Ballabio, A.; Bulfone, A.; 

Bernard, L; Banfi, S.; Cattuso, C; Mariani, M.; Dixon, M.; 

Donnai, D.; Metcalfe, K.; Winter, R.; Robertson, M.; Axton, 

R.; Brown, A.; van Heyningen, V.; Hanson, I. : EYA4, a 

novel vertebrate gene related to Drosophila eyes absent. 

Hum. Molec. Genet. 8: 11- 23, 1999. ; and 
[23702] Wayne, S.; Robertson, N. G.; DeClau, F.; Chen, N.; Verho- 

even, K.; Prasad, S.; Tranebjarg, L; Morton, C. C.; Ryan, A. 

F.; Van Camp, G.; Smith, R.J. H. : Mutations in the tran- 

scriptiona. 

[23703] Further studies establishing the function and utilities of 
EYA4 are found in John Hopkins OMIM database record ID 



603550, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Eyes absent ho- 
molog 4 (drosophila) (EYA4, Accession NP_742101.1) is 
another GAM 144 target gene, herein designated TARGET 
GENE. EYA4 BINDING SITE is a target binding site found in 
the 5 X untranslated region of multiple transcripts of 
mRNA encoded by EYA4, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EYA4 BINDING SITE, 
designated SEQ ID:5938, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23704] Another function of GAM144 is therefore inhibition of 
Eyes absent homolog 4 (drosophila) (EYA4, Accession 
NP_742101.1), a gene which may be involved in develop- 
ment of the eye (by similarity), and therefore is associated 
with Deafness, autosomal dominant nonsyndromic sen- 
sorineural 10. Accordingly, utilities of GAM144 include di- 
agnosis, prevention and treatment of Deafness, autosomal 
dominant nonsyndromic sensorineural 10, and of other 
diseases and clinical conditions associated with EYA4. 

[23705] The function of EYA4 has been established by previous 



studies. Borsani et al. (1999) presented the detailed char- 
acterization of a fourth vertebrate gene, designated EYA4, 
that is homologous to 'eyes absent' (eya), a key regulator 
of ocular development in Drosophila. See also EYA1 (OMIM 
Ref. No. 601653), EYA2 (OMIM Ref. No. 601654), and 
EYA3 (OMIM Ref. No. 601655). The authors found that 
EYA4 encodes a 640- amino acid protein containing a 
highly conserved C- terminal domain of 271 amino acids. 
In Drosophila, eya is known to mediate developmental^ 
important protein- protein interactions. By radiation hy- 
brid analysis and fluorescence in situ hybridization, Bor- 
sani et al. (1999) mapped the human EYA4 gene to 6q23. 
They also detected linkage, with a lod score of greater 
than 3, to previously mapped reference markers. They ge- 
netically mapped the mouse Eya4 gene to chromosome 10 
in the vicinity of Aco2 (OMIM Ref. No. 100850), in a region 
homologous to human chromosome 6q22- q23. In the 
developing mouse embryo, Eya4 was expressed primarily 
in the craniofacial mesenchyme, the dermamyotome, and 
the limb. On the basis of map position and expression 
pattern, EYA4 was considered a candidate for oculoden- 
todigital dysplasia (OMIM Ref. No. 164200), but Borsani et 
al. (1999) found no EYA4 mutations in a panel of patients 



with this disorder. Wayne et al. (2001) identified muta- 
tions in the EYA4 gene that were responsible for postlin- 
gual, progressive, autosomal dominant hearing loss at the 
DFNA10 locus (OMIM Ref. No. 601316). Just as EYA pro- 
teins interact with members of the SIX (OMIM Ref. No. 
601205) and DACH (OMIM Ref. No. 603803) protein fami- 
lies during early embryonic development, the authors 
suggested that EYA4 is also important postdevelopmen- 
tally for continued function of the mature organ of Corti. 

[23706] 

[23707] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[23708] Borsani, C; DeGrandi, A.; Ballabio, A.; Bulfone, A.; 

Bernard, L; Banfi, S.; Gattuso, C.; Mariani, M.; Dixon, M.; 

Donnai, D.; Metcalfe, K.; Winter, R.; Robertson, M.; Axton, 

R.; Brown, A.; van Heyningen, V.; Hanson, I. : EYA4, a 

novel vertebrate gene related to Drosophila eyes absent. 

Hum. Molec. Genet. 8: 11- 23, 1999. ; and 
[23709] Wayne, S.; Robertson, N. G.; DeClau, F.; Chen, N.; Verho- 

even, K.; Prasad, S.; Tranebjarg, L; Morton, C. C.; Ryan, A. 

F.; Van Camp, G.; Smith, R.J. H. : Mutations in the tran- 

scriptiona. 



[23710] Further studies establishing the function and utilities of 
EYA4 are found in John Hopkins OMIM database record ID 
603550, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Eyes absent ho- 
molog 4 (drosophila) (EYA4, Accession NP_742 102.1) is 
another GAM 144 target gene, herein designated TARGET 
GENE. EYA4 BINDING SITE is a target binding site found in 
the 5 X untranslated region of multiple transcripts of 
mRNA encoded by EYA4, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EYA4 BINDING SITE, 
designated SEQ ID:5938, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23711] Another function of GAM 144 is therefore inhibition of 
Eyes absent homolog 4 (drosophila) (EYA4, Accession 
NP_742 102.1), a gene which may be involved in develop- 
ment of the eye (by similarity), and therefore is associated 
with Deafness, autosomal dominant nonsyndromic sen- 
sorineural 10. Accordingly, utilities of GAM144 include di- 
agnosis, prevention and treatment of Deafness, autosomal 
dominant nonsyndromic sensorineural 10, and of other 



diseases and clinical conditions associated with EYA4. 
[23712] The function of EYA4 has been established by previous 

studies. Borsani et al. (1999) presented the detailed char- 
acterization of a fourth vertebrate gene, designated EYA4, 
that is homologous to 'eyes absent' (eya), a key regulator 
of ocular development in Drosophila. See also EYA1 (OMIM 
Ref. No. 601653), EYA2 (OMIM Ref. No. 601654), and 
EYA3 (OMIM Ref. No. 601655). The authors found that 
EYA4 encodes a 640- amino acid protein containing a 
highly conserved C- terminal domain of 271 amino acids. 
In Drosophila, eya is known to mediate developmental^ 
important protein- protein interactions. By radiation hy- 
brid analysis and fluorescence in situ hybridization, Bor- 
sani et al. (1999) mapped the human EYA4 gene to 6q23. 
They also detected linkage, with a lod score of greater 
than 3, to previously mapped reference markers. They ge- 
netically mapped the mouse Eya4 gene to chromosome 10 
in the vicinity of Aco2 (OMIM Ref. No. 100850), in a region 
homologous to human chromosome 6q22- q23. In the 
developing mouse embryo, Eya4 was expressed primarily 
in the craniofacial mesenchyme, the dermamyotome, and 
the limb. On the basis of map position and expression 
pattern, EYA4 was considered a candidate for oculoden- 



todigital dysplasia (OMIM Ref. No. 164200), but Borsani et 
al. (1999) found no EYA4 mutations in a panel of patients 
with this disorder. Wayne et al. (2001) identified muta- 
tions in the EYA4 gene that were responsible for postlin- 
gual, progressive, autosomal dominant hearing loss at the 
DFNA10 locus (OMIM Ref. No. 601316). Just as EYA pro- 
teins interact with members of the SIX (OMIM Ref. No. 
601205) and DACH (OMIM Ref. No. 603803) protein fami- 
lies during early embryonic development, the authors 
suggested that EYA4 is also important postdevelopmen- 
tally for continued function of the mature organ of Corti. 

[23713] 

[23714] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23715] Borsani, C; DeGrandi, A.; Ballabio, A.; Bulfone, A.; 

Bernard, L; Banfi, S.; Gattuso, C.; Mariani, M.; Dixon, M.; 
Donnai, D.; Metcalfe, K.; Winter, R.; Robertson, M.; Axton, 
R.; Brown, A.; van Heyningen, V.; Hanson, I. : EYA4, a 
novel vertebrate gene related to Drosophila eyes absent. 
Hum. Molec. Genet. 8: 11- 23, 1999. ; and 

[23716] Wayne, S.; Robertson, N. G.; DeClau, F.; Chen, N.; Verho- 
even, K.; Prasad, S.; Tranebjarg, L; Morton, C. C.; Ryan, A. 



F.; Van Camp, C; Smith, R.J. H. : Mutations in the tran- 
scriptiona. 

[23717] Further studies establishing the function and utilities of 
EYA4 are found in John Hopkins OMIM database record ID 
603550, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Eyes absent ho- 
molog 4 (drosophila) (EYA4, Accession NP_742 103.1) is 
another GAM 144 target gene, herein designated TARGET 
GENE. EYA4 BINDING SITE is a target binding site found in 
the 5 X untranslated region of multiple transcripts of 
mRNA encoded by EYA4, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of EYA4 BINDING SITE, 
designated SEQ ID:5938, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23718] Another function of GAM144 is therefore inhibition of 
Eyes absent homolog 4 (drosophila) (EYA4, Accession 
NP_742 103.1), a gene which may be involved in develop- 
ment of the eye (by similarity), and therefore is associated 
with Deafness, autosomal dominant nonsyndromic sen- 
sorineural 10. Accordingly, utilities of GAM144 include di- 



agnosis, prevention and treatment of Deafness, autosomal 
dominant nonsyndromic sensorineural 10, and of other 
diseases and clinical conditions associated with EYA4. 
[23719] The function of EYA4 has been established by previous 

studies. Borsani et al. (1999) presented the detailed char- 
acterization of a fourth vertebrate gene, designated EYA4, 
that is homologous to 'eyes absent' (eya), a key regulator 
of ocular development in Drosophila. See also EYA1 (OMIM 
Ref. No. 601653), EYA2 (OMIM Ref. No. 601654), and 
EYA3 (OMIM Ref. No. 601655). The authors found that 
EYA4 encodes a 640- amino acid protein containing a 
highly conserved C- terminal domain of 271 amino acids. 
In Drosophila, eya is known to mediate developmentally 
important protein- protein interactions. By radiation hy- 
brid analysis and fluorescence in situ hybridization, Bor- 
sani et al. (1999) mapped the human EYA4 gene to 6q23. 
They also detected linkage, with a lod score of greater 
than 3, to previously mapped reference markers. They ge- 
netically mapped the mouse Eya4 gene to chromosome 10 
in the vicinity of Aco2 (OMIM Ref. No. 100850), in a region 
homologous to human chromosome 6q22- q23. In the 
developing mouse embryo, Eya4 was expressed primarily 
in the craniofacial mesenchyme, the dermamyotome, and 



the limb. On the basis of map position and expression 
pattern, EYA4 was considered a candidate for oculoden- 
todigital dysplasia (OMIM Ref. No. 164200), but Borsani et 
al. (1999) found no EYA4 mutations in a panel of patients 
with this disorder. Wayne et al. (2001) identified muta- 
tions in the EYA4 gene that were responsible for postlin- 
gual, progressive, autosomal dominant hearing loss at the 
DFNA10 locus (OMIM Ref. No. 601316). Just as EYA pro- 
teins interact with members of the SIX (OMIM Ref. No. 
601205) and DACH (OMIM Ref. No. 603803) protein fami- 
lies during early embryonic development, the authors 
suggested that EYA4 is also important postdevelopmen- 
tally for continued function of the mature organ of Corti. 

[23720] 

[23721] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23722] Borsani, C; DeGrandi, A.; Ballabio, A.; Bulfone, A.; 

Bernard, L; Banfi, S.; Gattuso, C.; Mariani, M.; Dixon, M.; 
Donnai, D.; Metcalfe, K.; Winter, R.; Robertson, M.; Axton, 
R.; Brown, A.; van Heyningen, V.; Hanson, I. : EYA4, a 
novel vertebrate gene related to Drosophila eyes absent. 
Hum. Molec. Genet. 8: 11- 23, 1999. ; and 



[23723] Wayne, S.; Robertson, N. C; DeClau, F.; Chen, N.; Verho- 
even, K.; Prasad, S.; Tranebjarg, L; Morton, C. C; Ryan, A. 
F.; Van Camp, C; Smith, R.J. H. : Mutations in the tran- 
scriptiona. 

[23724] Further studies establishing the function and utilities of 
EYA4 are found in John Hopkins OMIM database record ID 
603550, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. Fatty-acid-coenzyme a ligase, long-chain 1 (FACL1, 
Accession NP_001986.1) is another GAM144 target gene, 
herein designated TARGET GENE. FACL1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by FACL1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FACL1 BINDING SITE, 
designated SEQ ID:7139, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23725] Another function of GAM144 is therefore inhibition of 

Fatty-acid-coenzyme a ligase, long-chain 1 (FACL1, Ac- 
cession NP_001986.1) . Accordingly, utilities of GAM144 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with FACL1. 

[23726] Fatty-acid-coenzyme a ligase, long-chain 2 (FACL2, Ac- 
cession NP_066945.1) is another GAM144 target gene, 
herein designated TARGET GENE. FACL2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by FACL2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FACL2 BINDING SITE, 
designated SEQ ID:7139, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23727] Another function of GAM144 is therefore inhibition of 

Fatty-acid-coenzyme a ligase, long-chain 2 (FACL2, Ac- 
cession NP_066945.1), a gene which activates long- chain 
fatty acids for both synthesis of cellular lipids. Accord- 
ingly, utilities of GAM144 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with FACL2. 

[23728] The function of FACL2 has been established by previous 
studies. See 152425. Minoshima et al. (1991) isolated a 
human cDNA for a long- chain acyl- CoA synthetase from 
a human liver cDNA library using the rat cDNA as a probe. 



Using flow- sorted human chromosomes, they demon- 
strated that the gene, now designated FACL2, is located 
on human chromosome 4. Cantu et al. (1995) mapped 
FACL2 to 4q34- q35 by fluorescence in situ hybridization. 

[23729] 

[23730] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23731] cantu, E. S.; Sprinkle, T. J.; Ghosh, B.; Singh, I. : The hu- 
man palmitoyl- CoA ligase (FACL2) gene maps to the 
chromosome 4q34- q35 region by fluorescence in situ 
hybridization (FISH) and somatic cell hybrid panels. Ge- 
nomics 28: 600- 602, 1995. ; and 

[23732] Minoshima, S.; Fukuyama, R.; Yamamoto, T.; Shimizu, N. : 
Mapping of human long- chain acyl- CoA synthetase to 
chromosome 4. (Abstract) Cytogenet. Cell Genet. 58: 1888 
only, 1991. 

[23733] Further studies establishing the function and utilities of 
FACL2 are found in John Hopkins OMIM database record 
ID 152426, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Fanconi ane- 
mia, complementation group a (FANCA, Accession 
NP_000126.1) is another GAM144 target gene, herein 



designated TARGET GENE. FANCA BINDING SITE is a target 
binding site found in the 3 V untranslated region of mRNA 
encoded by FANCA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FANCA BINDING SITE, designated 
SEQ ID:5437, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[23734] Another function of GAM144 is therefore inhibition of 
Fanconi anemia, complementation group a (FANCA, Ac- 
cession NP_000126.1) . Accordingly, utilities of GAM144 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FANCA. 

[23735] Fibroblast growth factor 23 (FGF23, Accession 

NP_065689.1) is another GAM144 target gene, herein 
designated TARGET GENE. FGF23 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by FGF23, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FGF23 BINDING SITE, designated 
SEQ ID: 15801, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 



ID:361. 

[23736] Another function of GAM144 is therefore inhibition of Fi- 
broblast growth factor 23 (FGF23, Accession 
NP_065689.1), a gene which a member of the fibroblast 
growth factor family . and therefore is associated with Au- 
tosomal dominant hypophosphatemic rickets . Accord- 
ingly, utilities of GAM144 include diagnosis, prevention 
and treatment of Autosomal dominant hypophosphatemic 
rickets ., and of other diseases and clinical conditions as- 
sociated with FGF23. 

[23737] The function of FGF23 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1.FLJ00001 (Accession XP.088525.2) is another 
GAM144 target gene, herein designated TARGET GENE. 
FLJ00001 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by 
FLJ00001, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ00001 BINDING SITE, designated 
SEQ ID:6835, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 



[23738] Another function of GAM144 is therefore inhibition of 

FLJ00001 (Accession XP.088525.2) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ00001. 

[23739] FLJ00024 (Accession NP_203745.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ00024 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ00024, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ00024 BINDING SITE, designated 
SEQ ID: 18861, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[23740] Another function of GAM144 is therefore inhibition of 

FLJ00024 (Accession NP.203745.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ00024. 

[23 741 ] FLJ00024 (Accession XP.033361.2) is another GAM144 
target gene, herein designated TARGET GENE. FLJ00024 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ00024, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ00024 BINDING SITE, designated 
SEQ ID: 18861, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[23742] Another function of GAM144 is therefore inhibition of 

FLJ00024 (Accession XP_033361.2) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ00024. 

[23743] FLJ10450 (Accession NP.060565.2) is another GAM144 
target gene, herein designated TARGET GENE. FLJ 10450 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 10450, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10450 BINDING SITE, designated SEQ ID:11597, to the 
nucleotide sequence of GAM144 RNA, herein designated 



GAM RNA, also designated SEQ ID:361. 
[23744] Another function of GAM144 is therefore inhibition of 

FLJ10450 (Accession NP_060565.2) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10450. 

[23745] FLJ 11036 (Accession NP.060776.2) is another GAM 144 
target gene, herein designated TARGET GENE. FLJ 11036 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ 11036, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ11036 BINDING SITE, designated SEQ ID:14811, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23746] Another function of GAM144 is therefore inhibition of 

FLJ11036 (Accession NP_060776.2) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ11036. 

[23747] FLJ12488 (Accession NP_112495.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ 12488 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ12488, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12488 BINDING SITE, designated SEQ ID:17886, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23748] Another function of GAM144 is therefore inhibition of 

FLJ12488 (Accession NP.112495.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12488. 

[23749] FLJ12552 (Accession NP.073743.2) is another GAM144 
target gene, herein designated TARGET GENE. FLJ12552 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ12552, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12552 BINDING SITE, designated SEQ ID:9222, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 



[23750] Another function of GAM144 is therefore inhibition of 

FLJ12552 (Accession NP.073743.2) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12552. 

[23751] FLJ13204 (Accession NP.079037.2) is another GAM144 
target gene, herein designated TARGET GENE. FLJ 13204 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ13204, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13204 BINDING SITE, designated SEQ ID:4763, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23752] Another function of GAM144 is therefore inhibition of 

FLJ13204 (Accession NP_079037.2) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ13204. 

[23753] FLJ13441 (Accession NP_076413.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ13441 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ13441, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13441 BINDING SITE, designated SEQ ID:7854, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23754] Another function of GAM144 is therefore inhibition of 

FLJ13441 (Accession NP_076413.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ13441. 

[23755] FLJ13848 (Accession NP.079047.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ 13848 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ13848, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ13848 BINDING SITE, designated SEQ ID:1687, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23756] Another function of GAM144 is therefore inhibition of 



FLJ13848 (Accession NP_079047.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ13848. 

[23757] FLJ14106 (Accession NP_079343.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ14106 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by FLJ14106, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14106 BINDING SITE, designated SEQ ID:589, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23758] Another function of GAM144 is therefore inhibition of 

FLJ14106 (Accession NP.079343.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14106. 

[23759] FLJ14457 (Accession NP_116177.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ14457 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14457, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14457 BINDING SITE, designated SEQ ID:11171, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23760] Another function of GAM144 is therefore inhibition of 

FLJ14457 (Accession NP.116177.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14457. 

[23761] FLJ20413 (Accession NP.060278.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ20413 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by FLJ20413, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20413 BINDING SITE, designated SEQ ID:4973, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23762] Another function of GAM144 is therefore inhibition of 

FLJ20413 (Accession NP_060278.1) . Accordingly, utilities 



of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20413. 

[23763] FLJ20436 (Accession NP_060292.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ20436 
BINDING SITE1 and FLJ20436 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by FLJ20436, corresponding to target binding sites 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FLJ20436 BINDING SITE1 and 
FLJ20436 BINDING SITE2, designated SEQ ID:12137 and 
SEQ ID: 15533 respectively, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23764] Another function of GAM144 is therefore inhibition of 

FLJ20436 (Accession NP_060292.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20436. 

[23765] FLJ20487 (Accession NP_060311.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ20487 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ20487, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20487 BINDING SITE, designated SEQ ID: 13 148, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23766] Another function of GAM144 is therefore inhibition of 

FLJ20487 (Accession NP_060311.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20487. 

[23767] FLJ20489 (Accession NP_060312.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ20489 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ20489, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20489 BINDING SITE, designated SEQ ID: 14840, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23768] Another function of GAM144 is therefore inhibition of 



FLJ20489 (Accession NP_060312.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20489. 

[23769] FLJ20626 (Accession NP_060378.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ20626 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by FLJ20626, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20626 BINDING SITE, designated SEQ ID: 17489, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23770] Another function of GAM144 is therefore inhibition of 

FLJ20626 (Accession NP_060378.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20626. 

[23771] FLJ21135 (Accession NP_079142.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ21135 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ21135, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ21135 BINDING SITE, designated SEQ ID:7806, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23772] Another function of GAM144 is therefore inhibition of 

FLJ21135 (Accession NP.079142.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ21135. 

[23773] FLJ22059 (Accession NP.073589.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ22059 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by FLJ22059, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22059 BINDING SITE, designated SEQ ID:12358, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23774] Another function of GAM144 is therefore inhibition of 

FLJ22059 (Accession NP_073589.1) . Accordingly, utilities 



of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ22059. 

[23775] FLJ22419 (Accession NP_078973.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ22419 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by FLJ22419, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22419 BINDING SITE, designated SEQ ID:13241, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23776] Another function of GAM144 is therefore inhibition of 

FLJ22419 (Accession NP_078973.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ22419. 

[23777] FLJ31657 (Accession NP.689971.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ31657 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ31657, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31657 BINDING SITE, designated SEQ ID:19250, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23778] Another function of GAM144 is therefore inhibition of 

FLJ31657 (Accession NP_689971.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ31657. 

[23779] FLJ33790 (Accession NP_775854.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ33790 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ33790, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ33790 BINDING SITE, designated SEQ ID:8915, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23780] Another function of GAM144 is therefore inhibition of 

FLJ33790 (Accession NP_775854.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
FLJ33790. 

[23781] FLJ33996 (Accession NP_787090.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ33996 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ33996, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ33996 BINDING SITE, designated SEQ ID:639, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23782] Another function of GAM144 is therefore inhibition of 

FLJ33996 (Accession NP_787090.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ33996. 

[23783] FLJ36674 (Accession NP.775893.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ36674 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ36674, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ36674 BINDING SITE, designated SEQ ID:18877, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23784] Another function of GAM144 is therefore inhibition of 

FLJ36674 (Accession NP.775893.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ36674. 

[23785] FLJ37078 (Accession NP.694588.1) is another GAM 144 
target gene, herein designated TARGET GENE. FLJ37078 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ37078, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ37078 BINDING SITE, designated SEQ ID:18330, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23786] Another function of GAM144 is therefore inhibition of 

FLJ37078 (Accession NP.694588.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



FLJ37078. 

[23787] FLJ38984 (Accession NP_689587.1) is another GAM144 
target gene, herein designated TARGET GENE. FLJ38984 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ38984, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ38984 BINDING SITE, designated SEQ ID:3780, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23788] Another function of GAM144 is therefore inhibition of 

FLJ38984 (Accession NP_689587.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ38984. 

[23789] Fucosyltransferase 7 (alpha (1,3) fucosyltransferase) 

(FUT7, Accession NP_004470.1) is another GAM 144 target 
gene, herein designated TARGET GENE. FUT7 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by FUT7, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of FUT7 BINDING 
SITE, designated SEQ ID:7584, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23790] Another function of GAM 144 is therefore inhibition of Fu- 
cosyltransferase 7 (alpha (1,3) fucosyltransferase) (FUT7, 
Accession NP_004470.1), a gene which may catalyze al- 
pha- 1,3 glycosidic linkages involved in the expression of 
sialyl lewis x antigens, and therefore may be associated 
with Ulcer disease. Accordingly, utilities of GAM144 in- 
clude diagnosis, prevention and treatment of Ulcer dis- 
ease., and of other diseases and clinical conditions asso- 
ciated with FUT7. 

[23791] jhe function of FUT7 has been established by previous 

studies. The sialyl Lewis x oligosaccharide determinant is 
an essential component of leukocyte counterreceptors for 
E- selectin- (OMIM Ref. No. 131210) and P- selectin- 
(OMIM Ref. No. 173610) mediated adhesions of leuko- 
cytes. This oligosaccharide molecule is displayed on the 
surfaces of granulocytes, monocytes, and natural killer 
cells. Formation of leukocyte adhesions to these selectins 
is an early and important step in the process that ulti- 
mately allows leukocytes to leave the vascular tree and 



become recruited into lymphoid tissues and sites of in- 
flammation. Bengtson et al. (2001) identified 3 individuals 
who were heterozygous for a 326G- A point mutation 
(argllO to gin) in the FUT7 gene. Screening of family 
members revealed a homozygote for the mutation. Neu- 
trophils isolated from individuals carrying the mutation 
showed lowered expression of SLeX and elevated expres- 
sion of CD65 compared to controls. The homozygous in- 
dividual was found to have ulcer disease, noninsulin- de- 
pendent diabetes, osteoporosis, spondyloarthrosis, and 
Sjogren syndrome, but the relationship between disease 
and the mutation was not clear. Bengtson et al. (2001) de- 
termined that the mutation causes loss of function. Bio- 
chemical analysis of lysates obtained from COS- 7 cells 
transiently transfected with the mutated FUT7 construct 
revealed no FUT7 activity, and immunocytochemical visu- 
alization revealed no SLeX on the surface of these cells. 

[23792] 

[23793] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23794] Bengtson, P.; Larson, C; Lundblad, A.; Larson, C; Pahls- 
son, P. : Identification of a missense mutation (G329A; 



argllO- to- gin) in the human FUT7 gene. J. Biol. Chem. 
276: 31575- 31582, 2001. ; and 
[23795] MahdaviJ.; Sonden, B.; Hurtig, M.; Olfat, F. O.; Forsberg, 
L; Roche, N.; Angstrom, J.; Larsson, T.; Teneberg, S.; 
Karlsson, K.- A.; Altraja, S.; Wadstrom, T.; and 11 others : 
Helicob. 

[23796] Further studies establishing the function and utilities of 
FUT7 are found in John Hopkins OMIM database record ID 
602030, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Growth hormone in- 
ducible transmembrane protein (GHITM, Accession 
NP.055209.1) is another GAM144 target gene, herein 
designated TARGET GENE. GHITM BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GHITM, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GHITM BINDING SITE, designated 
SEQ ID: 18194, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[23797] Another function of GAM144 is therefore inhibition of 
Growth hormone inducible transmembrane protein 



(GHITM, Accession NP_055209.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GHITM. 

[23798] GIOT-2 (Accession NP_057348.1) is another GAM144 tar- 
get gene, herein designated TARGET GENE. GIOT-2 BIND- 
ING SITE1 and GIOT-2 BINDING SITE2 are target binding 
sites found in untranslated regions of mRNA encoded by 
GIOT-2, corresponding to target binding sites such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GIOT-2 BINDING SITE1 and GIOT-2 
BINDING SITE2, designated SEQ ID:6079 and SEQ ID:11250 
respectively, to the nucleotide sequence of GAM 144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[23799] Another function of GAM144 is therefore inhibition of 

GIOT-2 (Accession NP_057348.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GIOT-2. 

[23800] Golgi autoantigen, golgin subfamily a, 1 (GOLGA1, Acces- 
sion NP_002068.1) is another GAM144 target gene, herein 
designated TARGET GENE. GOLGA1 BINDING SITE is a tar- 
get binding site found in the 5^ untranslated region of 
mRNA encoded by GOLGA1, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GOLGA1 BIND- 
ING SITE, designated SEQ ID:11331, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23801] Another function of GAM144 is therefore inhibition of 

Golgi autoantigen, golgin subfamily a, 1 (GOLGA1, Acces- 
sion NP_002068.1) . Accordingly, utilities of GAM144 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GOLGA1. 

[23802] COR (Accession NP.758439.1) is another GAM 144 target 
gene, herein designated TARGET GENE. GOR BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by GOR, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of GOR BINDING 
SITE, designated SEQ ID:13612, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23803] Another function of GAM144 is therefore inhibition of 
GOR (Accession NP_758439.1) . Accordingly, utilities of 



GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GOR. 

[23804] GREB1 (Accession NP_683701.1) is another GAM144 tar- 
get gene, herein designated TARGET GENE. GREB1 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
GREB1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of GREB1 BINDING SITE, designated 
SEQ ID:8571, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[23805] Another function of GAM144 is therefore inhibition of 

GREB1 (Accession NP_683701.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GREB1. 

[23806] Glutamate receptor, ionotropic, n-methyl d-as- 

parate-associated protein 1 (glutamate binding) (GRINA, 
Accession XP.291268.1) is another GAM144 target gene, 
herein designated TARGET GENE. GRINA BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by GRINA, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of GRINA BINDING SITE, 
designated SEQ ID:12280, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[23807] Another function of GAM144 is therefore inhibition of 
Glutamate receptor, ionotropic, n-methyl d-as- 
parate-associated protein 1 (glutamate binding) (GRINA, 
Accession XP_291268.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GRINA. 

[23808] CRTP1 (Accession NP_078995.1) is another GAM 144 tar- 
get gene, herein designated TARGET GENE. GRTP1 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by GRTP1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of GRTP1 
BINDING SITE, designated SEQ ID:11191, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23809] Another function of GAM144 is therefore inhibition of 

GRTP1 (Accession NP_078995.1) . Accordingly, utilities of 



GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with GRTP1. 

[23810] HES2 (Accession XP_290879.1) is another GAM 144 target 
gene, herein designated TARGET GENE. HES2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by HES2, corresponding to a tar- 
get binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HES2 BINDING 
SITE, designated SEQ ID: 17870, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[23811] Another function of GAM144 is therefore inhibition of 
HES2 (Accession XP_290879.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HES2. 

[23812] Holocarboxylase synthetase (biotin-[proprionyl-coenzyme 
a-carboxylase (atp-hydrolysing)] ligase) (HLCS, Accession 
NP_000402.2) is another GAM144 target gene, herein 
designated TARGET GENE. HLCS BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by HLCS, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of HLCS BINDING SITE, designated 
SEQ ID:13731, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[23813] Another function of GAM144 is therefore inhibition of 

Holocarboxylase synthetase (biotin-[proprionyl-coenzyme 
a-carboxylase (atp-hydrolysing)] ligase) (HLCS, Accession 
NP_000402.2) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HLCS. 

[23814] Homeo box c9 (HOXC9, Accession NP.008828.1) is an- 
other GAM 144 target gene, herein designated TARGET 
GENE. HOXC9 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
HOXC9, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HOXC9 BINDING SITE, designated 
SEQ ID: 18430, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[23815] Another function of GAM144 is therefore inhibition of 



Homeo box c9 (HOXC9, Accession NP_008828.1) . Ac- 
cordingly, utilities of GAM144 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with HOXC9. 

[23816] HSPC129 (Accession NP_057480.1) is another GAM144 
target gene, herein designated TARGET GENE. HSPC129 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by HSPC129, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
HSPC129 BINDING SITE, designated SEQ ID:14145, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23817] Another function of GAM144 is therefore inhibition of 

HSPC129 (Accession NP_057480.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
HSPC129. 

[23818] insulin-like growth factor 2, antisense (IGF2AS, Accession 
NP_057496.1) is another GAM144 target gene, herein 
designated TARGET GENE. IGF2AS BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 



encoded by IGF2AS, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IGF2AS BINDING SITE, designated 
SEQ ID: 16566, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[23819] Another function of GAM144 is therefore inhibition of In- 
sulin-like growth factor 2, antisense (IGF2AS, Accession 
NP.057496.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with IGF2AS. 

[23820] inositol hexaphosphate kinase 2 (IHPK2, Accession 

NP_057375.1) is another GAM144 target gene, herein 
designated TARGET GENE. IHPK2 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by IHPK2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of IHPK2 BINDING SITE, designated 
SEQ ID:9050, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[23821] Another function of GAM144 is therefore inhibition of In- 



ositol hexaphosphate kinase 2 (IHPK2, Accession 
NP_057375.1), a gene which may act as energy reserves in 
selected intracellular sites. Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IHPK2. 
[23822] The function of IHPK2 has been established by previous 
studies. Inositol trisphosphate is a messenger molecule 
that releases calcium from intracellular stores. Homologs 
with multiple phosphates, including pyrophosphates, have 
also been identified. Inositol pyrophosphates are formed 
by several enzymes, including IHPK2. By database screen- 
ing for homologs of rat Ihpkl (OMIM Ref. No. 606991), 
Saiardi et al. (1999) obtained a cDNA encoding IHPK2, 
which had been called PiUS because it stimulates the up- 
take of inorganic phosphate but lacks transporter fea- 
tures. The deduced 426- amino acid protein is 98% iden- 
tical to the rabbit protein and 48% identical to mouse 
Ihpkl. It contains a 25- residue conserved sequence also 
found in ITPKA (OMIM Ref. No. 147521), ITPKB (OMIM Ref. 
No. 147522), and 2 yeast proteins. Western blot analysis 
showed expression of a 49- kD protein. Northern blot 
analysis revealed high- level expression of a 1.9- kb tran- 
script in mouse brain and lung, with lower levels in liver, 



kidney, and testis. Using confocal microscopy, Saiardi et 
al. (2001) demonstrated that mouse Ihpkl is present in 
both the nucleus and the cytoplasm, whereas IHPK2 is al- 
most exclusively nuclear and IHPK3 (OMIM Ref. No. 
606993) is predominantly cytoplasmic. Saiardi et al. 
(1999) showed that cells expressing IHPK2 displayed ro- 
bust lnsP6 kinase activity. They proposed that IHPK1 and 
IHPK2 may act as energy reserves in selected intracellular 
sites. Morrison et al. (2002) showed that IHPK2 expression 
leads to a reduction of colony- forming cells, while over- 
expression causes increased radiosensitivity. Exposure to 
beta- interferon (IFNB; 147640) or radiation induced cas- 
pase- 8 (CASP8; 601763), but only IFNB induced TRAIL 
(TNFSF10; 603598), and only radiation induced DR4 
(TNFRSF10A; 603611). The apoptotic effects of these 
treatments could be blocked by a dominant- negative 
mutant of the TRAIL receptor DR5 (TNFRSF10B; 603612) 
or by BCL2 (OMIM Ref. No. 151430). Morrison et al. (2002) 
concluded that IHPK2 expression enhances sensitivity of 
some ovarian carcinomas to interferon and radiation 
treatment. Furthermore, they proposed that IHPK2 func- 
tions to enhance the expression of CASP8 through differ- 
ent extrinsic receptor- mediated pathways. 



[23823] 

[23824] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23825] Morrison, B. H.; Bauer, J. A.; Hu, J.; Grane, R. W.; Ozdemir, 
A. M.; Chawla- Sarkar, M.; Gong, B.; Almasan, A.; 
Kalvakolanu, D. V.; Lindner, D.J. : Inositol hexakisphos- 
phate kinase 2 sensitizes ovarian carcinoma cells to mul- 
tiple cancer therapeutics. Oncogene 21: 1882- 1889, 
2002. ; and 

[23826] Saiardi, A.; Erdjument- Bromage, H.; Snowman, A. M.; 

Tempst, P.; Snyder, S. H. : Synthesis of diphosphoinositol 
pentakisphosphate by a newly identified family of higher 
inositol polypho. 

[23827] Further studies establishing the function and utilities of 

IHPK2 are found in John Hopkins OMIM database record ID 
606992, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Inositol 
1,4,5-trisphosphate 3-kinase b (ITPKB, Accession 
NP_002212.1) is another GAM144 target gene, herein 
designated TARGET GENE. ITPKB BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by ITPKB, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ITPKB BINDING SITE, designated 
SEQ ID:2633, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[23828] Another function of GAM144 is therefore inhibition of In- 
ositol 1,4,5-trisphosphate 3-kinase b (ITPKB, Accession 
NP_002212.1), a gene which is a type B inositol 1,4,5- 
triphosphate 3 kinase. Accordingly, utilities of GAM144 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with ITPKB. 

[23829] The function of ITPKB and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1. Potassium large conductance calcium-acti- 
vated channel, subfamily m, beta member 4 (KCNMB4, 
Accession NP_055320.4) is another GAM144 target gene, 
herein designated TARGET GENE. KCNMB4 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by KCNMB4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of KCNMB4 BIND- 



ING SITE, designated SEQ ID:13644, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 
[23830] Another function of GAM144 is therefore inhibition of 

Potassium large conductance calcium-activated channel, 
subfamily m, beta member 4 (KCNMB4, Accession 
NP_055320.4), a gene which regulates gating kinetics of 
slow K channels in a Ca- sensitive manner. Accordingly, 
utilities of GAM144 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with KCNMB4. 

[23831] The function of KCNMB4 has been established by previous 
studies. The large conductance, calcium- activated potas- 
sium (BK) channel is a member of the Shaker- related 6- 
transmembrane domain potassium channel superfamily 
that is sensitive to voltage and calcium. BK channels are 
composed of a pore- forming alpha subunit (KCNMA1, or 
HSLO; 600150) and, in some tissues, a beta subunit. The 
beta- 1 subunit (KCNMB1; 603951) is expressed predomi- 
nantly in smooth muscle cells, whereas the beta- 2 sub- 
unit (KCNMB2; 605214) is expressed in endocrine tissue, 
such as adrenal chromaffin cells. By searching EST 
databases, Behrens et al. (2000) and Brenner et al. (2000) 



identified cDNAs encoding KCNMB4. Sequence analysis 
predicted that the 210- amino acid KCNMB4 protein con- 
tains 2 conserved transmembrane domains and an extra- 
cellular domain containing an N- glycosylation site and 4 
cys residues; however, like KCNMB3 (OMIM Ref. No. 
605222), KCNMB4 lacks the putative charybdotoxin/iberi- 
otoxin- binding site. RNA dot blot analysis by Behrens et 
al. (2000) revealed high and specific expression of KC- 
NMB4 in central nervous system tissue, with no expres- 
sion in nonneuronal tissue. Northern blot analysis by 
Behrens et al. (2000) and Brenner et al. (2000) detected 
major 1.9- and minor 3.0- and 6.1- kb KCNMB4 tran- 
scripts in all brain tissues. Functional analysis of the ef- 
fects of KCNMB4 on KCNMA1 showed that KCNMB4 slows 
activation kinetics, leads to steeper calcium sensitivity, 
and shifts the voltage range of BK current activation to 
more negative potentials than does KCNMB1. KC- 
NMA1/KCNMB4 channels were not blocked by charybdo- 
toxin or iberiotoxin and were activated by 17- beta- 
estradiol (Behrens et al., 2000). By electronic PCR, Behrens 
et al. (2000) mapped the KCNMB4 gene to 12ql4.1- ql5 

[23832] 

[23833] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23834] Behrens, R.; Nolting, A.; Reimann, F.; Schwarz, M.; Wald- 
schutz, R.; Pongs, O. : hKCNMB3 and hKCNMB4, cloning 
and characterization of two members of the large- con- 
ductance calcium- activated potassium channel beta sub- 
unit family. FEBS Lett. 474: 99- 106, 2000. ; and 

[23835] Brenner, R.; Jegla, T. J.; Wickenden, A.; Liu, Y.; Aldrich, R. 
W. : Cloning and functional characterization of novel large 
conductance calcium- activated potassium channel beta 
subunits. 

[23836] Further studies establishing the function and utilities of 

KCNMB4 are found in John Hopkins OMIM database record 
ID 605223, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.KIAA0194 
(Accession XP_038362.3) is another CAM144 target gene, 
herein designated TARGET GENE. KIAA0194 BINDING SITE 
is a target binding site found in the 5^ untranslated re- 
gion of mRNA encoded by KIAA0194, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0194 
BINDING SITE, designated SEQ ID:12459, to the nucleotide 



sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 
[23837] Another function of GAM144 is therefore inhibition of 

KIAA0194 (Accession XP_038362.3) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0194. 

[23838] KIAA0196 (Accession NP_055661.1) is another GAM144 
target gene, herein designated TARGET GENE. KIAA0196 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0196, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0196 BINDING SITE, designated SEQ ID:8741, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23839] Another function of GAM144 is therefore inhibition of 

KIAA0196 (Accession NP_055661.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0196. 

[23840] KIAA0258 (Accession NP_055600.1) is another GAM144 



target gene, herein designated TARGET GENE. KIAA0258 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0258, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0258 BINDING SITE, designated SEQ ID:7237, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23841] Another function of GAM144 is therefore inhibition of 

KIAA0258 (Accession NP_055600.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0258. 

[23842] KIAA0469 (Accession NP_055666.1) is another GAM144 
target gene, herein designated TARGET GENE. KIAA0469 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0469, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0469 BINDING SITE, designated SEQ ID: 18243, to the 
nucleotide sequence of GAM144 RNA, herein designated 



GAM RNA, also designated SEQ ID:361. 
[23843] Another function of GAM144 is therefore inhibition of 

KIAA0469 (Accession NP_055666.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0469. 

[23844] KIAA0557 (Accession XP_085507.1) is another GAM144 
target gene, herein designated TARGET GENE. KIAA0557 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0557, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0557 BINDING SITE, designated SEQ ID:15943, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23845] Another function of GAM144 is therefore inhibition of 

KIAA0557 (Accession XP_085507.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0557. 

[23846] KIAA0773 (Accession NP_055505.1) is another GAM144 
target gene, herein designated TARGET GENE. KIAA0773 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0773, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0773 BINDING SITE, designated SEQ ID:7991, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23847] Another function of GAM144 is therefore inhibition of 

KIAA0773 (Accession NP_055505.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0773. 

[23848] KIAA0971 (Accession NP.055744.1) is another GAM144 
target gene, herein designated TARGET GENE. KIAA0971 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0971, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0971 BINDING SITE, designated SEQ ID:4116, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 



[23849] Another function of GAM144 is therefore inhibition of 

KIAA0971 (Accession NP_055744.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0971. 

[23850] KIAA0987 (Accession NP_036439.1) is another GAM 144 
target gene, herein designated TARGET GENE. KIAA0987 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0987, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0987 BINDING SITE, designated SEQ ID: 19005, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23851] Another function of GAM144 is therefore inhibition of 

KIAA0987 (Accession NP_036439.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA0987. 

[23852] KIAA1054 (Accession XP.043493.5) is another GAM144 
target gene, herein designated TARGET GENE. KIAA1054 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA1054, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1054 BINDING SITE, designated SEQ ID: 19444, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23853] Another function of GAM144 is therefore inhibition of 

KIAA1054 (Accession XP.043493.5) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1054. 

[23854] KIAA1210 (Accession XP_172801.1) is another GAM144 
target gene, herein designated TARGET GENE. KIAA1210 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1210, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1210 BINDING SITE, designated SEQ ID:3392, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23855] Another function of GAM144 is therefore inhibition of 



KIAA1210 (Accession XP_172801.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1210. 

[23856] KIAA1317 (Accession XP.098368.2) is another GAM144 
target gene, herein designated TARGET GENE. KIAA1317 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1317, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1317 BINDING SITE, designated SEQ ID: 15868, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23857] Another function of GAM144 is therefore inhibition of 

KIAA1317 (Accession XP_098368.2) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1317. 

[23858] KIAA1340 (Accession XP.044836.2) is another GAM 144 
target gene, herein designated TARGET GENE. KIAA1340 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1340, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1340 BINDING SITE, designated SEQ ID:10596, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23859] Another function of GAM144 is therefore inhibition of 

KIAA1340 (Accession XP.044836.2) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1340. 

[23860] KIAA1377 (Accession XP.040708.2) is another GAM144 
target gene, herein designated TARGET GENE. KIAA1377 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by KIAA1377, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1377 BINDING SITE, designated SEQ ID:2469, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23861] Another function of GAM144 is therefore inhibition of 

KIAA1377 (Accession XP_040708.2) . Accordingly, utilities 



of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1377. 

[23862] KIAA1822 (Accession XP.041566.2) is another GAM144 
target gene, herein designated TARGET GENE. KIAA1822 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1822, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1822 BINDING SITE, designated SEQ ID:4193, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23863] Another function of GAM144 is therefore inhibition of 

KIAA1822 (Accession XP.041566.2) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1822. 

[23864] KIAA1908 (Accession XP_055834.1) is another GAM144 
target gene, herein designated TARGET GENE. KIAA1908 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1908, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1908 BINDING SITE, designated SEQ ID:12359, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23865] Another function of GAM144 is therefore inhibition of 

KIAA1908 (Accession XP_055834.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
KIAA1908. 

[23866] KIAA1920 (Accession XP_085210.1) is another GAM144 
target gene, herein designated TARGET GENE. KIAA1920 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by KIAA1920, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1920 BINDING SITE, designated SEQ ID:8934, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23867] Another function of GAM144 is therefore inhibition of 

KIAA1920 (Accession XP_085210.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
KIAA1920. 

[23868] Ladinin 1 (LAD1, Accession NP.005549.2) is another 

GAM144 target gene, herein designated TARGET GENE. 
LAD1 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by LAD1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LAD1 BINDING SITE, designated SEQ ID:13558, to the nu- 
cleotide sequence of GAM 144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23869] Another function of GAM 144 is therefore inhibition of La- 
dinin 1 (LAD1, Accession NP_005549.2) . Accordingly, 
utilities of GAM144 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with LAD1. 

[23870] Lim domain binding 2 (LDB2, Accession NP_001281.1) is 
another GAM 144 target gene, herein designated TARGET 
GENE. LDB2 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by LDB2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 



illustrates the complementarity of the nucleotide se- 
quences of LDB2 BINDING SITE, designated SEQ ID:8958, 
to the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23871] Another function of GAM144 is therefore inhibition of Lim 
domain binding 2 (LDB2, Accession NP_001281.1), a gene 
which physically interacts with the LIM domains of nuclear 
proteins. Accordingly, utilities of GAM144 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with LDB2. 

[23872] The function of LDB2 has been established by previous 
studies. Genes encoding LIM domain- binding factors 
were initially isolated in a screen for proteins that physi- 
cally interact with the LIM domains of nuclear proteins. 
These proteins are capable of binding to a variety of tran- 
scription factors and are likely to function at enhancers to 
bring together diverse transcription factors and form 
higher order activation complexes or to block formation 
of such complexes Qurata and Gill, 1997). The family of 
genes encoding LIM domain- binding factors includes 2 
members isolated from the mouse, Climl (Bach et al., 
1997) and Clim2/Lbdl/Nli (Agulnick et al., 1996; Jurata et 
al., 1996; Bach et al., 1997) and their homologs cloned 



from the frog, chicken, and fly. The fact that LIM domain- 
binding factors are likely to be involved in the coordina- 
tion of the transcriptional activity of many diverse factors 
might implicate them in human phenotypes characterized 
by multiple affected sites. Semina et al. (1998) cloned the 
human genes CLIM1 and CLIM2 (OMIM Ref. No. 603451). 
They identified human sequences homologous to the 
mouse gene encoding Nli/Lbdl in the EST database. Hu- 
man sequences homologous to both Climl and Clim2 
proteins were found. To obtain full- length cDNA clones 
for both genes, they screened a human craniofacial cDNA 
library with the corresponding human clones. The CLIM1 
composite cDNA was found to be 2,351 bp long; the 
CLIM2 composite cDNA was found to be 1,953 bp long. 
The genes encode proteins of similar size, 373 and 375 
amino acids, respectively. The proteins show a very high 
degree of identity with their homologs from other species 
as well as with each other. Using the Cenebridge 4 radia- 
tion hybrid panel, Semina et al. (1998) mapped the CLIM1 
and CLIM2 genes. CLIM1 was localized to 4pl6- pl5 and 
the map position was refined to 4pl5 with a regional 
mapping panel for human chromosome 4. CLIM2 was lo- 
calized to 10q24- q25; this region shares homology with 



the distal region of mouse chromosome 19, where the 
mouse gene Lbdl was mapped by Yamashita et al. (1998). 

[23873] 

[23874] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[23875] semina, E. V.; Altherr, M. R.; Murray, J. C. : Cloning and 
chromosomal localization of two novel human genes en- 
coding LIM- domain binding factors CLIM1 and 
CLIM2/LDB1/NL1. Mammalian Genome 9: 921- 924, 
1998. ; and 

[23876] Yamashita, T.; Agulnick, A. D.; Copeland, N. C; Gilbert, D. 
J.; Jenkins, N. A.; Westphal, H. : Genomic structure and 
chromosomal localization of the mouse LIM domain- 
binding protein 1 g. 

[23877] Further studies establishing the function and utilities of 
LDB2 are found in John Hopkins OMIM database record ID 
603450, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Lectin, galactoside- 
binding, soluble, 9 (galectin 9) (LGALS9, Accession 
NP_002299.1) is another GAM144 target gene, herein 
designated TARGET GENE. LGALS9 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 



multiple transcripts of mRNA encoded by LGALS9, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LGALS9 BINDING SITE, designated SEQ ID: 13678, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[23878] Another function of GAM144 is therefore inhibition of 
Lectin, galactoside-binding, soluble, 9 (galectin 9) 
(LGALS9, Accession NP.002299.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LGALS9. 

[23879] Lectin, galactoside-binding, soluble, 9 (galectin 9) 

(LGALS9, Accession NP_033665.1) is another GAM144 tar- 
get gene, herein designated TARGET GENE. LGALS9 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of multiple transcripts of mRNA encoded by 
LGALS9, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of LGALS9 BINDING SITE, designated 
SEQ ID: 13678, to the nucleotide sequence of GAM144 



RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[23880] Another function of GAM144 is therefore inhibition of 
Lectin, galactoside-binding, soluble, 9 (galectin 9) 
(LGALS9, Accession NP_033665.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
LGALS9. 

[23881] Leukocyte immunoglobulin-like receptor, subfamily b 

(with tm and itim domains), member 3 (LILRB3, Accession 
NP_006855.1) is another GAM144 target gene, herein 
designated TARGET GENE. LILRB3 BINDING SITE is a target 
binding site found in the 5 N untranslated region of mRNA 
encoded by LILRB3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of LILRB3 BINDING SITE, designated 
SEQ ID: 19524, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[23882] Another function of GAM144 is therefore inhibition of 
Leukocyte immunoglobulin-like receptor, subfamily b 
(with tm and itim domains), member 3 (LILRB3, Accession 



NP_006855.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LILRB3. 

[23883] Lectin, mannose-binding, 1 like (LMAN1L, Accession 
NP.078971.2) is another GAM144 target gene, herein 
designated TARGET GENE. LMAN1L BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by LMAN1L, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LMAN1L BINDING SITE, designated SEQ ID:13160, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[23884] Another function of GAM144 is therefore inhibition of 
Lectin, mannose-binding, 1 like (LMAN1L, Accession 
NP.078971.2) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with LMAN1L. 

[23885] LOC125058 (Accession XP.008617.5) is another GAM144 
target gene, herein designated TARGET GENE. LOC125058 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC125058, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC125058 BINDING SITE, designated SEQ ID:17192, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23886] Another function of GAM144 is therefore inhibition of 

LOC125058 (Accession XP.008617.5) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC125058. 

[23887] LOC126661 (Accession XP.059061.2) is another GAM144 
target gene, herein designated TARGET GENE. LOC126661 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC126661, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC126661 BINDING SITE, designated SEQ ID: 12608, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23888] Another function of GAM144 is therefore inhibition of 

LOC126661 (Accession XP_059061.2) . Accordingly, utili- 



ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC126661. 

[23889] LOC130672 (Accession XP_059465.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC130672 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC130672, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC130672 BINDING SITE, designated SEQ ID: 18606, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23890] Another function of GAM144 is therefore inhibition of 

LOC130672 (Accession XP_059465.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC130672. 

[23891] LOC132205 (Accession XP_067736.5) is another GAM144 
target gene, herein designated TARGET GENE. LOC132205 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC132205, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC132205 BINDING SITE, designated SEQ ID:3634, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23892] Another function of GAM144 is therefore inhibition of 

LOC132205 (Accession XP.067736.5) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC132205. 

[23893] LOC133491 (Accession XP.059655.2) is another GAM144 
target gene, herein designated TARGET GENE. LOC133491 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC133491, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC133491 BINDING SITE, designated SEQ ID:19600, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23894] Another function of GAM144 is therefore inhibition of 

LOC133491 (Accession XP.059655.2) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC133491. 

[23895] LOC139547 (Accession XP.066756.4) is another GAM144 
target gene, herein designated TARGET GENE. LOC139547 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC139547, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC139547 BINDING SITE, designated SEQ ID:7462, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23896] Another function of GAM144 is therefore inhibition of 

LOC139547 (Accession XP.066756.4) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC139547. 

[23897] LOC143425 (Accession NP_783860.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC143425 
BINDING SITE1 and LOC143425 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC143425, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 



SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC143425 BINDING SITE1 
and LOC143425 BINDING SITE2, designated SEQ ID:15557 
and SEQ ID: 15233 respectively, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 
[23898] Another function of GAM144 is therefore inhibition of 

LOC143425 (Accession NP_783860.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC143425. 

[23899] LOC144266 (Accession XP.084795.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC144266 
BINDING SITE is a target binding site found in the 5 ^ un- 
translated region of mRNA encoded by LOC144266, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144266 BINDING SITE, designated SEQ ID:6620, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23900] Another function of GAM144 is therefore inhibition of 

LOC144266 (Accession XP_084795.1) . Accordingly, utili- 



ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144266. 

[23901] LOC144742 (Accession XP_084949.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC144742 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC144742, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC144742 BINDING SITE, designated SEQ ID:3867, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23902] Another function of GAM144 is therefore inhibition of 

LOC144742 (Accession XP_084949.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC144742. 

[23903] LOC145601 (Accession XP.096816.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC145601 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC145601, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145601 BINDING SITE, designated SEQ ID:5208, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23904] Another function of GAM144 is therefore inhibition of 

LOC145601 (Accession XP_096816.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145601. 

[23905] LOC146177 (Accession NP.778229.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC146177 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC146177, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146177 BINDING SITE, designated SEQ ID:8484, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23906] Another function of GAM144 is therefore inhibition of 

LOC146177 (Accession NP_778229.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC146177. 

[23907] LOC148640 (Accession XP_086257.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC148640 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC148640, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC148640 BINDING SITE, designated SEQ ID: 12242, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23908] Another function of GAM144 is therefore inhibition of 

LOC148640 (Accession XP_086257.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC148640. 

[23909] LOC149018 (Accession XP_086402.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC149018 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC149018, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC149018 BINDING SITE, designated SEQ ID:1158, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23910] Another function of GAM144 is therefore inhibition of 

LOC149018 (Accession XP_086402.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149018. 

[23911] LOC152225 (Accession XP_098181.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC152225 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC152225, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC152225 BINDING SITE, designated SEQ ID:20184, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23912] Another function of GAM144 is therefore inhibition of 

LOC152225 (Accession XP_098181.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC152225. 

[23913] LOC153516 (Accession NP_612500.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC153516 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC153516, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC153516 BINDING SITE, designated SEQ ID:11300, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23914] Another function of GAM144 is therefore inhibition of 

LOC153516 (Accession NP.612500.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC153516. 

[23915] LOC154877 (Accession XP_098626.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC154877 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC154877, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC154877 BINDING SITE, designated SEQ ID:771, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23916] Another function of GAM144 is therefore inhibition of 

LOC154877 (Accession XP_098626.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC154877. 

[23917] LOC155032 (Accession XP_098647.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC155032 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC155032, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC155032 BINDING SITE, designated SEQ ID:14193, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23918] Another function of GAM144 is therefore inhibition of 

LOC155032 (Accession XP_098647.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC155032. 



[23919] LOC164118 (Accession XP_089384.5) is another GAM144 
target gene, herein designated TARGET GENE. LOC164118 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC164118, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC164118 BINDING SITE, designated SEQ ID:9005, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23920] Another function of GAM144 is therefore inhibition of 

LOC164118 (Accession XP.089384.5) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC164118. 

[23921] LOC169981 (Accession XP_093024.3) is another GAM144 
target gene, herein designated TARGET GENE. LOC169981 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC169981, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC169981 BINDING SITE, designated SEQ ID:18817, to 



the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23922] Another function of GAM144 is therefore inhibition of 

LOC169981 (Accession XP.093024.3) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC169981. 

[23923] LOC197342 (Accession XP_113869.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC197342 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC197342, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC197342 BINDING SITE, designated SEQ ID:6172, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23924] Another function of GAM144 is therefore inhibition of 

LOC197342 (Accession XP_113869.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC197342. 

[23925] LOC221749 (Accession XP_166341.3) is another GAM144 



target gene, herein designated TARGET GENE. LOC221749 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221749, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221749 BINDING SITE, designated SEQ ID:3541, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23926] Another function of GAM144 is therefore inhibition of 

LOC221749 (Accession XP_166341.3) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221749. 

[23927] LOC221938 (Accession XP.166542.2) is another GAM144 
target gene, herein designated TARGET GENE. LOC221938 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC221938, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC221938 BINDING SITE, designated SEQ ID:5317, to 
the nucleotide sequence of GAM144 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:361. 
[23928] Another function of GAM144 is therefore inhibition of 

LOC221938 (Accession XP.166542.2) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC221938. 

[23929] LOC255330 (Accession NP_777595.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC255330 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC255330, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255330 BINDING SITE, designated SEQ ID:1604, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23930] Another function of GAM144 is therefore inhibition of 

LOC255330 (Accession NP_777595.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255330. 

[23931] LOC255926 (Accession XP_171190.3) is another GAM144 
target gene, herein designated TARGET GENE. LOC255926 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC255926, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255926 BINDING SITE, designated SEQ ID:448, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23932] Another function of GAM144 is therefore inhibition of 

LOC255926 (Accession XP.171190.3) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255926. 

[23933] LOC255975 (Accession XP.171083.2) is another GAM144 
target gene, herein designated TARGET GENE. LOC255975 
BINDING SITE1 and LOC255975 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC255975, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC255975 BINDING SITE1 
and LOC255975 BINDING SITE2, designated SEQ ID:7649 
and SEQ ID: 10185 respectively, to the nucleotide se- 



quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 
[23934] Another function of GAM144 is therefore inhibition of 

LOC255975 (Accession XP_171083.2) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255975. 

[23935] LOC255992 (Accession XP_172605.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC255992 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC255992, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC255992 BINDING SITE, designated SEQ ID:11034, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23936] Another function of GAM144 is therefore inhibition of 

LOC255992 (Accession XP.172605.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC255992. 

[23937] LOC283045 (Accession XP_210866.1) is another GAM144 



target gene, herein designated TARGET GENE. LOC283045 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283045, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283045 BINDING SITE, designated SEQ ID:15659, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23938] Another function of GAM144 is therefore inhibition of 

LOC283045 (Accession XP_210866.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283045. 

[23939] LOC283048 (Accession XP_2 10867.1) is another GAM 144 
target gene, herein designated TARGET GENE. LOC283048 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC283048, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283048 BINDING SITE, designated SEQ ID:3775, to 
the nucleotide sequence of GAM144 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:361. 
[23940] Another function of GAM144 is therefore inhibition of 

LOC283048 (Accession XP_210867.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283048. 

[23941] LOC283125 (Accession XP_210897.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC283125 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283125, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283125 BINDING SITE, designated SEQ ID:16750, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23942] Another function of GAM144 is therefore inhibition of 

LOC283125 (Accession XP_210897.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283125. 

[23943] LOC283232 (Accession NP_777600.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC283232 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC283232, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283232 BINDING SITE, designated SEQ ID:6314, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23944] Another function of GAM144 is therefore inhibition of 

LOC283232 (Accession NP.777600.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283232. 

[23945] LOC283382 (Accession XP_211005.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC283382 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC283382, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283382 BINDING SITE, designated SEQ ID:13039, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 



[23946] Another function of GAM144 is therefore inhibition of 

LOC283382 (Accession XP_211005.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283382. 

[23947] LOC283505 (Accession XP_208702.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC283505 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC283505, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283505 BINDING SITE, designated SEQ ID:5605, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23948] Another function of GAM144 is therefore inhibition of 

LOC283505 (Accession XP_208702.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283505. 

[23949] LOC283806 (Accession XP_208846.1) is another GAM 144 
target gene, herein designated TARGET GENE. LOC283806 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC283806, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC283806 BINDING SITE, designated SEQ ID:707, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23950] Another function of GAM144 is therefore inhibition of 

LOC283806 (Accession XP_208846.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC283806. 

[23951] LOC284065 (Accession XP.208995.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC284065 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC284065, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284065 BINDING SITE, designated SEQ ID:12322, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23952] Another function of GAM144 is therefore inhibition of 



LOC284065 (Accession XP_208995.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284065. 

[23953] LOC284133 (Accession XP_211346.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC284133 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284133, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284133 BINDING SITE, designated SEQ ID:12882, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23954] Another function of GAM144 is therefore inhibition of 

LOC284133 (Accession XP_211346.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284133. 

[23955] LOC284175 (Accession XP_211364.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC284175 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284175, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284175 BINDING SITE, designated SEQ ID:8090, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23956] Another function of GAM144 is therefore inhibition of 

LOC284175 (Accession XP_211364.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284175. 

[23957] LOC284202 (Accession XP.208174.2) is another GAM144 
target gene, herein designated TARGET GENE. LOC284202 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC284202, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284202 BINDING SITE, designated SEQ ID:10595, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23958] Another function of GAM144 is therefore inhibition of 

LOC284202 (Accession XP_208174.2) . Accordingly, utili- 



ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284202. 

[23959] LOC284242 (Accession XP_2 11398.1) is another GAM 144 
target gene, herein designated TARGET GENE. LOC284242 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC284242, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284242 BINDING SITE, designated SEQ ID: 16270, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23960] Another function of GAM144 is therefore inhibition of 

LOC284242 (Accession XP_211398.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284242. 

[23961] LOC284265 (Accession XP_209096.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC284265 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284265, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284265 BINDING SITE, designated SEQ ID:12953, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23962] Another function of GAM144 is therefore inhibition of 

LOC284265 (Accession XP_209096.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284265. 

[23963] LOC284600 (Accession XP_211548.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC284600 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC284600, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284600 BINDING SITE, designated SEQ ID:7901, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23964] Another function of GAM144 is therefore inhibition of 

LOC284600 (Accession XP_211548.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC284600. 

[23965] LOC284811 (Accession XP_211643.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC284811 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284811, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284811 BINDING SITE, designated SEQ ID:4644, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23966] Another function of GAM144 is therefore inhibition of 

LOC284811 (Accession XP.211643.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284811. 

[23967] LOC284836 (Accession XP_2 11654.1) is another GAM 144 
target gene, herein designated TARGET GENE. LOC284836 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284836, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC284836 BINDING SITE, designated SEQ ID:6675, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23968] Another function of GAM144 is therefore inhibition of 

LOC284836 (Accession XP_211654.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284836. 

[23969] LOC284952 (Accession XP_211706.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC284952 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC284952, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284952 BINDING SITE, designated SEQ ID:4865, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23970] Another function of GAM144 is therefore inhibition of 

LOC284952 (Accession XP_211706.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC284952. 

[23971] LOC284981 (Accession XP_211720.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC284981 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC284981, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC284981 BINDING SITE, designated SEQ ID:9447, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23972] Another function of GAM144 is therefore inhibition of 

LOC284981 (Accession XP_211720.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC284981. 

[23973] LOC285092 (Accession XP.210410.3) is another GAM144 
target gene, herein designated TARGET GENE. LOC285092 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285092, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC285092 BINDING SITE, designated SEQ ID:4645, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23974] Another function of GAM144 is therefore inhibition of 

LOC285092 (Accession XP.210410.3) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285092. 

[23975] LOC285633 (Accession XP_211965.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC285633 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285633, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285633 BINDING SITE, designated SEQ ID:7854, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23976] Another function of GAM144 is therefore inhibition of 

LOC285633 (Accession XP_211965.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285633. 



[23977] LOC285673 (Accession XP_209720.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC285673 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285673, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285673 BINDING SITE, designated SEQ ID:7761, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23978] Another function of GAM144 is therefore inhibition of 

LOC285673 (Accession XP_209720.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285673. 

[23979] LOC285678 (Accession XP_209717.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC285678 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285678, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285678 BINDING SITE, designated SEQ ID:7718, to 



the nucleotide sequence of CAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23980] Another function of GAM144 is therefore inhibition of 

LOC285678 (Accession XP_209717.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285678. 

[23981] LOC285812 (Accession XP_212055.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC285812 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC285812, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285812 BINDING SITE, designated SEQ ID:9156, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23982] Another function of GAM144 is therefore inhibition of 

LOC285812 (Accession XP.212055.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285812. 

[23983] LOC285853 (Accession XP_209779.1) is another GAM144 



target gene, herein designated TARGET GENE. LOC285853 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285853, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285853 BINDING SITE, designated SEQ ID:14829, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23984] Another function of GAM144 is therefore inhibition of 

LOC285853 (Accession XP.209779.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285853. 

[23985] LOC285950 (Accession XP.212089.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC285950 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC285950, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC285950 BINDING SITE, designated SEQ ID:8104, to 
the nucleotide sequence of GAM144 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:361. 
[23986] Another function of GAM144 is therefore inhibition of 

LOC285950 (Accession XP_212089.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC285950. 

[23987] LOC286044 (Accession XP_212150.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC286044 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC286044, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286044 BINDING SITE, designated SEQ ID: 19106, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23988] Another function of GAM144 is therefore inhibition of 

LOC286044 (Accession XP_212150.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286044. 

[23989] LOC286166 (Accession XP_209925.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC286166 



BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286166, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286166 BINDING SITE, designated SEQ ID:6568, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23990] Another function of GAM144 is therefore inhibition of 

LOC286166 (Accession XP_209925.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286166. 

[23991] LOC286425 (Accession XP_208420.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC286425 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC286425, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286425 BINDING SITE, designated SEQ ID:13002, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 



[23992] Another function of GAM144 is therefore inhibition of 

LOC286425 (Accession XP_208420.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286425. 

[23993] LOC286528 (Accession XP_210501.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC286528 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC286528, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC286528 BINDING SITE, designated SEQ ID:9313, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23994] Another function of GAM144 is therefore inhibition of 

LOC286528 (Accession XP_210501.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC286528. 

[23995] LOC338585 (Accession XP_294658.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC338585 
BINDING SITE is a target binding site found in the 5 X un- 



translated region of mRNA encoded by LOC338585, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338585 BINDING SITE, designated SEQ ID:513, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[23996] Another function of GAM144 is therefore inhibition of 

LOC338585 (Accession XP.294658.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338585. 

[23997] LOC338609 (Accession XP.294664.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC338609 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC338609, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338609 BINDING SITE, designated SEQ ID: 17348, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[23998] Another function of GAM144 is therefore inhibition of 



LOC338609 (Accession XP_294664.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338609. 

[23999] LOC338842 (Accession XP.294729.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC338842 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC338842, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC338842 BINDING SITE, designated SEQ ID:16575, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24000] Another function of GAM144 is therefore inhibition of 

LOC338842 (Accession XP_294729.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC338842. 

[24001] LOC339159 (Accession XP.294834.2) is another GAM144 
target gene, herein designated TARGET GENE. LOC339159 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339159, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339159 BINDING SITE, designated SEQ ID:16086, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[24002] Another function of GAM144 is therefore inhibition of 

LOC339159 (Accession XP.294834.2) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339159. 

[24003] LOC339354 (Accession XP.290289.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC339354 
BINDING SITE is a target binding site found in the 3 ^ un- 
translated region of mRNA encoded by LOC339354, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339354 BINDING SITE, designated SEQ ID:17438, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24004] Another function of GAM144 is therefore inhibition of 

LOC339354 (Accession XP_290289.1) . Accordingly, utili- 



ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339354. 

[24005] LOC339381 (Accession XP_086070.2) is another GAM144 
target gene, herein designated TARGET GENE. LOC339381 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC339381, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339381 BINDING SITE, designated SEQ ID:17886, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24006] Another function of GAM144 is therefore inhibition of 

LOC339381 (Accession XP_086070.2) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339381. 

[24007] LOC339385 (Accession XP_290863.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC339385 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339385, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339385 BINDING SITE, designated SEQ ID:11261, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[24008] Another function of GAM144 is therefore inhibition of 

LOC339385 (Accession XP_290863.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339385. 

[24009] LOC339711 (Accession XP_295038.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC339711 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC339711, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339711 BINDING SITE, designated SEQ ID:12948, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24010] Another function of GAM144 is therefore inhibition of 

LOC339711 (Accession XP_295038.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC339711. 

[24011] LOC339717 (Accession XP_295040.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC339717 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC339717, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC339717 BINDING SITE, designated SEQ ID:18301, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24012] Another function of GAM144 is therefore inhibition of 

LOC339717 (Accession XP.295040.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC339717. 

[24013] LOC340449 (Accession XP.290424.2) is another GAM144 
target gene, herein designated TARGET GENE. LOC340449 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC340449, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC340449 BINDING SITE, designated SEQ ID:13612, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[24014] Another function of GAM144 is therefore inhibition of 

LOC340449 (Accession XP.290424.2) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC340449. 

[24015] LOC340895 (Accession XP_295865.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC340895 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC340895, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC340895 BINDING SITE, designated SEQ ID: 1020, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24016] Another function of GAM144 is therefore inhibition of 

LOC340895 (Accession XP_295865.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC340895. 

[24017] LOC347546 (Accession XP.298101.2) is another GAM144 
target gene, herein designated TARGET GENE. LOC347546 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC347546, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC347546 BINDING SITE, designated SEQ ID:1558, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24018] Another function of GAM144 is therefore inhibition of 

LOC347546 (Accession XP.298101.2) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC347546. 

[24019] LOC348099 (Accession XP_302654.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC348099 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348099, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC348099 BINDING SITE, designated SEQ ID: 1075, to 
the nucleotide sequence of CAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[24020] Another function of GAM144 is therefore inhibition of 

LOC348099 (Accession XP_302654.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348099. 

[24021] LOC348144 (Accession XP_300638.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC348144 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348144, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348144 BINDING SITE, designated SEQ ID:9665, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24022] Another function of GAM144 is therefore inhibition of 

LOC348144 (Accession XP_300638.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348144. 



[24023] LOC348406 (Accession XP_302746.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC348406 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348406, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348406 BINDING SITE, designated SEQ ID:5817, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24024] Another function of GAM144 is therefore inhibition of 

LOC348406 (Accession XP.302746.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348406. 

[24025] LOC348461 (Accession XP_302764.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC348461 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348461, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348461 BINDING SITE, designated SEQ ID:4302, to 



the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[24026] Another function of GAM144 is therefore inhibition of 

LOC348461 (Accession XP_302764.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348461. 

[24027] LOC348527 (Accession XP_300779.1) is another GAM 144 
target gene, herein designated TARGET GENE. LOC348527 
BINDING SITE1 and LOC348527 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC348527, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC348527 BINDING SITE1 
and LOC348527 BINDING SITE2, designated SEQ ID: 14241 
and SEQ ID:8859 respectively, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[24028] Another function of GAM144 is therefore inhibition of 

LOC348527 (Accession XP_300779.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



LOC348527. 

[24029] LOC348768 (Accession XP_302883.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC348768 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC348768, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC348768 BINDING SITE, designated SEQ ID: 10838, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24030] Another function of GAM144 is therefore inhibition of 

LOC348768 (Accession XP.302883.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348768. 

[24031] LOC348842 (Accession XP_300861.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC348842 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC348842, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 



of LOC348842 BINDING SITE, designated SEQ ID:7649, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[24032] Another function of GAM144 is therefore inhibition of 

LOC348842 (Accession XP_300861.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC348842. 

[24033] LOC349234 (Accession XP_300987.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC349234 
BINDING SITE is a target binding site found in the 3' un- 
translated region of mRNA encoded by LOC349234, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349234 BINDING SITE, designated SEQ ID: 10784, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24034] Another function of GAM144 is therefore inhibition of 

LOC349234 (Accession XP_300987.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349234. 



[24035] LOC349323 (Accession XP_301029.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC349323 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC349323, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC349323 BINDING SITE, designated SEQ ID:6731, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24036] Another function of GAM144 is therefore inhibition of 

LOC349323 (Accession XP_301029.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC349323. 

[24037] LOC351983 (Accession XP_305307.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC351983 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC351983, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC351983 BINDING SITE, designated SEQ ID:9902, to 



the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[24038] Another function of GAM144 is therefore inhibition of 

LOC351983 (Accession XP_305307.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC351983. 

[24039] LOC90529 (Accession NP.835223.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC90529 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC90529, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90529 BINDING SITE, designated SEQ ID:10023, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24040] Another function of GAM144 is therefore inhibition of 

LOC90529 (Accession NP_835223.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90529. 

[24041] LOC91661 (Accession NP_612381.1) is another GAM144 



target gene, herein designated TARGET GENE. LOC91661 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC91661, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC91661 BINDING SITE, designated SEQ ID:17439, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[24042] Another function of GAM144 is therefore inhibition of 

LOC91661 (Accession NP_612381.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91661. 

[24043] LOC91664 (Accession XP.039908.2) is another GAM144 
target gene, herein designated TARGET GENE. LOC91664 
BINDING SITE1 and LOC91664 BINDING SITE2 are target 
binding sites found in untranslated regions of mRNA en- 
coded by LOC91664, corresponding to target binding 
sites such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of LOC91664 BINDING SITE1 
and LOC91664 BINDING SITE2, designated SEQ ID: 16097 



and SEQ ID:20155 respectively, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 
[24044] Another function of GAM144 is therefore inhibition of 

LOC91664 (Accession XP_039908.2) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC91664. 

[24045] LOC93097 (Accession XP_049221.1) is another GAM 144 
target gene, herein designated TARGET GENE. LOC93097 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC93097, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC93097 BINDING SITE, designated SEQ ID:7213, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24046] Another function of GAM144 is therefore inhibition of 

LOC93097 (Accession XP_049221.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC93097. 



[24047] LOC96597 (Accession XP_039922.1) is another GAM144 
target gene, herein designated TARGET GENE. LOC96597 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC96597, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC96597 BINDING SITE, designated SEQ ID:16552, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24048] Another function of GAM144 is therefore inhibition of 
LOC96597 (Accession XP_039922.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC96597. 

[24049] LyS y| oxidase-like 1 (LOXL1, Accession NP.005 567.1) is 
another GAM 144 target gene, herein designated TARGET 
GENE. LOXL1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by LOXL1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of LOXL1 BINDING SITE, designated SEQ 



ID:14029, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24050] Another function of GAM 144 is therefore inhibition of Ly- 
syl oxidase-like 1 (LOXL1, Accession NP_005567.1), a 
gene which is Involved in collagen and elastin crosslink- 
ing. Accordingly, utilities of GAM144 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with LOXL1. 

[24051] The function of LOXL1 has been established by previous 

studies. Kenyon et al. (1993) isolated a novel human cDNA 
with a predicted protein homologous to the carboxyl end 
of lysyl oxidase (LOX; 153455). The homology to lysyl ox- 
idase began exactly at the position of the exon 1/exon 2 
boundary in the mouse gene. The lysyl oxidase- like gene, 
which appeared to be no larger than 22.1 kb, coded for a 
single polyadenylated RNA species of 2.48 kb By fluores- 
cence in situ hybridization, Kenyon et al. (1993) mapped 
the human LOXL gene to 15q24- q25. Using interspecific 
backcross analysis, Wydner et al. (1997) mapped the 
mouse Loxl gene to chromosome 9, in a region that 
shows conservation of synteny with human 15q24. Goy et 
al. (2000) presented physical mapping data demonstrating 
linkage of the LOXL1 gene to the PML gene (OMIM Ref. No. 



102578) on human chromosome 15q22. 

[24052] 

[24053] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24054] Kenyon, K.; Modi, W. S.; Contente, S.; Friedman, R. M. : A 
novel human cDNAwith a predicted protein similar to ly- 
syl oxidase maps to chromosome 15q24- q25. J. Biol. 
Chem. 268: 18435- 18437, 1993. ; and 

[24055] Kim, Y.; Boyd, C. D.; Csiszar, K. : A new gene with se- 
quence and structural similarity to the gene encoding hu- 
man lysyl oxidase. J. Biol. Chem. 270: 7176- 7182, 1995. 

[24056] Further studies establishing the function and utilities of 
LOXL1 are found in John Hopkins OMIM database record 
ID 153456, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Mucosal vas- 
cular addressin cell adhesion molecule 1 (MADCAM1, Ac- 
cession NP_570117.1) is another CAM144 target gene, 
herein designated TARGET GENE. MADCAM1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of multiple transcripts of mRNA encoded by MAD- 
CAM1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MADCAM1 BINDING SITE, desig- 
nated SEQ ID: 13746, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 
[24057] Another function of GAM144 is therefore inhibition of Mu- 
cosal vascular addressin cell adhesion molecule 1 
(MADCAM1, Accession NP_570117.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MADCAM1. 

[24058] Mucosal vascular addressin cell adhesion molecule 1 

(MADCAM1, Accession NP.570116.1) is another GAM144 
target gene, herein designated TARGET GENE. MADCAM1 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of multiple transcripts of mRNA encoded 
by MADCAM1, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MADCAM1 BINDING SITE, desig- 
nated SEQ ID: 13746, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 



[24059] Another function of GAM144 is therefore inhibition of Mu- 
cosal vascular addressin cell adhesion molecule 1 
(MADCAM1, Accession NP_570116.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MADCAM1. 

[24060] Mucosal vascular addressin cell adhesion molecule 1 

(MADCAM1, Accession NP_570118.1) is another GAM144 
target gene, herein designated TARGET GENE. MADCAM1 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by MADCAM1, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MADCAM1 BINDING SITE, desig- 
nated SEQ ID: 13746, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[24061] Another function of GAM144 is therefore inhibition of Mu- 
cosal vascular addressin cell adhesion molecule 1 
(MADCAM1, Accession NP_570118.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



MADCAM1. 

[24062] MGC10702 (Accession NP_116052.1) is another GAM144 
target gene, herein designated TARGET GENE. MGC10702 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC10702, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC10702 BINDING SITE, designated SEQ ID:17096, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24063] Another function of GAM144 is therefore inhibition of 

MGC10702 (Accession NP_116052.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10702. 

[24064] MGC16638 (Accession NP.777593.1) is another GAM144 
target gene, herein designated TARGET GENE. MGC16638 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by MGC16638, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



MGC16638 BINDING SITE, designated SEQ ID:14522, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[24065] Another function of GAM144 is therefore inhibition of 

MGC16638 (Accession NP_777593.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC16638. 

[24066] MGC17791 (Accession NP_689575.1) is another GAM144 
target gene, herein designated TARGET GENE. MGC17791 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC17791, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC17791 BINDING SITE, designated SEQ ID:1463, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24067] Another function of GAM144 is therefore inhibition of 

MGC17791 (Accession NP_689575.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC17791. 



[24068] MGC23270 (Accession NP_689859.1) is another GAM144 
target gene, herein designated TARGET GENE. MGC23270 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC23270, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC23270 BINDING SITE, designated SEQ ID:9116, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24069] Another function of GAM144 is therefore inhibition of 

MGC23270 (Accession NP_689859.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC23270. 

[24070] MGC29761 (Accession NP_653255.1) is another GAM144 
target gene, herein designated TARGET GENE. MGC29761 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC29761, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC29761 BINDING SITE, designated SEQ ID:8792, to the 



nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[24071] Another function of GAM144 is therefore inhibition of 

MGC29761 (Accession NP_653255.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC29761. 

[24072] MGC3169 (Accession NP_076979.1) is another GAM 144 
target gene, herein designated TARGET GENE. MGC3169 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC3169, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC3169 BINDING SITE, designated SEQ ID:19412, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24073] Another function of GAM144 is therefore inhibition of 

MGC3169 (Accession NP_076979.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC3169. 

[24074] MGC35366 (Accession NP_689648.1) is another GAM144 



target gene, herein designated TARGET GENE. MGC35366 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC35366, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC35366 BINDING SITE, designated SEQ ID:13055, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 
[24075] Another function of GAM144 is therefore inhibition of 

MGC35366 (Accession NP_689648.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC35366. 

[24076] MGC4368 (Accession NP.078786.2) is another GAM 144 
target gene, herein designated TARGET GENE. MGC4368 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC4368, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC4368 BINDING SITE, designated SEQ ID:10795, to the 
nucleotide sequence of GAM144 RNA, herein designated 



GAM RNA, also designated SEQ ID:361. 
[24077] Another function of GAM144 is therefore inhibition of 

MGC4368 (Accession NP.078786.2) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MGC4368. 

[24078] MGC45380 (Accession NP.597723.1) is another GAM144 
target gene, herein designated TARGET GENE. MGC45380 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by MGC45380, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC45380 BINDING SITE, designated SEQ ID:1218, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24079] Another function of GAM144 is therefore inhibition of 

MGC45380 (Accession NP_597723.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC45380. 

[24080] MIRAB13 (Accession NP_203744.1) is another GAM144 
target gene, herein designated TARGET GENE. MIRAB13 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by MIRAB13, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MIRAB13 BINDING SITE, designated 
SEQ ID:10121, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[24081] Another function of GAM144 is therefore inhibition of 

MIRAB13 (Accession NP_203744.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MIRAB13. 

[24082] MIRAB13 (Accession XP.039236.6) is another GAM144 
target gene, herein designated TARGET GENE. MIRAB13 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by MIRAB13, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of MIRAB13 BINDING SITE, designated 
SEQ ID:10121, to the nucleotide sequence of GAM144 



RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[24083] Another function of GAM144 is therefore inhibition of 

MIRAB13 (Accession XP.039236.6) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
MIRAB13. 

[24084] Makorin, ring finger protein, 1 (MKRN1, Accession 

NP_038474.1) is another GAM144 target gene, herein 
designated TARGET GENE. MKRN1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by MKRN1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of MKRN1 BINDING SITE, designated 
SEQ ID:5351, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24085] Another function of GAM144 is therefore inhibition of 
Makorin, ring finger protein, 1 (MKRN1, Accession 
NP_038474.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MKRN1. 

[24086] Membrane protein, palmitoylated 2 (maguk p55 subfamily 



member 2) (MPP2, Accession NP_005365.2) is another 
GAM 144 target gene, herein designated TARGET GENE. 
MPP2 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by MPP2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MPP2 BINDING SITE, designated SEQ ID:15648, to the nu- 
cleotide sequence of GAM 144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[24087] Another function of GAM144 is therefore inhibition of 

Membrane protein, palmitoylated 2 (maguk p55 subfamily 
member 2) (MPP2, Accession NP_005365.2) . Accordingly, 
utilities of GAM144 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with MPP2. 

[24088] Mucin 6, gastric (MUC6, Accession XP_290540.1) is an- 
other GAM 144 target gene, herein designated TARGET 
GENE. MUC6 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by MUC6, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of MUC6 BINDING SITE, designated SEQ ID:19534, 
to the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24089] Another function of GAM144 is therefore inhibition of 
Mucin 6, gastric (MUC6, Accession XP_290540.1) . Ac- 
cordingly, utilities of GAM144 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with MUC6. 

[24090] Neuron navigator 1 (NAV1, Accession NP.065 176.2) is an- 
other GAM 144 target gene, herein designated TARGET 
GENE. NAV1 BINDING SITE is a target binding site found in 
the 3 N untranslated region of mRNA encoded by NAV1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of NAV1 BINDING SITE, designated SEQ ID: 1396, 
to the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24091] Another function of GAM144 is therefore inhibition of 

Neuron navigator 1 (NAV1, Accession NP_065 176.2) . Ac- 
cordingly, utilities of GAM144 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with NAV1. 



[24092] N drg family member 4 (NDRG4, Accession NP_075061.1) 
is another GAM144 target gene, herein designated TAR- 
GET GENE. NDRG4 BINDING SITE is a target binding site 
found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by NDRG4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NDRG4 BINDING 
SITE, designated SEQ ID: 19945, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[24093] Another function of GAM144 is therefore inhibition of 

Ndrg family member 4 (NDRG4, Accession NP_075061.1) . 
Accordingly, utilities of GAM144 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NDRG4. 

[24094] N drg family member 4 (NDRG4, Accession NP.065 198.1) 
is another GAM144 target gene, herein designated TAR- 
GET GENE. NDRG4 BINDING SITE is a target binding site 
found in the 3^ untranslated region of multiple transcripts 
of mRNA encoded by NDRG4, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 



mentarity of the nucleotide sequences of NDRG4 BINDING 
SITE, designated SEQ ID: 19945, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[24095] Another function of GAM144 is therefore inhibition of 

Ndrg family member 4 (NDRG4, Accession NP_065198.1) . 
Accordingly, utilities of GAM144 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with NDRG4. 

[24096] Sialidase 3 (membrane sialidase) (NEU3, Accession 

NP_006647.2) is another GAM144 target gene, herein 
designated TARGET GENE. NEU3 BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by NEU3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NEU3 BINDING SITE, designated 
SEQ ID:4466, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24097] Another function of GAM144 is therefore inhibition of 
Sialidase 3 (membrane sialidase) (NEU3, Accession 
NP.006647.2) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with NEU3. 

[24098] Nuclear factor (erythroid-derived 2)-like 1 (NFE2L1, Ac- 
cession NP_003195.1) is another GAM144 target gene, 
herein designated TARGET GENE. NFE2L1 BINDING SITE is 
a target binding site found in the 5 X untranslated region 
of mRNA encoded by NFE2L1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of NFE2L1 BINDING 
SITE, designated SEQ ID:1538, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[24099] Another function of GAM144 is therefore inhibition of Nu- 
clear factor (erythroid-derived 2)-like 1 (NFE2L1, Acces- 
sion NP_003 195.1), a gene which may regulate expression 
of ferritin genes. Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NFE2L1. 

[24100] The function of NFE2L1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM90.1.Nipsnap homolog 1 (c. elegans) (NIPSNAP1, 
Accession NP_003625.1) is another GAM144 target gene, 



herein designated TARGET GENE. NIPSNAP1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by NIPSNAP1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of NIPSNAP1 
BINDING SITE, designated SEQ ID:8413, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[24101] Another function of GAM 144 is therefore inhibition of 
Nipsnap homolog 1 (c. elegans) (NIPSNAP1, Accession 
NP.003625.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NIPSNAP1. 

[24102] Nuclear receptor subfamily 2, group e, member 3 (NR2E3, 
Accession NP_057430.1) is another GAM144 target gene, 
herein designated TARGET GENE. NR2E3 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by NR2E3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NR2E3 BINDING SITE, designated SEQ ID:3895, to the nu- 



cleotide sequence of GAM 144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24103] Another function of GAM 144 is therefore inhibition of Nu- 
clear receptor subfamily 2, group e, member 3 (NR2E3, 
Accession NP_057430.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with NR2E3. 

[24104] Neurotensin receptor 1 (high affinity) (NTSR1, Accession 
NP_002522.1) is another GAM144 target gene, herein 
designated TARGET GENE. NTSR1 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by NTSR1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of NTSR1 BINDING SITE, designated 
SEQ ID: 19566, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[24105] Another function of GAM144 is therefore inhibition of 
Neurotensin receptor 1 (high affinity) (NTSR1, Accession 
NP_002522.1), a gene which is associated with g proteins 
that activate a phosphatidylinositol- calcium second mes- 
senger system. Accordingly, utilities of GAM144 include 



diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with NTSR1. 

[24106] The function of NTSR1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM133.1.Nudix (nucleoside diphosphate linked moi- 
ety x)-type motif 11 (NUDT11, Accession NP_060629.1) is 
another GAM 144 target gene, herein designated TARGET 
GENE. NUDT11 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
NUDT11, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of NUDT11 BINDING SITE, designated 
SEQ ID:3712, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24107] Another function of GAM144 is therefore inhibition of 

Nudix (nucleoside diphosphate linked moiety x)-type mo- 
tif 11 (NUDT11, Accession NP.060629.1) . Accordingly, 
utilities of GAM144 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with NUDT11. 

[24108] Olfactory receptor, family 2, subfamily h, member 1 



(0R2H1, Accession NP_112145.1) is another GAM144 tar- 
get gene, herein designated TARGET GENE. OR2H1 BIND- 
ING SITE is a target binding site found in the 5 X untrans- 
lated region of mRNA encoded by OR2H1, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of OR2H1 
BINDING SITE, designated SEQ ID:7630, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[24109] Another function of GAM 144 is therefore inhibition of Ol- 
factory receptor, family 2, subfamily h, member 1 (OR2H1, 
Accession NP_112145.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with OR2H1. 

[24110] Oxytocin receptor (OXTR, Accession NP_000907.1) is an- 
other GAM 144 target gene, herein designated TARGET 
GENE. OXTR BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by OXTR, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of OXTR BINDING SITE, designated SEQ ID:15896, 



to the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24111] Another function of GAM 144 is therefore inhibition of 

Oxytocin receptor (OXTR, Accession NP_000907.1), a gene 
which induces inward ion currents. Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with OXTR. 

[24112] The function of OXTR has been established by previous 

studies. Just before the onset of labor, uterine muscle be- 
comes exceedingly sensitive to oxytocin, for which it is a 
primary target tissue, because of a dramatic increase in 
the number of oxytocin receptors. Kimura et al. (1992) re- 
ported the structure and expression of the human oxy- 
tocin receptor cDNA isolated by expression cloning. The 
encoded receptor was a 388- amino acid polypeptide with 
7 transmembrane domains typical of G protein- coupled 
receptors. The oxytocin receptor, expressed in Xenopus 
oocytes, specifically responded to oxytocin and induced 
an inward membrane current. Messenger RNAs for the re- 
ceptor were of 2 sizes, 3.6 kb in breast and 4.4 kb in 
ovary, endometrium, and myometrium. The mRNA level in 
myometrium was very high at term. Yang et al. (2002) 
found that mutation of lysine- 270 (K270) in wildtype OTR 



completely abolished the ability of the receptor to stimu- 
late phosphatidylinositide turnover, with only a small re- 
duction in ligand affinity. These data demonstrated that 
OTR K270 is critically important in the stimulation by OTR 
of phosphatidylinositide turnover. Mutation of K270 also 
adversely affected the ability of OTR to stimulate ERK1/2 
(601795, 176948) phosphorylation. Therefore, this 
residue plays an important role in the specificity of OTR/ 
G- alpha- q (OMIM Ref. No. 600998)/PLC (see OMIM Ref. 
No. 602142) coupling. 

[24113] 

[24114] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24115] Kimura, T.; Tanizawa, O.; Mori, K.; Brownstein, M. J.; 

Okayama, H. : Structure and expression of a human oxy- 
tocin receptor. Nature 356: 526- 529, 1992. ; and 

t 2411 6] Yang, M.; Wang, W.; Zhong, M.; Philippi, A.; Lichtarge, O.; 
Sanborn, B. M. : Lysine 270 in the third intracellular do- 
main of the oxytocin receptor is an important determinant 
for G- alph. 

[24117] Further studies establishing the function and utilities of 

OXTR are found in John Hopkins OMIM database record ID 



167055, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. PACAP (Accession 
NP_057543.1) is another GAM144 target gene, herein 
designated TARGET GENE. PACAP BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by PACAP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PACAP BINDING SITE, designated 
SEQ ID:6514, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24118] Another function of GAM 144 is therefore inhibition of 

PACAP (Accession NP_057543.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PACAP. 

[24119] phosphatidylcholine transfer protein (PCTP, Accession 
NP_067036.1) is another GAM144 target gene, herein 
designated TARGET GENE. PCTP BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PCTP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PCTP BINDING SITE, designated 



SEQ ID:5135, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24120] Another function of GAM144 is therefore inhibition of 
Phosphatidylcholine transfer protein (PCTP, Accession 
NP_067036.1), a gene which catalyzes the transfer of 
phosphatidylcholine between membranes (by similarity). 
Accordingly, utilities of GAM144 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with PCTP. 

[24121] The function of PCTP has been established by previous 

studies. Phosphatidylcholine (PC) transfer protein (PCTP) is 
a cytosolic protein first purified from bovine and rat liver 
that catalyzes intermembrane transfer of PC. By searching 
an EST database for homologs of bovine Pctp, followed by 
5- prime RACE and PCR of a kidney cDNA library, Cohen 
et al. (1999) obtained a cDNA encoding human PCTP. The 
deduced 214- amino acid human protein is 76% and 80% 
identical to bovine and rat Pctp, respectively. Northern 
blot analysis revealed wide expression of an approxi- 
mately 2.3- kb PCTP transcript in all tissues tested except 
thymus. Highest expression was detected in liver, pla- 
centa, testis, kidney, and heart, and lowest levels were 
found in brain and lung. 



[24122] Animal model experiments lend further support to the 

function of PCTP. Van Helvoort et al. (1999) disrupted the 
Pctp gene in mice. Pctp knockout mice showed no defects 
in the secretion of PC into bile or lung surfactant, and the 
lipid content and composition of bile and surfactant was 
normal. The authors concluded that PCTP does not play a 
major role in transporting PC from the endoplasmic retic- 
ulum, where it is synthesized, to the hepatocyte canalicu- 
lar membrane. 

[24123] it j S appreciated that the abovementioned animal model 
for PCTP is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[24124] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2412 5] Cohen, D. E.; Green, R. M.; Wu, M. K.; Beier, D. R. : 

Cloning, tissue- specific expression, gene structure and 
chromosomal localization of human phosphatidylcholine 
transfer protein. Biochim. Biophys. Acta 1447: 265- 270, 
1999. ; and 

[24126] van Helvoort, A.; de Brouwer, A.; Ottenhoff, R.; Brouwers, 
J. F. H. M.; Wijnholds, J.; Beijnen, J. H.; Rijneveld, A.; van 



der Valk, M. A.; Majoor, D.; Voorhout, W.; Wirtz, K. W. A.; 
El. 

[24127] Further studies establishing the function and utilities of 
PCTP are found in John Hopkins OMIM database record ID 
606055, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Pdz and Mm domain 
2 (mystique) (PDLIM2, Accession NP.789847.1) is another 
GAM 144 target gene, herein designated TARGET GENE. 
PDLIM2 BINDING SITE is a target binding site found in the 
3 X untranslated region of multiple transcripts of mRNA 
encoded by PDLIM2, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of PDLIM2 BINDING SITE, desig- 
nated SEQ ID:3034, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[24128] Another function of GAM144 is therefore inhibition of Pdz 
and Mm domain 2 (mystique) (PDLIM2, Accession 
NP_789847.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PDLIM2. 

[24129] pifi (Accession XP.290643.1) is another GAM 144 target 



gene, herein designated TARGET GENE. PIF1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by PIF1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PIF1 BINDING 
SITE, designated SEQ ID:19368, to the nucleotide se- 
quence of GAM144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[24130] Another function of GAM144 is therefore inhibition of PIF1 
(Accession XP_290643.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with PIF1. 

[24131] Polycystic kidney disease 2-like 1 (PKD2L1, Accession 
NP.057196.1) is another GAM144 target gene, herein 
designated TARGET GENE. PKD2L1 BINDING SITE is a tar- 
get binding site found in the 5^ untranslated region of 
mRNA encoded by PKD2L1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PKD2L1 BINDING 
SITE, designated SEQ ID:7698, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 



nated SEQID:361. 

[24132] Another function of GAM144 is therefore inhibition of 
Polycystic kidney disease 2— like 1 (PKD2L1, Accession 
NP_057196.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PKD2L1. 

[24133] Procollagen-lysine, 2-oxoglutarate 5-dioxygenase (lysine 
hydroxylase, ehlers-danlos syndrome type vi) (PLOD, Ac- 
cession NP_000293.1) is another GAM144 target gene, 
herein designated TARGET GENE. PLOD BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by PLOD, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of PLOD BINDING SITE, 
designated SEQ ID:2035, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[24134] Another function of GAM144 is therefore inhibition of 

Procollagen-lysine, 2-oxoglutarate 5-dioxygenase (lysine 
hydroxylase, ehlers-danlos syndrome type vi) (PLOD, Ac- 
cession NP_000293.1) . Accordingly, utilities of GAM144 
include diagnosis, prevention and treatment of diseases 



and clinical conditions associated with PLOD. 

[24135] Polymerase (dna directed), eta (POLH, Accession 

NP_006493.1) is another GAM144 target gene, herein 
designated TARGET GENE. POLH BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by POLH, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of POLH BINDING SITE, designated 
SEQ ID:6619, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24136] Another function of GAM144 is therefore inhibition of 
Polymerase (dna directed), eta (POLH, Accession 
NP_006493.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with POLH. 

[24137] POMT2 (Accession NP.037514.1) is another GAM144 tar- 
get gene, herein designated TARGET GENE. POMT2 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by POMT2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of POMT2 



BINDING SITE, designated SEQ ID:15796, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[24138] Another function of GAM144 is therefore inhibition of 

POMT2 (Accession NP_037514.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with POMT2. 

[24139] pqu domain, class 2, associating factor 1 (POU2AF1, Ac- 
cession NP_006226.1) is another GAM144 target gene, 
herein designated TARGET GENE. POU2AF1 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by POU2AF1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of POU2AF1 
BINDING SITE, designated SEQ ID:892, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[24140] Another function of GAM 144 is therefore inhibition of Pou 
domain, class 2, associating factor 1 (POU2AF1, Accession 
NP_006226.1), a gene which is a transcriptional coactiva- 
tor that specifically associates with either octl or oct2 and 
therefore may be associated with A form of b- cell 



leukemia. Accordingly, utilities of GAM144 include diag- 
nosis, prevention and treatment of A form of b- cell 
leukemia, and of other diseases and clinical conditions 
associated with POU2AF1. 

[24141] The function of POU2AF1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.Peptidylprolyl isomerase b (cyclophilin b) 
(PPIB, Accession NP_000933.1) is another GAM144 target 
gene, herein designated TARGET GENE. PPIB BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by PPIB, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of PPIB BINDING 
SITE, designated SEQ ID:8556, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[24142] Another function of GAM144 is therefore inhibition of 

Peptidylprolyl isomerase b (cyclophilin b) (PPIB, Accession 
NP_000933.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PPIB. 



[24143] Peptidyl prolyl isomerase e (cyclophilin e) (PPIE, Accession 
NP_006103.1) is another GAM144 target gene, herein 
designated TARGET GENE. PPIE BINDING SITE1 and PPIE 
BINDING SITE2 are target binding sites found in untrans- 
lated regions of mRNA encoded by PPIE, corresponding to 
target binding sites such as BINDING SITE I, BINDING SITE 
II or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of PPIE BINDING 
SITE1 and PPIE BINDING SITE2, designated SEQ ID:11142 
and SEQ ID: 18340 respectively, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[24144] Another function of GAM144 is therefore inhibition of 

Peptidylprolyl isomerase e (cyclophilin e) (PPIE, Accession 
NP_006103.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PPIE. 

[24145] Protein phosphatase 1, regulatory (inhibitor) subunit 16b 
(PPP1R16B, Accession NP_056383.1) is another GAM144 
target gene, herein designated TARGET GENE. PPP1R16B 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by PPP1R16B, corre- 
sponding to a target binding site such as BINDING SITE I, 



BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PPP1R16B BINDING SITE, designated SEQ ID:14705, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 
[24146] Another function of GAM144 is therefore inhibition of 

Protein phosphatase 1, regulatory (inhibitor) subunit 16b 
(PPP1R16B, Accession NP_056383.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PPP1R16B. 

[24147] Protein phosphatase 1, regulatory (inhibitor) subunit 3c 
(PPP1R3C, Accession NP_005389.1) is another GAM144 
target gene, herein designated TARGET GENE. PPP1R3C 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by PPP1R3C, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
PPP1R3C BINDING SITE, designated SEQ ID:19147, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24148] Another function of GAM144 is therefore inhibition of 



Protein phosphatase 1, regulatory (inhibitor) subunit 3c 
(PPP1R3C, Accession NP_005389.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
PPP1R3C. 

[24149] Rabll-FIP3 (Accession NP_055515.1) is another GAM144 
target gene, herein designated TARGET GENE. Rabll-FIP3 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by Rabll-FIP3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
Rabll-FIP3 BINDING SITE, designated SEQ ID:14310, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24150] Another function of GAM144 is therefore inhibition of 

Rabll-FIP3 (Accession NP.055515.1) . Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
Rabll-FIP3. 

[24151] Retinoic acid induced 17 (RAI17, Accession NP_065071.1) 
is another GAM 144 target gene, herein designated TAR- 
GET GENE. RAI17 BINDING SITE is a target binding site 



found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by RAI17, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig.8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of RAI17 BINDING 
SITE, designated SEQ ID:513, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[24152] Another function of GAM144 is therefore inhibition of 

Retinoic acid induced 17 (RAI17, Accession NP_065071.1) 
. Accordingly, utilities of GAM144 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RAI17. 

[24153] R as guanyl releasing protein 4 (RASGRP4, Accession 
NP_443181.2) is another GAM144 target gene, herein 
designated TARGET GENE. RASGRP4 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by RASGRP4, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig.8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RASGRP4 BINDING SITE, designated SEQ ID: 10432, to the 
nucleotide sequence of GAM144 RNA, herein designated 



GAM RNA, also designated SEQ ID:361. 

[24154] Another function of GAM144 is therefore inhibition of Ras 
guanyl releasing protein 4 (RASGRP4, Accession 
NP.443181.2) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RASGRP4. 

t 241 55] Recq protein-like 5 (RECQL5, Accession NP_004250.1) is 
another GAM 144 target gene, herein designated TARGET 
GENE. RECQL5 BINDING SITE is a target binding site found 
in the 3 x untranslated region of mRNA encoded by 
RECQL5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of RECQL5 BINDING SITE, designated 
SEQ ID: 15459, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[24156] Another function of GAM144 is therefore inhibition of 
Recq protein-like 5 (RECQL5, Accession NP_004250.1) . 
Accordingly, utilities of GAM144 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RECQL5. 

[24157] Regulator of g-protein signalling 6 (RGS6, Accession 



NP_004287.3) is another GAM144 target gene, herein 
designated TARGET GENE. RGS6 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RGS6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RGS6 BINDING SITE, designated 
SEQ ID:5092, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24158] Another function of GAM144 is therefore inhibition of 
Regulator of g-protein signalling 6 (RGS6, Accession 
NP.004287.3) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RGS6. 

[24159] RNF144 (Accession NP_055561.1) is another GAM144 tar- 
get gene, herein designated TARGET GENE. RNF144 BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by RNF144, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RNF144 
BINDING SITE, designated SEQ ID:7933, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 



also designated SEQ ID:361. 
[24160] Another function of GAM144 is therefore inhibition of 
RNF144 (Accession NP_055561.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
RNF144. 

[24161] Rar-related orphan receptor b (RORB, Accession 

NP_008845.2) is another GAM144 target gene, herein 
designated TARGET GENE. RORB BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by RORB, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RORB BINDING SITE, designated 
SEQ ID:8536, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24162] Another function of GAM144 is therefore inhibition of 
Rar-related orphan receptor b (RORB, Accession 
NP_008845.2), a gene which is an orphan nuclear recep- 
tor. Accordingly, utilities of GAM144 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with RORB. 

[24163] The function of RORB has been established by previous 



studies. ROR- beta is a transcription factor and belongs to 
the nuclear receptor family (Carlberg et al., 1994). Mem- 
bers of this superfamily share a common modular struc- 
ture composed of a transactivation domain, a DNA- bind- 
ing domain, and a ligand- binding domain (Evans, 1988). 
Typically, their transcriptional transactivation function is 
regulated by small lipophilic molecules, such as steroid 
hormones, vitamin D, retinoic acids, and thyroid hormone. 
These molecules are synthesized in the organism and 
pass readily through the plasma membrane to reach the 
corresponding receptors inside the cell. In addition to the 
classic hormone receptors, a growing number of nuclear 
receptors for which no ligands are known have been iden- 
tified by homology cloning. These nuclear receptors are 
referred to as 'orphan' nuclear receptors. ROR- beta is 
such an orphan nuclear receptor, forming a subfamily with 
the closely related nuclear receptors ROR- alpha (RORA; 
600825) and ROR- gamma (RORC; 602943 
[24164] Animal model experiments lend further support to the 

function of RORB. ROR- beta is expressed in areas of the 
central nervous system that are involved in the processing 
of sensory information, including spinal cord, thalamus, 
and sensory cerebellar cortices. Additionally, ROR- beta 



localizes to the 3 principal anatomic components of the 
mammalian timing system: the suprachiasmatic nuclei, 
the retina, and the pineal gland. Andre et al. (1998) 
showed that RORB mRNA levels oscillate in retina and 
pineal gland with a circadian rhythm that persists in con- 
stant darkness. They generated RORB- deficient mice by 
gene targeting in embryonic stem cells and analyzed their 
phenotypic behavior. Rorb - /- mice display a duck- like 
gait, transient male incapability to reproduce sexually, 
and a severely disorganized retina that suffers from post- 
natal degeneration. Consequently, adult Rorb - /- mice 
are blind, yet their circadian activity rhythm is still en- 
trained by light- dark cycles. Under conditions of constant 
darkness, Rorb - /- mice display an extended period of 
free- running rhythmicity. The overall behavioral pheno- 
type of Rorb - /- mice, together with the chromosomal 
localization of the gene on mouse chromosome 4, sug- 
gested a close relationship to the spontaneous mouse 
mutation Vacillans' described by Sirlin (1956) and now 
thought to be extinct 
[24165] it is appreciated that the abovementioned animal model 
for RORB is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 



ciated from the publications sited hereinbelow. 

[24166] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24167] Evans, R. M. : The steroid and thyroid hormone receptor 
superfamily. Science 240: 889- 895, 1988. ; and 

[24168] Andre, E.; Conquet, F.; Steinmayr, M.; Stratton, S. C; Por- 
ciatti, V.; Becker- Andre, M. : Disruption of retinoid- re- 
lated orphan receptor beta changes circadian behavior, 
causes retinal deg. 

[24169] Further studies establishing the function and utilities of 
RORB are found in John Hopkins OMIM database record ID 
601972, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Ribosomal protein 
sl5 (RPS15, Accession NP_001009.1) is another CAM144 
target gene, herein designated TARGET GENE. RPS15 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by RPS15, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
RPS15 BINDING SITE, designated SEQ ID: 18606, to the nu- 
cleotide sequence of GAM 144 RNA, herein designated 



GAM RNA, also designated SEQ ID:361. 

[24170] Another function of GAM144 is therefore inhibition of Ri- 
bosomal protein sl5 (RPS15, Accession NP_001009.1), a 
gene which is a component of the small 40S ribosomal 
subunit. Accordingly, utilities of GAM144 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with RPS15. 

[24171] The function of RPS15 has been established by previous 
studies. The gene called Rig (rat insulinoma gene) was 
first isolated from a cDNA library of rat insulinomas. Its 
cognate gene has been found to be activated in various 
human tumors such as insulinomas, esophageal cancers, 
and colon cancers. Inoue et al. (1987) isolated a human 
insulinoma cDNA encoding the human homolog of Rig. 
Structural analysis indicated that the predicted 145- 
amino acid RIG protein may be a DNA- binding protein. 
Shiga et al. (1990) isolated the genomic sequence of hu- 
man RIG from a genomic DNA library constructed from a 
human esophageal carcinoma and determined its com- 
plete nucleotide sequence. The gene is composed of 
about 3,000 nucleotides and divided into 4 exons sepa- 
rated by 3 introns. The transcription initiation site was lo- 
cated - 46 bp upstream from the first ATG codon. Because 



of CpG islands in the 5- prime region and regions with a 
high GC content and because of the wide expression of 
RIG in tissues and cells, Shiga et al. (1990) suggested that 
RIG may belong to the class of 'housekeeping' genes, 
whose products are necessary for the growth of all cell 
types. The human genome contains at least 6 copies of 
RIG pseudogenes, 4 of which have the characteristics of 
processed pseudogenes. Kitagawa et al. (1991) demon- 
strated the normal function of Rig. They showed that the 
immunoreactivity to a monoclonal antibody against the 
deduced Rig protein and the translation product of Rig 
mRNA comigrated with ribosomal protein S15. The amino 
acid sequence of ribosomal protein S15 purified from rat 
liver coincided with that deduced from the nucleotide se- 
quence of Rig mRNA, but there were indications that the 
initiator methionine was removed and the succeeding 
alanyl residue was monoacetylated. The authors con- 
cluded that the product of the Rig gene is ribosomal pro- 
tein S15. By somatic cell hybrid and radiation hybrid map- 
ping analyses, Kenmochi et al. (1998) mapped the human 
RPS15 gene to 19p. 

[24172] 

[24173] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24174] Kitagawa, M.; Takasawa, S.; Kikuchi, N.; Itoh, T.; Teraoka, 
H.; Yamamoto, H.; Okamoto, H. : Rig encodes ribosomal 
protein S15: the primary structure of mammalian riboso- 
mal protein S15. FEBS Lett. 283: 210- 214, 1991. ; and 

[24175] Kenmochi, N.; Kawaguchi, T.; Rozen, S.; Davis, E.; Good- 
man, N.; Hudson, T. J.; Tanaka, T.; Page, D. C. : A map of 
75 human ribosomal protein genes. Genome Res. 8: 509- 
523, 1998. 

[24176] Further studies establishing the function and utilities of 
RPS15 are found in John Hopkins OMIM database record 
ID 180535, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. SCAM- 1 
(Accession NP_005766.2) is another GAM144 target gene, 
herein designated TARGET GENE. SCAM-1 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by SCAM-1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SCAM-1 BIND- 
ING SITE, designated SEQ ID:8414, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 



also designated SEQ ID:361. 
[24177] Another function of GAM144 is therefore inhibition of 

SCAM-1 (Accession NP_005766.2) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with SCAM- 
1. 

[24178] stearoyl-coa desaturase (delta-9-desaturase) (SCD, Ac- 
cession NP_005054.2) is another GAM144 target gene, 
herein designated TARGET GENE. SCD BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by SCD, corresponding to a target binding 
site such as BINDING SITE I, BINDING SITE II or BINDING 
SITE III of Fig. 8. Table 4 illustrates the complementarity of 
the nucleotide sequences of SCD BINDING SITE, desig- 
nated SEQ ID: 10595, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[24179] Another function of GAM144 is therefore inhibition of 
Stearoyl-coa desaturase (delta-9-desaturase) (SCD, Ac- 
cession NP_005054.2), a gene which functions in the syn- 
thesis of unsaturated fatty acids. Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SCD. 



[24180] The function of SCD has been established by previous 

studies. Stearoyl- CoA desaturase (SCD; EC 1.14.99.5) is 
an iron- containing enzyme that catalyzes a rate- limiting 
step in the synthesis of unsaturated fatty acids. The prin- 
cipal product of SCD is oleic acid, which is formed by de- 
saturation of stearic acid. The ratio of stearic acid to oleic 
acid has been implicated in the regulation of cell growth 
and differentiation through effects on cell- membrane 
fluidity and signal transduction (Zhang et al. (1999)). 
Thiede et al. (1986) isolated cDNAs encoding rat SCD. By 
RT- PCR of adipose tissue RNA with primers based on the 
sequence of rat SCD, Li et al. (1994) isolated a partial hu- 
man SCD cDNA. Using RNase protection assays, the au- 
thors found that human SCD was expressed at higher lev- 
els in colon and esophageal carcinomas than in the coun- 
terpart normal tissues. 

[24181] Animal model experiments lend further support to the 
function of SCD. SCD is a central lipogenic enzyme cat- 
alyzing the synthesis of monounsaturated fatty acids, 
mainly oleate (C18:l) and palmitoleate (C16:l), which are 
components of membrane phospholipids, triglycerides, 
wax esters, and cholesterol esters. Several SCD isoforms 
(SCD1, - 2, and - 3) exist in the mouse. Ntambi et al. 



(2002) showed that mice with a targeted disruption of the 
SCD1 isoform had reduced body adiposity, increased in- 
sulin (OMIM Ref. No. 176730) sensitivity, and resistance to 
diet- induced weight gain. The protection from obesity 
involved increased energy expenditure and increased oxy- 
gen consumption. Compared with wildtype mice, the 
SCD1- /- mice had increased levels of plasma ketone 
bodies but reduced levels of plasma insulin and leptin. In 
these homozygous null mice, the expression of several 
genes of lipid oxidation was upregulated, whereas lipid 
synthesis genes were downregulated. These observations 
suggested that a consequence of SCD1 deficiency is an 
activation of lipid oxidation in addition to reduced triglyc- 
eride synthesis and storage. 

[24182] | t j S appreciated that the abovementioned animal model 
for SCD is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[24183] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24184] NtambiJ. M.; Miyazaki, M.; StoehrJ. P.; Lan, H.; 

Kendziorski, C. M.; Yandell, B. S.; Song, Y.; Cohen, P.; 



Friedman, J. M.; Attie, A. D. : Loss of stearoyl- CoA desat- 
urase- 1 function protects mice against adiposity. Proc. 
Nat. Acad. Sci. 99: 11482- 11486, 2002. ; and 

t 241 85] Zhang, L; Ge, L; Parimoo, S.; Stenn, K.; Prouty, S. M. : Hu- 
man stearoyl- CoA desaturase: alternative transcripts 
generated from a single gene by usage of tandem 
polyadenylation sites. 

[24186] Further studies establishing the function and utilities of 
SCD are found in John Hopkins OMIM database record ID 
604031, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Sialic acid binding 
ig-like lectin 10 (SIGLEC10, Accession NP.149121.2) is 
another GAM 144 target gene, herein designated TARGET 
GENE. SIGLEC10 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
SIGLEC10, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SIGLEC10 BINDING SITE, designated 
SEQ ID: 17706, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[24187] Another function of GAM144 is therefore inhibition of 



Sialic acid binding ig-like lectin 10 (SIGLEC10, Accession 
NP.149121.2) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SIGLEC10. 

[24188] siT (Accession NP_05 5265.1) is another GAM 144 target 
gene, herein designated TARGET GENE. SIT BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by SIT, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SIT BINDING 
SITE, designated SEQ ID:3507, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[24189] Another function of GAM144 is therefore inhibition of SIT 
(Accession NP_055265.1), a gene which recruits tyrosine 
phosphatase SHP2 to the cell membrane. Accordingly, 
utilities of GAM144 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with SIT. 

[24190] The function of SIT has been established by previous 

studies. By tryptic peptide sequence analysis of a 30/40- 
kD disulfide- linked homodimeric glycoprotein that had 



been copurified with TRIM, followed by searching an EST 
database, Marie- Cardine et al. (1999) identified a cDNA 
encoding a deduced 196- amino acid protein that they 
designated SIT. Sequence analysis predicted that SIT has a 
putative 22- amino acid hydrophobic leader peptide, an 
18- amino acid extracellular domain containing a poten- 
tial N- glycosylation site and a cys residue that may be in- 
volved in an interchain disulfide bond, a 20- amino acid 
transmembrane domain, and a 136- amino acid intracel- 
lular portion containing several potential phosphorylation 
sites. SIT also contains 6 tyrosine residues, 5 of which 
may be involved in Src (OMIM Ref. No. 190090) homol- 
ogy- 2 (SH2) domain- mediated protein- protein interac- 
tions after phosphorylation. The cytoplasmic portion of 
SIT possesses a potential immunoreceptor tyrosine- 
based inhibitory motif, or ITIM, suggesting the potential 
for interactions with SHP1 (PTPN6; 176883) or SHP2 
(PTPN11; 176876). Western blot analysis demonstrated 
that SIT is expressed as an approximately 40- kD protein 
that is reduced to approximately 20 kD by endoglycosi- 
dase treatment. Northern blot analysis detected strong 
expression of an approximately 1.6- kb SIT transcript in 
thymus, with lower expression detected in spleen and 



lymph nodes. Weak expression was detected in peripheral 
blood leukocytes, bone marrow, and T cell lines, but no 
expression was detected in monocytic cell lines. Im- 
munofluorescence microscopy and immunoprecipitation 
analysis localized overexpressed SIT in cell membranes. 
Western blot analysis showed that SIT is a substrate for 
the Src protein kinases FYN (OMIM Ref. No. 137025) and 
LCK (OMIM Ref. No. 153390), as well as for ZAP70 (OMIM 
Ref. No. 176947). Overexpressed SIT was shown to act as 
a negative regulator for transcriptional activity of the nu- 
clear factor of activated T cells (NFAT; OMIM Ref. No. 
600489) via a mechanism upstream of phospholipase C 
(see OMIM Ref. No. PLCG1; 172420), and SIT recruits SHP2 
but not SHP1 to the cell membrane via the ITIM. Hubener 
et al. (2001) determined that the SIT gene contains 5 ex- 
ons and spans 1.8 kb of genomic DNA. The SIT promoter 
demonstrated strong transcriptional activity and potential 
binding sites for both ubiquitous and lymphoid- specific 
transcription factors 

[24191] 

[24192] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 



[24193] Hubener, C; Mincheva, A.; Lichter, P.; Schraven, B.; 

Bruyns, E. : Complete sequence, genomic organization, 
and chromosomal localization of the human gene encod- 
ing the SHP2- interacting transmembrane adaptor protein 
(SIT). Immunogenetics 53: 337- 341, 2001. ; and 

t 241 ^ 4 ] Marie- Cardine, A.; Kirchgessner, H.; Bruyns, E.; 

Shevchenko, A.; Mann, M.; Autschbach, F.; Ratnofsky, S.; 
Meuer, S.; Schraven, B. : SHP2- interacting transmembrane 
adaptor protein (SIT). 

[24195] Further studies establishing the function and utilities of 
SIT are found in John Hopkins OMIM database record ID 
604964, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Solute carrier family 
12 (potassium/chloride transporters), member 7 
(SLC12A7, Accession NP.006589.1) is another CAM144 
target gene, herein designated TARGET GENE. SLC12A7 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by SLC12A7, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SLC12A7 BINDING SITE, designated SEQ ID:8621, to the 
nucleotide sequence of GAM144 RNA, herein designated 



GAM RNA, also designated SEQ ID:361. 

[24196] Another function of GAM144 is therefore inhibition of So- 
lute carrier family 12 (potassium/chloride transporters), 
member 7 (SLC12A7, Accession NP_006589.1), a gene 
which is a potassium/chloride- cotransporter. Accord- 
ingly, utilities of GAM144 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLC12A7. 

[24197] The function of SLC12A7 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM105.1. Solute carrier family 26 (sulfate transporter), 
member 2 (SLC26A2, Accession NP_000103.1) is another 
GAM144 target gene, herein designated TARGET GENE. 
SLC26A2 BINDING SITE is a target binding site found in 
the 3^ untranslated region of mRNA encoded by SLC26A2, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SLC26A2 BINDING SITE, designated SEQ 
ID:5087, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24198] Another function of GAM144 is therefore inhibition of So- 



lute carrier family 26 (sulfate transporter), member 2 
(SLC26A2, Accession NP_000103.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
SLC26A2. 

[24199] Solute carrier family 2 (facilitated glucose transporter), 
member 6 (SLC2A6, Accession NP_060055.1) is another 
GAM144 target gene, herein designated TARGET GENE. 
SLC2A6 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by SLC2A6, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SLC2A6 BINDING SITE, designated SEQ ID:8775, to the 
nucleotide sequence of GAM144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24200] Another function of GAM144 is therefore inhibition of So- 
lute carrier family 2 (facilitated glucose transporter), 
member 6 (SLC2A6, Accession NP_060055.1) . Accord- 
ingly, utilities of GAM144 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLC2A6. 

[24201] Solute carrier family 4, sodium bicarbonate transporter- 



like, member 11 (SLC4A11, Accession NP_114423.1) is 
another GAM 144 target gene, herein designated TARGET 
GENE. SLC4A11 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
SLC4A11, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC4A11 BINDING SITE, designated 
SEQ ID:6573, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24202] Another function of GAM144 is therefore inhibition of So- 
lute carrier family 4, sodium bicarbonate transporter-like, 
member 11 (SLC4A11, Accession NP.114423.1) . Accord- 
ingly, utilities of GAM144 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with SLC4A11. 

[24203] Solute carrier family 7 (cationic amino acid transporter, y+ 
system), member 5 (SLC7A5, Accession NP.003477.3) is 
another GAM 144 target gene, herein designated TARGET 
GENE. SLC7A5 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
SLC7A5, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC7A5 BINDING SITE, designated 
SEQ ID: 17430, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[24204] Another function of GAM144 is therefore inhibition of So- 
lute carrier family 7 (cationic amino acid transporter, y+ 
system), member 5 (SLC7A5, Accession NP.003477.3), a 
gene which mediates transport of large and small neutral 
amino acids. Accordingly, utilities of GAM144 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with SLC7A5. 

[24205] The function of SLC7A5 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM98.1.SMP3 (Accession NP_079439.2) is another 
GAM 144 target gene, herein designated TARGET GENE. 
SMP3 BINDING SITE is a target binding site found in the 3 x 
untranslated region of mRNA encoded by SMP3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
SMP3 BINDING SITE, designated SEQ ID:7660, to the nu- 



cleotide sequence of GAM 144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24206] Another function of GAM144 is therefore inhibition of 

SMP3 (Accession NP.079439.2) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with SMP3. 

[24207] smt3 suppressor of mif two 3 homolog 1 (yeast) (SMT3H1, 
Accession NP_008867.1) is another GAM 144 target gene, 
herein designated TARGET GENE. SMT3H1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by SMT3H1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of SMT3H1 BIND- 
ING SITE, designated SEQ ID:11346, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[24208] Another function of GAM144 is therefore inhibition of 

Smt3 suppressor of mif two 3 homolog 1 (yeast) (SMT3H1, 
Accession NP_008867.1), a gene which is involved in the 
function and/or structure of the eukaryotic kinetochore. 
Accordingly, utilities of GAM144 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 



associated with SMT3H1. 
[24209] The function of SMT3H1 has been established by previous 
studies. TEXT Lapenta et al. (1997) used cDNA selection to 
isolate coding sequences from cosmids mapping to the 
gene- rich telomeric region of human chromosome 21q. A 
cDNA, which the authors termed SMT3A, was isolated and 
mapped between the loci PFKL and D21S171 on 21q22.3, 
about 2.2 Mb proximal to the telomere. The predicted 
protein of 103 amino acids was found to be a homolog of 
the S. cerevisiae SMT3 protein, whose gene was previously 
isolated as a suppressor of mutations in the MIF2 gene 
(Meluh and Koshland, 1995). The yeast MIF2 gene en- 
codes an essential centromeric protein and shows homol- 
ogy to mammalian CENPC (see OMIM Ref. No. 117141), an 
integral component of active kinetochores (Meluh and 
Koshland, 1995). The proposed role of yeast SMT3 as a 
centromeric protein and the strong evolutionary conserva- 
tion of the human SMT3A gene suggested to Lapenta et 
al. (1997) that the encoded protein is involved in the 
function and/or structure of the eukaryotic kinetochore. 
SMT3A is also highly homologous to ubiquitin (OMIM Ref. 
No. 191320). Lapenta et al. (1997) identified 2 additional 
human SMT3- like sequences, named SMT3B (OMIM Ref. 



No. 603042) and SMT3C (OMIM Ref. No. 601912), as ex- 
pressed sequence tags; SMT3A shares 87% amino acid 
identity with SMT3B and 47% identity with SMT3C. 

[24210] 

[24211] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24212] Lapenta, V.; Chiurazzi, P.; van der Spek, P.; Pizzuti, A.; 
Hanaoka, F.; Brahe, C. : SMT3A, a human homologue of 
the S. cerevisiae SMT3 gene, maps to chromosome 21qter 
and defines a novel gene family. Genomics 40: 362- 366, 
1997. ; and 

[24213] Meluh, P. B.; Koshland, D. : Suppressors of MIF2, a puta- 
tive centromere protein gene in Saccharomyces cerevisiae. 
(Abstract) Molec. Biol. Cell 6 (supp.): 360a only, 1995. 

[24214] Further studies establishing the function and utilities of 
SMT3H1 are found in John Hopkins OMIM database record 
ID 602231, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Serum re- 
sponse factor (c-fos serum response element-binding 
transcription factor) (SRF, Accession NP_003 122.1) is an- 
other GAM 144 target gene, herein designated TARGET 
GENE. SRF BINDING SITE is a target binding site found in 



the 3 X untranslated region of mRNA encoded by SRF, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of SRF BINDING SITE, designated SEQ ID:7478, to the nu- 
cleotide sequence of GAM 144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24215] Another function of GAM144 is therefore inhibition of 
Serum response factor (c-fos serum response element- 
binding transcription factor) (SRF, Accession 
NP.003122.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with SRF. 

[24216] Synaptotagmin iii (SYT3, Accession NP_115674.1) is an- 
other GAM 144 target gene, herein designated TARGET 
GENE. SYT3 BINDING SITE is a target binding site found in 
the 5^ untranslated region of mRNA encoded by SYT3, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of SYT3 BINDING SITE, designated SEQID:20170, 
to the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 



[24217] Another function of GAM144 is therefore inhibition of 
Synaptotagmin iii (SYT3, Accession NP_115674.1) . Ac- 
cordingly, utilities of GAM144 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SYT3. 

[24218] Transcription factor 2, hepatic; If-b3; variant hepatic nu- 
clear factor (TCF2, Accession NP_006472.1) is another 
GAM 144 target gene, herein designated TARGET GENE. 
TCF2 BINDING SITE is a target binding site found in the 3 X 
untranslated region of multiple transcripts of mRNA en- 
coded byTCF2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TCF2 BINDING SITE, designated 
SEQ ID: 15301, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[24219] Another function of GAM144 is therefore inhibition of 

Transcription factor 2, hepatic; If-b3; variant hepatic nu- 
clear factor (TCF2, Accession NP_006472.1), a gene which 
probably binds to the inverted palindrome 5 - gttaatnat- 
taac- 3'. and therefore is associated with Maturity- onset 
diabetes of the young type 5 (mody5), familial hypoplastic 



glomerulocystic kidney disease (gckd). Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of Maturity- onset diabetes of the young type 5 
(mody5), familial hypoplastic glomerulocystic kidney dis- 
ease (gckd), and of other diseases and clinical conditions 
associated with TCF2. 
[24220] The function of TCF2 has been established by previous 
studies. Abbott et al. (1990) isolated and partially se- 
quenced a human clone corresponding to the gene for 
liver- specific transcription factor LFB3. Furthermore, they 
designed oligonucleotide primers for TCF2 (also called 
HNF1B) and used them to amplify specifically the human 
gene in human/rodent somatic cell hybrids by the poly- 
merase chain reaction. They showed that TCF2 maps to 
17q between the centromere and the breakpoint of acute 
promyelocytic leukemia, i.e., proximal to 17q22. Hepato- 
cyte nuclear factor- 1 (HNF1A, or TCF1; 142410) is a 
homeodomain- containing transcriptional activator re- 
quired for the liver- specific expression of a variety of 
genes. Bach et al. (1991) isolated a cDNA clone from a hu- 
man liver library encoding a protein, designated HNF1B, 
that is highly homologous to HNF1A (also called TCF1) in 
3 regions, including the homeo domain and the dimeriza- 



tion domain. They showed that this protein can het- 
erodimerize with human HNF1A in vitro. Sequence com- 
parison with a rat variant HNF1A identified the cDNA as 
the human homolog. HNF1B is a nuclear protein recogniz- 
ing the same binding site as HNF1A. By Northern blot 
analysis, Bach et al. (1991) showed that the HNF1B tran- 
scripts are present in differentiated human HepG2 hep- 
atoma cells as well as in rat liver and that this transcript 
level is 10- to 20- fold lower than that of HNF1A. They 
assigned the HNF1B gene to human chromosome 17 and 
mouse chromosome 11. The HNF1A gene maps to human 
chromosome 12 and mouse chromosome 5. 

[24221] 

[24222] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24223] Abbott, C; Piaggio, C; Ammendola, R.; Solomon, E.; 

Povey, S.; Gounari, F.; De Simone, V.; Cortese, R. : Map- 
ping of the gene TCF2 for the transcription factor LFB3 to 
human chromosome 17 by polymerase chain reaction. 
Genomics 8: 165- 167, 1990. ; and 

[24224] Bach, |.; Mattel, M.- G.; Cereghini, S.; Yaniv, M. : Two 

members of an HNF1 homeoprotein family are expressed 



in human liver. Nucleic Acids Res. 19: 3553- 3559, 1991. 
[24225] Further studies establishing the function and utilities of 
TCF2 are found in John Hopkins OMIM database record ID 
189907, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.T-cell leukemia/ 
lymphoma 6 (TCL6, Accession NP_065575.1) is another 
GAM144 target gene, herein designated TARGET GENE. 
TCL6 BINDING SITE is a target binding site found in the 3^ 
untranslated region of multiple transcripts of mRNA en- 
coded byTCL6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TCL6 BINDING SITE, designated 
SEQ ID:13217, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[24226] Another function of GAM 144 is therefore inhibition of T- 
cell leukemia/lymphoma 6 (TCL6, Accession 
NP_065575.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TCL6. 

[24227] T-cell leukemia/lymphoma 6 (TCL6, Accession 

NP_055233.1) is another GAM144 target gene, herein 



designated TARGET GENE. TCL6 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by TCL6, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of TCL6 
BINDING SITE, designated SEQ ID:13217, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[24228] Another function of GAM 144 is therefore inhibition of T- 
cell leukemia/lymphoma 6 (TCL6, Accession 
NP.055233.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TCL6. 

[24229] Tgfb-induced factor 2 (tale family homeobox) (TGIF2, Ac- 
cession NP_068581.1) is another GAM144 target gene, 
herein designated TARGET GENE. TGIF2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by TGIF2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of TGIF2 BINDING SITE, 
designated SEQ ID: 15336, to the nucleotide sequence of 



GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[24230] Another function of GAM144 is therefore inhibition of 

Tgfb-induced factor 2 (tale family homeobox) (TGIF2, Ac- 
cession NP_068581.1) . Accordingly, utilities of GAM144 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with TGIF2. 

[24231] Tigger transposable element derived 6 (TIGD6, Accession 
NP_112215.1) is another GAM144 target gene, herein 
designated TARGET GENE. TIGD6 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded byTIGD6, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TIGD6 BINDING SITE, designated 
SEQ ID:7598, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24232] Another function of GAM144 is therefore inhibition of 

Tigger transposable element derived 6 (TIGD6, Accession 
NP_112215.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TIGD6. 

[24233] Tr ip| e homeobox 1 (TIX1, Accession NP_055850.1) is an- 



other GAM 144 target gene, herein designated TARGET 
GENE. TIX1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded byTIXl, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of TIX1 BINDING SITE, designated SEQ ID:720, to 
the nucleotide sequence of GAM144 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:361. 

[24234] Another function of GAM144 is therefore inhibition of 

Triple homeobox 1 (TIX1, Accession NP.055850.1) . Ac- 
cordingly, utilities of GAM144 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with TIX1. 

[24235] Transmembrane 4 superfamily member 6 (TM4SF6, Ac- 
cession NP_003261.1) is another GAM144 target gene, 
herein designated TARGET GENE. TM4SF6 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by TM4SF6, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TM4SF6 BINDING 
SITE, designated SEQ ID:6282, to the nucleotide sequence 



of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[24236] Another function of GAM144 is therefore inhibition of 
Transmembrane 4 superfamily member 6 (TM4SF6, Ac- 
cession NP_003261.1), a gene which plays a role in the 
regulation of cell development, activation, growth and 
motility. Accordingly, utilities of GAM144 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with TM4SF6. 

[24237] The function of TM4SF6 has been established by previous 
studies. Members of the transmembrane 4 (or tetraspanin) 
superfamily (TM4SF) contain 4 hydrophobic, presumably 
membrane- spanning sequences and a major presumed 
extracellular loop between the third and fourth hydropho- 
bic domains. Several TM4SF proteins have been shown to 
stimulate or modulate cell growth, and some may asso- 
ciate with integrin and control cell adhesion and move- 
ment. Maeda et al. (1998) isolated a human glioma cDNA 
that has sequence similarity to the TM4SF member 
TM4SF2 (OMIM Ref. No. 300096). By screening a human 
fetal lung cDNA library with a probe corresponding to the 
combined sequences of this cDNA and of an overlapping 
EST, they isolated cDNAs with an open reading frame en- 



coding a deduced 245- amino acid protein termed 
TM4SF6. The TM4SF6 protein contains 4 putative trans- 
membrane domains, several short cysteine motifs charac- 
teristic of TM4SF proteins, and a potential N- glycosyla- 
te site. The TM4SF6 and TM4SF2 proteins are 58% ho- 
mologous. TM4SF6 was expressed as 1.9- and 1.3- kb 
transcripts in all human tissues examined. 

[24238] 

[24239] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24240] Maeda, K.; Matsuhashi, S.; Hori, K.; Xin, Z.; Mukai, T.; 

Tabuchi, K.; Egashira, M.; Niikawa, N. : Cloning and char- 
acterization of a novel human gene, TM4SF6, encoding a 
protein belonging to the transmembrane 4 superfamily, 
and mapped to Xq22. Genomics 52: 240- 242, 1998. ; 
and 

[24241] Todd, S. C; Doctor, V. S.; Levy, S. : Sequences and ex- 
pression of six new members of the tetraspanin/TM4SF 
family. Biochim. Biophys. Acta 1399: 101- 104, 1998. 

[24242] Further studies establishing the function and utilities of 
TM4SF6 are found in John Hopkins OMIM database record 
ID 300191, and in cited publications listed in Table 5, 



which are hereby incorporated by reference. TRAM 2 
(Accession NP_036420.1) is another GAM144 target gene, 
herein designated TARGET GENE. TRAM2 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by TRAM2, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TRAM2 BINDING 
SITE, designated SEQ ID: 12299, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[24243] Another function of GAM144 is therefore inhibition of 

TRAM2 (Accession NP_036420.1) . Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with TRAM2. 

[24244] Tripartite motif-containing 14 (TRIM 14, Accession 

NP_150090.1) is another GAM144 target gene, herein 
designated TARGET GENE. TRIM14 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by TRIM 14, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



TRIM14 BINDING SITE, designated SEQ ID:3991, to the nu- 
cleotide sequence of GAM 144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24245] Another function of GAM 144 is therefore inhibition of Tri- 
partite motif-containing 14 (TRIM14, Accession 
NP_150090.1), a gene which is composed of 3 zinc- bind- 
ing domains and is involved in development and cell 
growth. Accordingly, utilities of GAM144 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with TRIM14. 

[24246] The function of TRIM 14 has been established by previous 
studies. TRIM proteins are composed of 3 zinc- binding 
domains, a RING, a B- box type 1, and a B- box type 2, 
followed by a coiled- coil region. They are involved in de- 
velopment and cell growth. By sequencing cDNAs ran- 
domly selected from a cDNA library derived from the hu- 
man immature myeloid cell line KG- 1, Nagase et al. 
(1995) identified a partial cDNA encoding TRIM14, which 
they called KIAA0129. The deduced 406- amino acid pro- 
tein is 25% identical to RFP (OMIM Ref. No. 602165). 
Northern blot analysis revealed wide expression of 
KIAA0129 that was highest in liver but undetectable in 
skeletal muscle. 



[24247] 

[24248] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24249] Nagase, T.; Seki, N.; Tanaka, A.; Ishikawa, K.; Nomura, N. : 
Prediction of the coding sequences of unidentified human 
genes. IV. The coding sequences of 40 new genes 
(KIAA0121- KIAA0160) deduced by analysis of cDNA 
clones from human cell line KG- 1. DNA Res. 2: 167- 174, 
1995. ; and 

[24250] Reymond, A.; Meroni, C; Fantozzi, A.; Merla, C; Cairo, S.; 
Luzi, L; Riganelli, D.; Zanaria, E.; Messali, S.; Cainarca, S.; 
Guffanti, A.; Minucci, S.; Pelicci, P. G.; Ballabio, A. : T. 

[24251] Further studies establishing the function and utilities of 
TRIM14 are found in John Hopkins OMIM database record 
ID 606556, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Tripartite mo- 
tif-containing 14 (TRIM14, Accession NP_055603.2) is an- 
other GAM 144 target gene, herein designated TARGET 
GENE. TRIM14 BINDING SITE is a target binding site found 
in the 3 X untranslated region of multiple transcripts of 
mRNA encoded by TRIM 14, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 



BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TRIM14 BINDING 
SITE, designated SEQ ID:3991, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[24252] Another function of GAM 144 is therefore inhibition of Tri- 
partite motif-containing 14 (TRIM14, Accession 
NP.055603.2), a gene which is composed of 3 zinc- bind- 
ing domains and is involved in development and cell 
growth. Accordingly, utilities of GAM144 include diagno- 
sis, prevention and treatment of diseases and clinical con- 
ditions associated with TRIM14. 

[24253] The function of TRIM 14 has been established by previous 
studies. TRIM proteins are composed of 3 zinc- binding 
domains, a RING, a B- box type 1, and a B- box type 2, 
followed by a coiled- coil region. They are involved in de- 
velopment and cell growth. By sequencing cDNAs ran- 
domly selected from a cDNA library derived from the hu- 
man immature myeloid cell line KG- 1, Nagase et al. 
(1995) identified a partial cDNA encoding TRIM14, which 
they called KIAA0129. The deduced 406- amino acid pro- 
tein is 25% identical to RFP (OMIM Ref. No. 602165). 
Northern blot analysis revealed wide expression of 



KIAA0129 that was highest in liver but undetectable in 
skeletal muscle. 

[24254] 

[24255] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24256] Nagase, T.; Seki, N.; Tanaka, A.; Ishikawa, K.; Nomura, N. : 
Prediction of the coding sequences of unidentified human 
genes. IV. The coding sequences of 40 new genes 
(KIAA0121- KIAA0160) deduced by analysis of cDNA 
clones from human cell line KG- 1. DNA Res. 2: 167- 174, 
1995. ; and 

[24257] Reymond, A.; Meroni, C; Fantozzi, A.; Merla, C; Cairo, S.; 
Luzi, L; Riganelli, D.; Zanaria, E.; Messali, S.; Cainarca, S.; 
Guffanti, A.; Minucci, S.; Pelicci, P. G.; Ballabio, A. : T. 

[24258] Further studies establishing the function and utilities of 
TRIM14 are found in John Hopkins OMIM database record 
ID 606556, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.TSARGl 
(Accession NP_620712.2) is another GAM144 target gene, 
herein designated TARGET GENE. TSARG1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of mRNA encoded by TSARG1, corresponding to a target 



binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of TSARG1 BINDING 
SITE, designated SEQ ID:9635, to the nucleotide sequence 
of GAM 144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 
[24259] Another function of GAM144 is therefore inhibition of 
TSARG1 (Accession NP.620712.2) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
TSARG1. 

[24260] Uridine monophosphate kinase (UMPK, Accession 

NP.036606.2) is another GAM144 target gene, herein 
designated TARGET GENE. UMPK BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by UMPK, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of UMPK BINDING SITE, designated 
SEQ ID:2776, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24261] Another function of GAM 144 is therefore inhibition of Uri- 
dine monophosphate kinase (UMPK, Accession 



NP_036606.2), a gene which catalyzes the phosphoryla- 
tion of uridine monophosphate to uridine diphosphate, 
and therefore may be associated with Hemophilus in- 
fluenzae type b. Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of Hemophilus in- 
fluenzae type b, and of other diseases and clinical condi- 
tions associated with UMPK. 
[24262] The function of UMPK has been established by previous 
studies. This enzyme (EC 2.7.4.4) catalyzes the first step 
in the production of the pyrimidine nucleoside triphos- 
phates required for RNA and DNA synthesis, namely the 
phosphorylation of uridine monophosphate to uridine 
diphosphate. Giblett et al. (1974) found genetic polymor- 
phism of UMPK by means of starch gel electrophoresis. 
Family studies provided evidence for 3 alleles- - UMPK1, 
UMPK2, and UMPK3- - at an autosomal locus. The UMPK1 
allele was associated with about 3 times the catalytic ac- 
tivity of the UMPK2 allele, so that UMPK2 homozygotes are 
relatively deficient of the enzyme. Two of 3 UMPK2 ho- 
mozygotes were children with prolonged respiratory in- 
fection. This suggested to Giblett et al. (1974) that the 
ability of immunocompetent lymphocytes to respond to 
appropriate stimuli is impaired in the UMPK2 homozygote 



in a manner similar to the immune defect resulting from 
adenosine deaminase deficiency. Alaskan Eskimos have 
the highest known prevalence of invasive Hemophilus in- 
fluenzae type B disease, primarily meningitis: in 1 to 5% of 
all children in the first 2 years of life. In this population a 
polymorphic variant of UMPK, UMPK- 3, is positively asso- 
ciated with invasive HIB disease (relative risk 3.3). No dif- 
ference in levels of naturally acquired HIB anticapsular an- 
tibodies between persons with HIB disease and health 
controls was found. Thus, the UMPK- 3 allele may have a 
role in mediating nonhumoral immunity to HIB (Petersen 
et al., 1985). Giblett et al. (1975) showed that UMPK and 
Rh (OMIM Ref. No. 111700) are linked (lod score of 2.313 
at theta 0.05 on the basis of 4 families). (Rh is located on 
lp36.2- p34. Cook and Hamerton (1979) gave lp32 as 
the SRO of UMPK.) Satlin et al. (1975) assigned UMPK to 
chromosome 1 by study of somatic cell hybrids. Using so- 
matic cell hybrids between a mouse cell line deficient in 
uridine kinase and human cells (Medrano and Green, 
1974), Ruddle and Creagan (1975) provisionally assigned 
UK to chromosome 1. The Goss- Harris method of map- 
ping combined features of recombinational study in fami- 
lies and synteny tests in hybrid cells. As applied to chro- 



mosome 1, the method showed that AK2 and UMPK are 
distal to PGM1 and that the order of the loci is PGM1: 
UMPK: (AK2, alpha- FUC): ENOl (Goss and Harris, 1977). 
Data on gene frequencies of allelic variants were tabulated 
by Roychoudhury and Nei (1988). 

[24263] 

[24264] Full details of the abovementioned studies are described 

in the following publications, the disclosure of which are 

hereby incorporated by reference: 
[24265] ciblett, E. R.; Anderson, J. E.; Chen, S.- H.; Teng, Y.- S.; 

Cohen, F. : Uridine monophosphate kinase: a new genetic 

polymorphism with possible clinical implications. Am. J. 

Hum. Genet. 26: 627- 635, 1974. ; and 
[24266] Roychoudhury, A. K.; Nei, M. : Human Polymorphic Genes: 

World Distribution. New York: Oxford Univ. Press (pub.) 

1988. 

[24267] Further studies establishing the function and utilities of 

UMPK are found in John Hopkins OMIM database record ID 
191710, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Ubiquitin specific 
protease 14 (trna-guanine transglycosylase) (USP14, Ac- 
cession NP_005142.1) is another GAM144 target gene, 
herein designated TARGET GENE. USP14 BINDING SITE is a 



target binding site found in the 5 X untranslated region of 
mRNA encoded by USP14, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of USP14 BINDING SITE, 
designated SEQ ID:11260, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 

[24268] Another function of GAM144 is therefore inhibition of 

Ubiquitin specific protease 14 (trna-guanine transglycosy- 
lase) (USP14, Accession NP_005142.1), a gene which is 
similar to ubiquitin- specific cysteine (thiol) proteases and 
tRNA- guanine transglycosylase. Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with USP14. 

[24269] The function of USP14 and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM94.1. Ubiquitin specific protease 22 (USP22, Acces- 
sion XP_042698.2) is another GAM144 target gene, herein 
designated TARGET GENE. USP22 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by USP22, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of USP22 BINDING SITE, designated 
SEQ ID:7093, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24270] Another function of GAM144 is therefore inhibition of 
Ubiquitin specific protease 22 (USP22, Accession 
XP.042698.2) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with USP22. 

[24271] vvap four-disulfide core domain 1 (WFDC1, Accession 
NP.067020.2) is another GAM144 target gene, herein 
designated TARGET GENE. WFDC1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by WFDC1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of WFDC1 BINDING SITE, designated 
SEQ ID:7098, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24272] Another function of GAM 144 is therefore inhibition of Wap 
four-disulfide core domain 1 (WFDC1, Accession 
NP_067020.2), a gene which is a secretory protein and 



functions as a growth inhibitor. Accordingly, utilities of 
GAM144 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with WFDC1. 
[24273] The function of WFDC1 has been established by previous 
studies. The rat ps20 protein was originally identified as a 
secreted growth inhibitor (Rowley, 1992; Rowley and Tin- 
dall, 1987) and purified to homogeneity from a fetal rat 
urogenital sinus mesenchymal cell line (Rowley et al., 
1995). Larsen et al. (1998) cloned the rat cDNA and found 
that it contains a WAP- type four- disulfide core motif, in- 
dicating it may function as a protease inhibitor. By screen- 
ing a human prostate cDNA library with a partial rat ps20 
cDNA clone as probe, Larsen et al. (2000) cloned a full- 
length WFDC1 cDNA encoding a deduced 220- amino acid 
protein containing a WAP- type four- disulfide core motif. 
They also cloned the mouse homolog and found that the 
human WFDC1 protein shares approximately 86% and 88% 
identity with the rat and mouse proteins, respectively. 
Both the mouse and human WFDC1 genes contain 7 ex- 
ons. By fluorescence in situ hybridization (FISH), Larsen et 
al. (2000) mapped the WFDC1 gene to chromosome 
16q24, an area of frequent loss of heterozygosity (LOH) in 
cancers, including prostate, breast and hepatocellular 



cancers and Wilms tumor. The LOH, combined with the 
growth inhibitory properties of the gene product (ps20), 
suggested that WFDC1 is a tumor suppressor gene. By co- 
hybridizing telomeric and WFDC1 probes in their FISH 
analyses, Larsen et al. (2000) found that WFDC1 is located 
in subband 16q24.3, less that 2 Mb from the telomere. 

[24274] 

[24275] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 2427 6] Rowley, D. R.; Dang, T. D.; Larsen, M.; Gerdes, M. J.; 

McBride, L; Lu, B. : Purification of a novel protein (ps20) 
from urogenital sinus mesenchymal cells with growth in- 
hibitory properties in vitro. J. Biol. Chem. 270: 22058- 
22065, 1995. ; and 

[24277] Larsen, M.; Ressler, S.J.; Gerdes, M.J.; Lu, B.; Byron, M.; 
Lawrence, J. B.; Rowley, D. R. : The WFDC1 gene encoding 
ps20 localizes to 16q24, a region of LOH in multiple can- 
cers. Mammali. 

[24278] Further studies establishing the function and utilities of 
WFDC1 are found in John Hopkins OMIM database record 
ID 605322, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.WFDC13 



(Accession NP_742002.1) is another GAM144 target gene, 
herein designated TARGET GENE. WFDC13 BINDING SITE is 
a target binding site found in the 3^ untranslated region 
of mRNA encoded by WFDC13, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of WFDC13 BIND- 
ING SITE, designated SEQ ID:5225, to the nucleotide se- 
quence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 
[24279] Another function of GAM144 is therefore inhibition of 

WFDC13 (Accession NP.742002.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
WFDC13. 

[24280] x-ray repair complementing defective repair in Chinese 
hamster cells 2 (XRCC2, Accession NP_005422.1) is an- 
other GAM 144 target gene, herein designated TARGET 
GENE. XRCC2 BINDING SITE1 and XRCC2 BINDING SITE2 
are target binding sites found in untranslated regions of 
mRNA encoded by XRCC2, corresponding to target bind- 
ing sites such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 



ity of the nucleotide sequences of XRCC2 BINDING SITE1 
and XRCC2 BINDING SITE2, designated SEQ ID: 11760 and 
SEQ ID: 18231 respectively, to the nucleotide sequence of 
GAM144 RNA, herein designated GAM RNA, also desig- 
nated SEQID:361. 
[24281] Another function of GAM 144 is therefore inhibition of X- 
ray repair complementing defective repair in Chinese 
hamster cells 2 (XRCC2, Accession NP_005422.1), a gene 
which involves in the homologous recombination repair 
(hrr) pathway of double- stranded dna. Accordingly, utili- 
ties of GAM144 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
XRCC2. 

[24282] The function of XRCC2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.ZD52F10 (Accession NP_201574.1) is another 
GAM 144 target gene, herein designated TARGET GENE. 
ZD52F10 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by ZD52F10, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 



quences of ZD52F10 BINDING SITE, designated SEQ 
ID:10953, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 
[24283] Another function of GAM144 is therefore inhibition of 

ZD52F10 (Accession NP.201574.1) . Accordingly, utilities 
of GAM 144 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ZD52F10. 

[24284] zinc finger protein 64 homolog (mouse) (ZFP64, Accession 
NP_071371.2) is another GAM144 target gene, herein 
designated TARGET GENE. ZFP64 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by ZFP64, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ZFP64 
BINDING SITE, designated SEQ ID:10150, to the nucleotide 
sequence of GAM 144 RNA, herein designated GAM RNA, 
also designated SEQ ID:361. 

[24285] Another function of GAM144 is therefore inhibition of Zinc 
finger protein 64 homolog (mouse) (ZFP64, Accession 
NP_071371.2) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with ZFP64. 
[24286] zinc finger protein, multitype 2 (ZFPM2, Accession 

NP_036214.1) is another GAM144 target gene, herein 
designated TARGET GENE. ZFPM2 BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by ZFPM2, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ZFPM2 BINDING SITE, designated 
SEQ ID: 10564, to the nucleotide sequence of GAM144 
RNA, herein designated GAM RNA, also designated SEQ 
ID:361. 

[24287] Another function of GAM144 is therefore inhibition of Zinc 
finger protein, multitype 2 (ZFPM2, Accession 
NP_036214.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZFPM2. 

[24288] zinc fi n g er protein 19 (kox 12) (ZNF19, Accession 

NP_690871.1) is another GAM144 target gene, herein 
designated TARGET GENE. ZNF19 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ZNF19, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 



ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
ZNF19 BINDING SITE, designated SEQ ID:5130, to the nu- 
cleotide sequence of GAM 144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24289] Another function of GAM144 is therefore inhibition of Zinc 
finger protein 19 (kox 12) (ZNF19, Accession 
NP_690871.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF19. 

[24290] zinc finger protein 19 (kox 12) (ZNF19, Accession 

NP.008892.1) is another GAM144 target gene, herein 
designated TARGET GENE. ZNF19 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by ZNF19, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
ZNF19 BINDING SITE, designated SEQ ID:5130, to the nu- 
cleotide sequence of GAM 144 RNA, herein designated 
GAM RNA, also designated SEQ ID:361. 

[24291] Another function of GAM 144 is therefore inhibition of Zinc 
finger protein 19 (kox 12) (ZNF19, Accession 



NP_008892.1) . Accordingly, utilities of GAM144 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ZNF19. 

[24292] Zinc fi n g er protein 297 (ZNF297, Accession NP.005444.3) 
is another GAM144 target gene, herein designated TAR- 
GET GENE. ZNF297 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
ZNF297, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF297 BINDING SITE, designated 
SEQ ID:408, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 

[24293] Another function of GAM144 is therefore inhibition of Zinc 
finger protein 297 (ZNF297, Accession NP_005444.3) . 
Accordingly, utilities of GAM144 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF297. 

[24294] Z inc finger protein 313 (ZNF313, Accession NP_061153.1) 
is another GAM144 target gene, herein designated TAR- 
GET GENE. ZNF313 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
ZNF313, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ZNF313 BINDING SITE, designated 
SEQ ID:8636, to the nucleotide sequence of GAM144 RNA, 
herein designated GAM RNA, also designated SEQ ID:361. 
[24295] Another function of GAM144 is therefore inhibition of Zinc 
finger protein 313 (ZNF313, Accession NP_061153.1) . 
Accordingly, utilities of GAM144 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ZNF313. 

[24296] 

[24297] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 145 
(GAM 145), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[24298] GAM145 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM145 was detected is described hereinabove 
with reference to Figs. 8-15. 

[24299] GAM 145 gene, herein designated GAM GENE, and 

GAM145 target gene, herein designated TARGET GENE, 



are human genes contained in the human genome. 
[24300] GAM145 gene encodes aGAM145 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM145 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM145 precursor RNA is designated SEQ ID:82, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[24301] GAM145 precursor RNA folds onto itself, forming GAM145 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this x hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[24302] GAM145 precursor RNA folds onto itself, forming GAM145 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[24303] Nucleotide sequence of GAM145 precursor RNA, desig- 
nated SEQ-ID: 82, and a schematic representation of a 
predicted secondary folding of GAM 145 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[24304] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM145 folded precursor RNA into GAM145 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing v of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM145 RNA is desig- 
nated SEQ ID:335, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[24305] GAM 145 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM145 target 



RNA, herein designated GAM TARGET RNA. GAM 145 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5^ untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[24306] GAM 145 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM145 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 145 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM145 RNA may have a different number of target 
binding sites in untranslated regions of aGAM145 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[24307] The complementary binding of GAM145 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 145 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM145 target RNA into GAM145 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[24308] it is appreciated that GAM 145 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM145 target genes. The mRNA of each one of this plu- 
rality of GAM 145 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 145 RNA, 
herein designated GAM RNA, and which when bound by 
GAM145 RNA causes inhibition of translation of respective 
one or more GAM 145 target proteins. 

[24309] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM145 gene, herein designated GAM GENE, on one or 
more GAM 145 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 



As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[24310] it is appreciated that specific functions and accordingly 
utilities of GAM145 correlate with, and may be deduced 
from, the identity of the target genes which GAM145 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[24311] 
[24312] 

[243 1 3] DRIL2 (Accession NM_006465.1) is a GAM145 target gene, 
herein designated TARGET GENE. DRIL2 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by DRIL2, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 



ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of DRIL2 BINDING SITE, 
designated SEQ ID:6283, to the nucleotide sequence of 
GAM145 RNA, herein designated GAM RNA, also desig- 
nated SEQID:335. 

[24314] A function of GAM145 is therefore inhibition of DRIL2 
(Accession NM_006465.1) . Accordingly, utilities of 
GAM145 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DRIL2. 

[24315] FLJ10737 (Accession NM_018198.1) is another GAM145 
target gene, herein designated TARGET GENE. FLJ10737 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10737, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10737 BINDING SITE, designated SEQ ID:15643, to the 
nucleotide sequence of GAM145 RNA, herein designated 
GAM RNA, also designated SEQ ID:335. 

[24316] Another function of GAM145 is therefore inhibition of 

FLJ10737 (Accession NM_018198.1) . Accordingly, utilities 
of GAM145 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



FLJ10737. 

[24317] FLJ14129 (Accession NM_030895.1) is another GAM145 
target gene, herein designated TARGET GENE. FLJ14129 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ14129, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14129 BINDING SITE, designated SEQ ID:9578, to the 
nucleotide sequence of GAM145 RNA, herein designated 
GAM RNA, also designated SEQ ID:335. 

[24318] Another function of GAM145 is therefore inhibition of 

FLJ14129 (Accession NM_030895.1) . Accordingly, utilities 
of GAM145 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14129. 

[24319] q protein-coupled receptor kinase 7 (GPRK7, Accession 
NM_139209.1) is another GAM145 target gene, herein 
designated TARGET GENE. GPRK7 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by GPRK7, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 



nucleotide sequences of GPRK7 BINDING SITE, designated 
SEQ ID: 19163, to the nucleotide sequence of GAM145 
RNA, herein designated GAM RNA, also designated SEQ 
ID:335. 

[24320] Another function of GAM145 is therefore inhibition of G 
protein-coupled receptor kinase 7 (GPRK7, Accession 
NM.139209.1), a gene which regulates the G protein- 
coupled receptors. Accordingly, utilities of GAM145 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with GPRK7. 

[24321] The function of GPRK7 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM72.1.KIAA1266 (Accession ) is another GAM145 
target gene, herein designated TARGET GENE. KIAA1266 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA1266, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1266 BINDING SITE, designated SEQ ID:4524, to the 
nucleotide sequence of GAM145 RNA, herein designated 
GAM RNA, also designated SEQ ID:335. 



[24322] Another function of GAM145 is therefore inhibition of 

KIAA1266 (Accession ) . Accordingly, utilities of GAM145 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA1266. 

[24323] KIAA1715 (Accession XM.042834.2) is another GAM145 
target gene, herein designated TARGET GENE. KIAA1715 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA1715, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1715 BINDING SITE, designated SEQ ID:11841, to the 
nucleotide sequence of GAM145 RNA, herein designated 
GAM RNA, also designated SEQ ID:335. 

[24324] Another function of GAM145 is therefore inhibition of 

KIAA1715 (Accession XM_042834.2) . Accordingly, utili- 
ties of GAM145 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1715. 

[24325] LOC122726 (Accession ) is another GAM145 target gene, 
herein designated TARGET GENE. LOC122726 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC122726, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC122726 BINDING SITE, designated SEQ ID:1477, to the 
nucleotide sequence of GAM145 RNA, herein designated 
GAM RNA, also designated SEQ ID:335. 
[24326] Another function of GAM145 is therefore inhibition of 
LOC122726 (Accession ) . Accordingly, utilities of 
GAM145 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC122726. 

[24327] LOC129303 (Accession ) is another GAM145 target gene, 
herein designated TARGET GENE. LOC129303 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC129303, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC129303 BINDING SITE, designated SEQ ID:10922, to 
the nucleotide sequence of GAM145 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:335. 

[24328] Another function of GAM145 is therefore inhibition of 
LOC129303 (Accession ) . Accordingly, utilities of 



GAM145 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC129303. 

[24329] LOC132617 (Accession ) is another GAM145 target gene, 
herein designated TARGET GENE. LOC132617 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC132617, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC132617 BINDING SITE, designated SEQ ID:847, to the 
nucleotide sequence of GAM145 RNA, herein designated 
GAM RNA, also designated SEQ ID:335. 

[24330] Another function of GAM145 is therefore inhibition of 
LOC132617 (Accession ) . Accordingly, utilities of 
GAM145 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC132617. 

[24331] LOC146332 (Accession ) is another GAM145 target gene, 
herein designated TARGET GENE. LOC146332 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC146332, corresponding 
to a target binding site such as BINDING SITE I, BINDING 



SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC146332 BINDING SITE, designated SEQ ID:14632, to 
the nucleotide sequence of GAM145 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:335. 
[24332] Another function of GAM145 is therefore inhibition of 
LOC146332 (Accession ) . Accordingly, utilities of 
GAM145 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC146332. 

[24333] LOC149501 (Accession XM.059930.8) is another GAM145 
target gene, herein designated TARGET GENE. LOC149501 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC149501, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149501 BINDING SITE, designated SEQ ID:20044, to 
the nucleotide sequence of GAM145 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:335. 

[24334] Another function of GAM145 is therefore inhibition of 

LOC149501 (Accession XM.059930.8) . Accordingly, utili- 
ties of GAM145 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC149501. 

[24335] LOC150397 (Accession XM_086907.1) is another GAM145 
target gene, herein designated TARGET GENE. LOC150397 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150397, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150397 BINDING SITE, designated SEQ ID:5916, to 
the nucleotide sequence of GAM145 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:335. 

[24336] Another function of GAM145 is therefore inhibition of 

LOC150397 (Accession XM_086907.1) . Accordingly, utili- 
ties of GAM145 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150397. 

[24337] LOC219654 (Accession ) is another GAM145 target gene, 
herein designated TARGET GENE. LOC2 19654 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC2 19654, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of 
LOC219654 BINDING SITE, designated SEQ ID:17991, to 
the nucleotide sequence of GAM145 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:335. 
[24338] Another function of GAM145 is therefore inhibition of 
LOC2 19654 (Accession ) . Accordingly, utilities of 
GAM145 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC219654. 

[24339] LOC255042 (Accession ) is another GAM145 target gene, 
herein designated TARGET GENE. LOC255042 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC255042, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC255042 BINDING SITE, designated SEQ ID:13776, to 
the nucleotide sequence of GAM145 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:335. 

[24340] Another function of GAM145 is therefore inhibition of 
LOC255042 (Accession ) . Accordingly, utilities of 
GAM145 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



LOC255042. 

[24341] Mitochondrial ribosomal protein s24 (MRPS24, Accession 
NM_032014.1) is another CAM145 target gene, herein 
designated TARGET GENE. MRPS24 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by MRPS24, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of MRPS24 BINDING 
SITE, designated SEQ ID:17157, to the nucleotide se- 
quence of GAM 145 RNA, herein designated GAM RNA, 
also designated SEQ ID:335. 

[24342] Another function of GAM145 is therefore inhibition of Mi- 
tochondrial ribosomal protein s24 (MRPS24, Accession 
NM_032014.1) . Accordingly, utilities of GAM145 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with MRPS24. 

[24343] Rab31, member ras oncogene family (RAB31, Accession 
NM_006868.1) is another GAM145 target gene, herein 
designated TARGET GENE. RAB31 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by RAB31, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RAB31 BINDING SITE, designated 
SEQ ID:3423, to the nucleotide sequence of GAM145 RNA, 
herein designated GAM RNA, also designated SEQ ID:335. 

[24344] Another function of GAM145 is therefore inhibition of 
Rab31, member ras oncogene family (RAB31, Accession 
NM_006868.1), a gene which is an GTP- binding protein 
of the RAB family. Accordingly, utilities of GAM145 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with RAB31. 

[24345] The function of RAB31 has been established by previous 
studies. Chen et al. (1996) isolated a cDNA encoding 
RAB31, a small GTP- binding protein of the RAB family, 
from a human melanocyte cDNA library and from 
melanoma cells. The deduced 194- amino acid RAB31 
protein, which the authors referred to as RAB22B, ap- 
peared to be an isoform of the human homolog of canine 
Rab22. Northern blot analysis detected a major transcript 
of 4.0 kb in all tissues tested and a minor transcript of 1.0 
kb in tissues with relatively high expression, such as 
testis, ovary, lung, and leukocytes. By somatic cell hybrid 
analysis, Chen et al. (1996) mapped the RAB31 gene to 
chromosomes 18. Scott (2001) localized the RAB31 gene 



to 18pll.3 based on sequence similarity between the 
RAB31 sequence (GenBank U57091) and a chromosome 
18 clone (GenBank AP000876). 

[24346] 

[24347] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24348] chen, D.; Guo, J.; Miki, T.; Tachibana, M.; Gahl, W. A. : 
Molecular cloning of two novel rab genes from human 
melanocytes. Gene 174: 129- 134, 1996. ; and 

[24349] Scott, A. F. : Personal Communication. Baltimore, Md., 
2/26/2001. 

[24350] Further studies establishing the function and utilities of 
RAB31 are found in John Hopkins OMIM database record 
ID 605694, and in cited publications listed in Table 5, 
which are hereby incorporated by refer- 
ence.Wolf-hirschhorn syndrome candidate 1 (WHSC1, Ac- 
cession NM_133332.1) is another GAM145 target gene, 
herein designated TARGET GENE. WHSC1 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by WHSC1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
WHSC1 BINDING SITE, designated SEQ ID:6879, to the nu- 
cleotide sequence of GAM145 RNA, herein designated 
GAM RNA, also designated SEQ ID:335. 

[24351] Another function of GAM145 is therefore inhibition of 
Wolf-hirschhorn syndrome candidate 1 (WHSC1, Acces- 
sion NM.133332.1), a gene which binds covalently to and 
repairs g/t mismatches, and therefore may be associated 
with Wolf- hirschhorn syndrome. Accordingly, utilities of 
GAM145 include diagnosis, prevention and treatment of 
Wolf- hirschhorn syndrome, and of other diseases and 
clinical conditions associated with WHSC1. 

[24352] The function of WHSC1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1. 

[24353] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 146 
(GAM 146), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[24354] GAM146 is a novel bioinformatically detected regulatory, 



non protein coding, micro RNA (miRNA) gene. The method 
by which GAM146 was detected is described hereinabove 
with reference to Figs. 8-15. 

[24355] GAM146 gene, herein designated GAM GENE, and 

GAM146 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[24356] GAM146 gene encodes a GAM146 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM146 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM146 precursor RNA is designated SEQ ID:20, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[24357] GAM146 precursor RNA folds onto itself, forming GAM146 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 



[24358] GAM146 precursor RN A folds onto itself, forming GAM146 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[24359] Nucleotide sequence of GAM146 precursor RNA, desig- 
nated SEQ-ID: 20, and a schematic representation of a 
predicted secondary folding of GAM 146 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[24360] An enzyme complex designated DICER COMPLEX, ^ dices x 
the GAM146 folded precursor RNA into GAM146 RNA, 
herein designated GAM RNA, a single stranded -22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM146 RNA is desig- 



nated SEQ ID:370, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[24361] GAM146 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM146 target 
RNA, herein designated GAM TARGET RNA. GAM 146 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5 X untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 

[24362] GAM 146 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM146 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 146 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM146 RNA may have a different number of target 



binding sites in untranslated regions of a GAM146 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5 % UTR region, or in both 3^UTR 
and 5 X UTR regions. 

[24363] The complementary binding of GAM146 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 146 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 146 target RNA into GAM 146 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[24364] | t j S appreciated that GAM 146 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM146 target genes. The mRNA of each one of this plu- 
rality of GAM 146 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 146 RNA, 
herein designated GAM RNA, and which when bound by 
GAM146 RNA causes inhibition of translation of respective 
one or more GAM 146 target proteins. 

[24365] it is further appreciated by one skilled in the art that the 



mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM146 gene, herein designated GAM GENE, on one or 
more GAM 146 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[24366] it i S appreciated that specific functions and accordingly 
utilities of GAM146 correlate with, and may be deduced 
from, the identity of the target genes which GAM146 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[24367] 
[24368] 



[24369] ASIC4 (Accession NM.018674.2) is a GAM146 target gene, 
herein designated TARGET GENE. ASIC4 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by ASIC4, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of ASIC4 BINDING SITE, 
designated SEQ ID: 15460, to the nucleotide sequence of 
GAM146 RNA, herein designated GAM RNA, also desig- 
nated SEQID:370. 

[24370] a function of GAM 146 is therefore inhibition of ASIC4 
(Accession NM.018674.2), a gene which is a proton- 
gated, amiloride- sensitive sodium channel. Accordingly, 
utilities of GAM146 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with ASIC4. 

[24371] The function of ASIC4 has been established by previous 
studies. Grunder et al. (2000) isolated a cDNA corre- 
sponding to the human ASIC4 gene from a pituitary 
gland- specific cDNA library. Human ASIC4 protein shares 
97% identity with its rat homolog. Dot- blot analysis and 
abundance of ASIC4 cDNAs in the pituitary cDNA library 
indicated strong expression in pituitary gland. By RT- 



PCR, Grunder et al. (2000) demonstrated expression in 
vestibular system and very faint expression in organ of 
Corti. ASIC4 could not be activated by a drop in extracel- 
lular pH in Xenopus oocytes, suggesting association with 
other subunits or activation by a ligand other than protons 
As the ASIC4 gene mapped in close proximity to the locus 
for paroxysmal dystonic choreoathetosis (PDC; 118800) 
on chromosome 2q, Grunder et al. (2001) sequenced the 
entire coding region and adjacent intronic sequences in an 
affected member of a large PDC family in which the disor- 
der had been shown to be linked to the PDC locus on 
chromosome 2. Although 3 amino acid substitution poly- 
morphisms were identified, none was disease- specific. 

[24372] 

[24373] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24374] Grunder, S.; Geisler, H.- S.; Rainer, S.; Fink, J. K. : Acid- 
sensing ion channel (ASIC) 4 gene: physical mapping, ge- 
nomic organisation, and evaluation as a candidate for 
paroxysmal dystonia. Europ. J. Hum. Genet. 9: 672- 676, 
2001. ; and 

[24375] Grunder, S.; Geissler, H.- S.; Bassler, E.- L; Ruppersberg, 



J. P. : A new member of acid- sensing ion channels from 
pituitary gland. Neuroreport 11: 1607- 1611, 2000. 

[24376] Further studies establishing the function and utilities of 

ASIC4 are found in John Hopkins OMIM database record ID 
606715, and in cited publications listed in Table 5, which 
are hereby incorporated by reference.Atpase, class v, type 
lOd (ATP10D, Accession NM.020453.2) is another 
GAM146 target gene, herein designated TARGET GENE. 
ATP10D BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byATPlOD, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of ATP10D BINDING SITE, designated SEQ 
ID:19772, to the nucleotide sequence of GAM146 RNA, 
herein designated GAM RNA, also designated SEQ ID:370. 

[24377] Another function of GAM 146 is therefore inhibition of At- 
pase, class v, type lOd (ATP10D, Accession NM_020453.2) 
. Accordingly, utilities of GAM146 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ATP10D. 

[24378] Beta-site app-cleaving enzyme (BACE, Accession 

NM_138973.1) is another GAM146 target gene, herein 



designated TARGET GENE. BACE BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by BACE, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of BACE 
BINDING SITE, designated SEQ ID:4746, to the nucleotide 
sequence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24379] Another function of GAM146 is therefore inhibition of 
Beta-site app-cleaving enzyme (BACE, Accession 
NM.138973.1), a gene which is responsible for the prote- 
olytic processing of the amyloid precursor protein and 
therefore may be associated with Alzheimer disease. Ac- 
cordingly, utilities of GAM146 include diagnosis, preven- 
tion and treatment of Alzheimer disease, and of other dis- 
eases and clinical conditions associated with BACE. 

[24380] The function of BACE and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM71.1.Bcl2-like 1 (BCL2L1, Accession NM_001191.2) 
is another GAM 146 target gene, herein designated TAR- 
GET GENE. BCL2L1 BINDING SITE is a target binding site 



found in the 3 X untranslated region of multiple transcripts 
of mRNA encoded by BCL2L1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of BCL2L1 BINDING 
SITE, designated SEQ ID:4366, to the nucleotide sequence 
of GAM146 RNA, herein designated GAM RNA, also desig- 
nated SEQID:370. 

[24381] Another function of GAM146 is therefore inhibition of 
Bcl2-like 1 (BCL2L1, Accession NM.001191.2) . Accord- 
ingly, utilities of GAM146 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with BCL2L1. 

[24382] b double prime 1, subunit of rna polymerase iii transcrip- 
tion initiation factor iiib (BDP1, Accession NM_0 1842 9.1) 
is another GAM146 target gene, herein designated TAR- 
GET GENE. BDP1 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
BDP1, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of BDP1 BINDING SITE, designated SEQ 
ID:15772, to the nucleotide sequence of GAM146 RNA, 



herein designated GAM RNA, also designated SEQ ID:370. 

[24383] Another function of GAM 146 is therefore inhibition of B 

double prime 1, subunit of rna polymerase iii transcription 
initiation factor iiib (BDP1, Accession NM.018429.1), a 
gene which activates RNA polymerase III transcription. Ac- 
cordingly, utilities of GAM146 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with BDP1. 

[24384] The function of BDP1 has been established by previous 
studies. Using a cDNA walking strategy, Kelter et al. 
(2000) cloned overlapping partial sequences of TFNR from 
fetal brain and spinal cord libraries. The deduced 2,254- 
amino acid protein has a calculated molecular mass of 
250 kD. All cDNAs isolated from one fetal brain cDNA li- 
brary lacked exon 15 resulting in a truncated protein of 
796 amino acids. The TFNR protein is highly hydrophilic. 
It contains a 55- amino acid motif that is repeated as 6 
highly conserved and 3 less well- conserved copies en- 
coded by exon 17. It also contains a bipartite nuclear lo- 
calization signal, a DNA- ligase Al ATP- dependent 
(OMIM Ref. No. 126391) binding site, and a second bipar- 
tite nuclear localization signal in the C terminus. Sequence 
comparison with the first 11 exons of mouse Tfnr, encod- 



ing 545 amino acids, indicated 77% identity to the human 
TFNR protein. A stretch of over 300 amino acids of human 
TFNR showed 29% identity with the yeast TFC5 protein, a 
component of the TFIIIB transcription initiation complex. 
Northern blot analysis detected weak expression of 9.5-, 
3.1-, and 1.6- kb transcripts in all tissues examined, and 
a 1.9- kb transcript expressed only in brain. Analysis of 
mRNAs from several brain areas showed a strong signal at 
9.5 and 1.9 kb in cerebellum, and a weak signal in all 
other brain areas. Western blot analysis of fetal and adult 
human tissues showed 5 bands ranging from 55 to 250 
kD. Immunofluorescent localization of TFNR in HeLa cells 
revealed a punctate nuclear staining pattern. With use of 
anti- BDP1 antibodies in in vitro transcription reactions, 
Schramm et al. (2000) determined that BPD1 is required 
for transcription from the Ad2 VAI and human U6 RNA 
polymerase III promoters. By chromatin immunoprecipita- 
tion assays, they also found that BDP1 binds the U6 pro- 
moter region in vivo, further suggesting that BDP1 is part 
of the U6 initiation complex 

[24385] 

[24386] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[24387] Kelter, A.- R.; Herchenbach, J.; Wirth, B. : The transcription 
factor- like nuclear regulator (TFNR) contains a novel 55- 
amino- acid motif repeated nine times and maps closely 
to SMN1. Genomics 70: 315- 326, 2000. ; and 

[24388] Schramm, L; Pendergrast, P. S.; Sun, Y.; Hernandez, N. : 
Different human TFIIB activities direct RNA polymerase III 
transcription from TATA- containing and TATA- less pro- 
moters. Genes De. 

[24389] Further studies establishing the function and utilities of 
BDP1 are found in John Hopkins OMIM database record ID 
607012, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Bassoon 
(presynaptic cytomatrix protein) (BSN, Accession 
NM_003458.1) is another GAM146 target gene, herein 
designated TARGET GENE. BSN BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by BSN, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of BSN BINDING SITE, designated 
SEQ ID:7928, to the nucleotide sequence of GAM146 RNA, 
herein designated GAM RNA, also designated SEQ ID:370. 



[24390] Another function of GAM146 is therefore inhibition of 

Bassoon (presynaptic cytomatrix protein) (BSN, Accession 
NM_003458.1), a gene which may be involved in cytoma- 
trix organization at the site of neurotransmitter release 
and therefore may be associated with Multiple system at- 
rophy (msa). Accordingly, utilities of GAM146 include di- 
agnosis, prevention and treatment of Multiple system at- 
rophy (msa), and of other diseases and clinical conditions 
associated with BSN. 

[24391] The function of BSN has been established by previous 

studies. Both the presynaptic terminal and the postsynap- 
tic compartment of neuronal synapses comprise a highly 
specialized cytoskeleton underlying the synaptic mem- 
branes. The presynaptic nerve terminal is the principal site 
of regulated neurotransmitter release. The active zone is 
the region of the presynaptic plasmalemma over which 
synaptic vesicles dock, fuse, and release neurotransmitter. 
Piccolo (PCLO; 604918), a 420- kD protein, is 1 compo- 
nent of the presynaptic cytomatrix. Tom Dieck et al. 
(1998) isolated a large (greater than 400 kD) protein in 
mouse that is also found in the presynaptic compartments 
of rat brain synapses. They designated the protein Bas- 
soon because it, along with Piccolo, is part of the ensem- 



ble of presynaptic proteins that are involved in orchestrat- 
ing events at the nerve terminal. Bassoon is found in axon 
terminals of hippocampal neurons where it is highly con- 
centrated in the vicinity of the active zone. Piccolo has a 
similar distribution and colocalizes with Bassoon in cul- 
tured hippocampal cells. Tom Dieck et al. (1998) sug- 
gested that Bassoon may be involved in cytomatrix orga- 
nization at the site of neurotransmitter release Multiple 
system atrophy (MSA) is a sporadic progressive neurode- 
generative disease. By differential hybridization to high- 
density cDNA filters, Hashida et al. (1998) identified hu- 
man frontal lobe cDNAs with altered expression patterns 
in MSA patients. One partial cDNA whose expression was 
elevated 2- fold in MSA cerebella encoded a protein that 
the authors designated ZNF231 (zinc finger protein- 231). 
By screening additional libraries with the partial cDNA, 
they assembled a full- length ZNF231 cDNA. The pre- 
dicted 3,926- amino acid protein contains 2 glycine- pro- 
line dipeptide repeats, a pair of homologous C8 double 
zinc finger motifs, a leucine zipper motif, an SH3 domain- 
binding motif, 2 nuclear targeting sequences, 2 glu- 
tamine- rich domains, and a histidine- rich domain. 
Northern blot analysis of rat tissues indicated that the 



ZNF231 gene was expressed as a 16- kb mRNA specifi- 
cally in brain. By RT- PCR of human brain cell lines and 
tissue, Hashida et al. (1998) determined that ZNF231 was 
expressed in the cerebellum and in a neuroblastoma cell 
line, but not in the white matter. Ishikawa et al. (1997) re- 
covered a ZNF231 cDNA, designated KIAA0434, as 1 of 78 
brain cDNAs that may encode large proteins. Gundelfinger 
(1999) stated that ZNF231 is the human homolog of Bas- 
soon 

[24392] 

[24393] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24394] tom Dieck, S.; Sanmarti- Vila, L; Langnaese, K.; Richter, 
K.; Kindler, S.; Soyke, A.; Wex, H.; Smalla, K.- H.; Kampf, 
U.; Franzer, J.- T.; Stumm, M.; Garner, C. C; Gundelfinger, 
E. D. : Bassoon, a novel zinc- finger CAG/glutamine- re- 
peat protein selectively localized at the active zone of 
presynaptic nerve terminals. J. Cell Biol. 142: 499- 509, 
1998. ; and 

[24395] Hashida, H.; Goto, J.; Zhao, N.; Takahashi, N.; Hirai, M.; 

Kanazawa, I.; Sakaki, Y. : Cloning and mapping of ZNF231, 
a novel brain- specific gene encoding neuronal double 



zinc finger prot. 

[24396] Further studies establishing the function and utilities of 
BSN are found in John Hopkins OMIM database record ID 
604020, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Chromosome 17 
open reading frame 31 (C17orf31, Accession 
NM.017575.2) is another GAM146 target gene, herein 
designated TARGET GENE. C17orf31 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by C17orf31, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C17orf31 BIND- 
ING SITE, designated SEQ ID:17622, to the nucleotide se- 
quence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24397] Another function of GAM146 is therefore inhibition of 
Chromosome 17 open reading frame 31 (C17orf31, Ac- 
cession NM_017575.2) . Accordingly, utilities of GAM146 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C17orf31. 

[24398] Chromosome 20 open reading frame 150 (C20orfl50, Ac- 
cession XM_037265.3) is another GAM146 target gene, 



herein designated TARGET GENE. C20orfl50 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C20orfl50, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl50 
BINDING SITE, designated SEQ ID:13347, to the nucleotide 
sequence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24399] Another function of GAM146 is therefore inhibition of 

Chromosome 20 open reading frame 150 (C20orfl50, Ac- 
cession XM.037265.3) . Accordingly, utilities of GAM146 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl50. 

[24400] C20orfl80 (Accession ) is another GAM 146 target gene, 

herein designated TARGET GENE. C20orfl80 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by C20orfl80, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl80 
BINDING SITE, designated SEQ ID:3334, to the nucleotide 
sequence of GAM 146 RNA, herein designated GAM RNA, 



also designated SEQ ID:370. 

[24401] Another function of GAM146 is therefore inhibition of 

C20orfl80 (Accession ) . Accordingly, utilities of GAM146 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl80. 

[24402] chromosome 20 open reading frame 188 (C20orfl88, Ac- 
cession NM_015638.1) is another GAM146 target gene, 
herein designated TARGET GENE. C20orfl88 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C20orfl88, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orfl88 
BINDING SITE, designated SEQ ID:5330, to the nucleotide 
sequence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24403] Another function of GAM146 is therefore inhibition of 

Chromosome 20 open reading frame 188 (C20orfl88, Ac- 
cession NM_015638.1) . Accordingly, utilities of GAM146 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orfl88. 

[24404] chromosome 6 open reading frame 31 (C6orf31, Acces- 
sion NM_030651.2) is another GAM146 target gene, 



herein designated TARGET GENE. C6orf31 BINDING SITE is 
a target binding site found in the 5 X untranslated region 
of mRNA encoded by C6orf31, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C6orf31 BIND- 
ING SITE, designated SEQ ID:9476, to the nucleotide se- 
quence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24405] Another function of GAM146 is therefore inhibition of 

Chromosome 6 open reading frame 31 (C6orf31, Acces- 
sion NM_030651.2) . Accordingly, utilities of GAM146 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C6orf31. 

[24406] CG012 (Accession XM.096710.2) is another GAM146 tar- 
get gene, herein designated TARGET GENE. CG012 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by CG012, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of CG012 
BINDING SITE, designated SEQ ID:19685, to the nucleotide 
sequence of GAM 146 RNA, herein designated GAM RNA, 



also designated SEQ ID:370. 

[24407] Another function of GAM146 is therefore inhibition of 

CG012 (Accession XM_096710.2) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with CG012. 

[24408] chromatin accessibility complex 1 (CHRAC1, Accession 
NM_017444.3) is another GAM146 target gene, herein 
designated TARGET GENE. CHRAC1 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by CHRAC1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of CHRAC1 BIND- 
ING SITE, designated SEQ ID:19743, to the nucleotide se- 
quence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24409] Another function of GAM146 is therefore inhibition of 
Chromatin accessibility complex 1 (CHRAC1, Accession 
NM.017444.3) . Accordingly, utilities of GAM146 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CHRAC1. 

[24410] CLIPR-59 (Accession NM_015526.1) is another GAM146 
target gene, herein designated TARGET GENE. CLIPR-59 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by CLIPR-59, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
CLIPR-59 BINDING SITE, designated SEQ ID: 1749, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 
[24411] Another function of GAM 146 is therefore inhibition of 

CLIPR-59 (Accession NM_015526.1) . Accordingly, utilities 
of GAM 146 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with CLIPR- 
59. 

[24412] Colony stimulating factor 1 receptor, formerly mcdonough 
feline sarcoma viral (v-fms) oncogene homolog (CSF1R, 
Accession NM_005211.2) is another GAM146 target gene, 
herein designated TARGET GENE. CSF1R BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by CSF1R, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of CSF1R BINDING SITE, 
designated SEQ ID:8995, to the nucleotide sequence of 



GAM146 RNA, herein designated GAM RNA, also desig- 
nated SEQID:370. 

[24413] Another function of GAM146 is therefore inhibition of 

Colony stimulating factor 1 receptor, formerly mcdonough 
feline sarcoma viral (v-fms) oncogene homolog (CSF1R, 
Accession NM_005211.2), a gene which is involved in reg- 
ulation of growth and differentiation of myeloid cells and 
therefore may be associated with Myeloid malignancy, 
predisposition to. Accordingly, utilities of GAM146 include 
diagnosis, prevention and treatment of Myeloid malig- 
nancy, predisposition to, and of other diseases and clini- 
cal conditions associated with CSF1R. 

[24414] The function of CSF1R and its association with various 

diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM94.1.Deiodinase, iodothyronine, type ii (DI02, Ac- 
cession NM_000793.2) is another GAM146 target gene, 
herein designated TARGET GENE. DI02 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
multiple transcripts of mRNA encoded by DI02, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



DI02 BINDING SITE, designated SEQ ID:18574, to the nu- 
cleotide sequence of GAM 146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24415] Another function of GAM146 is therefore inhibition of 
Deiodinase, iodothyronine, type ii (DI02, Accession 
NM_000793.2) . Accordingly, utilities of GAM146 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DI02. 

[24416] DKFZP564C1940 (Accession ) is another GAM146 target 
gene, herein designated TARGET GENE. DKFZP564C1940 
BINDING SITE is a target binding site found in the 5' un- 
translated region of mRNA encoded by DKFZP564C1940, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DKFZP564C1940 BINDING SITE, designated 
SEQ ID:7189, to the nucleotide sequence of GAM146 RNA, 
herein designated GAM RNA, also designated SEQ ID:370. 

[24417] Another function of GAM146 is therefore inhibition of DK- 
FZP564C1940 (Accession ) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DK- 
FZP564C1940. 



[24418] DKFZP586P0123 (Accession XM.170681.3) is another 
GAM146 target gene, herein designated TARGET GENE. 
DKFZP586P0123 BINDING SITE is a target binding site 
found in the 5 X untranslated region of mRNA encoded by 
DKFZP586P0123, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP586P0123 BINDING SITE, 
designated SEQ ID:18201, to the nucleotide sequence of 
GAM146 RNA, herein designated GAM RNA, also desig- 
nated SEQID:370. 

[24419] Another function of GAM146 is therefore inhibition of DK- 
FZP586P0123 (Accession XM.170681.3) . Accordingly, 
utilities of GAM146 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP586P0123. 

[24420] Eukaryotic translation initiation factor la, y chromosome 
(EIF1AY, Accession NM_004681.1) is another GAM 146 tar- 
get gene, herein designated TARGET GENE. EIF1AY BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by EIF1AY, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 



complementarity of the nucleotide sequences of EIF1AY 
BINDING SITE, designated SEQ ID:741, to the nucleotide 
sequence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24421] Another function of GAM146 is therefore inhibition of Eu- 
karyotic translation initiation factor la, y chromosome 
(EIF1AY, Accession NM_004681.1) . Accordingly, utilities 
of GAM 146 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with EIF1AY. 

[24422] Erythrocyte membrane protein band 4.1-like 1 (EPB41L1, 
Accession NM_012156.1) is another GAM146 target gene, 
herein designated TARGET GENE. EPB41L1 BINDING SITE is 
a target binding site found in the 3 X untranslated region 
of multiple transcripts of mRNA encoded by EPB41L1, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of EPB41L1 BINDING SITE, designated SEQ ID:7094, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24423] Another function of GAM 146 is therefore inhibition of Ery- 
throcyte membrane protein band 4.1-like 1 (EPB41L1, Ac- 
cession NM_012156.1) . Accordingly, utilities of GAM146 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with EPB41L1. 

[24424] F _box and wd-40 domain protein lb (FBXW1B, Accession 
NM_033644.1) is another CAM146 target gene, herein 
designated TARGET GENE. FBXW1B BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by FBXW1B, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FBXW1B BINDING SITE, designated SEQ ID: 132 18, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24425] Another function of GAM 146 is therefore inhibition of F- 
box and wd-40 domain protein lb (FBXW1B, Accession 
NM_033644.1), a gene which somehow is involved in the 
process of neuronal cell differentiation or brain develop- 
ment. Accordingly, utilities of GAM146 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with FBXW1B. 

[24426] The function of FBXW1B has been established by previous 
studies. Using a yeast 2- hybrid screen with SKP1 as bait, 
followed by searching sequence databases, Winston et al. 



(1999) and Cenciarelli et al. (1999) identified 33 mam- 
malian and 26 human F- box proteins, respectively. These 
contained C termini with leucine- rich repeats (FBXLs, e.g., 
SKP2 (OMIM Ref. No. 601436)), WD40 domains (FBXWs, 
e.g., BTRCP (OMIM Ref. No. 603482)), or no recognizable 
motifs (FBXOs, e.g., CCNF). By searching an EST database 
for homologs of BTRCP, followed by RT- PCR on gastric 
cancer cell lines and screening fetal brain and fetal lung 
cDNA libraries, Koike et al. (2000) obtained cDNAs encod- 
ing 3 isoforms of FBXW1B, which they termed BTRCP2A, 
BTRCP2B, and BTRCP2C. Sequence analysis predicted that 
the 3 isoforms share the same N- terminal 15 amino 
acids, F box, and 7 C- terminal WD repeats. The 525- 
amino acid BTRCP2B protein has a 21- amino acid insert 
after metl5 of the 508- amino acid BTRCP2A protein, and 
BTRCP2C has a 34- amino acid insert after metl5 of 
BTRCP2A. BTRCP2A is 86% identical to BTRCP. BTRCP2C is 
nearly identical to the KIAA0696 protein identified by 
Ishikawa et al. (1998). By genomic sequence analysis, 
Koike et al. (2000) determined that the FBXW1B gene con- 
tains at least 14 exons, with BTRCP2A lacking exons 2 and 
3, BTRCP2B lacking exon 2, and BTRCP2C lacking exon 3. 
Northern blot analysis revealed near ubiquitous expres- 



sion of a 4.5- kb transcript. By RT- PCR analysis, Ishikawa 
et al. (1998) detected expression in all tissues tested ex- 
cept spleen. 

[24427] 

[24428] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24429] ishikawa, K.; Nagase, T.; Suyama, M.; Miyajima, N.; 

Tanaka, A.; Kotani, H.; Nomura, N.; Ohara, O. : Prediction 
of the coding sequences of unidentified human genes. X. 
The complete sequences of 100 new cDNA clones from 
brain which can code for large proteins in vitro. DNA Res. 
5: 169- 176, 1998. ; and 

[24430] Koike, J.; Sagara, N.; Kirikoshi, H.; Takagi, A.; Miwa, T.; Hi- 
rai, M.; Katoh, M. : Molecular cloning and genomic struc- 
ture of the beta- TRCP2 gene on chromosome 5q35.1. 
Biochem. Biophys. 

[24431] Further studies establishing the function and utilities of 
FBXW1B are found in John Hopkins OMIM database record 
ID 605651, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. FLJ00026 
(Accession XM_036307.7) is another GAM146 target gene, 
herein designated TARGET GENE. FLJ00026 BINDING SITE 



is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by FLJ00026, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ00026 
BINDING SITE, designated SEQ ID:8652, to the nucleotide 
sequence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 
[24432] Another function of GAM146 is therefore inhibition of 

FLJ00026 (Accession XM.036307.7) . Accordingly, utilities 
of GAM 146 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ00026. 

[24433] FLJ10057 (Accession NM.017984.2) is another GAM146 
target gene, herein designated TARGET GENE. FLJ10057 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ10057, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10057 BINDING SITE, designated SEQ ID:3965, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 



[24434] Another function of GAM146 is therefore inhibition of 

FLJ10057 (Accession NM.017984.2) . Accordingly, utilities 
of GAM 146 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10057. 

[24435] FLJ12221 (Accession XM.031342.1) is another GAM146 
target gene, herein designated TARGET GENE. FLJ 12221 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by FLJ12221, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ12221 BINDING SITE, designated SEQ ID:5264, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24436] Another function of GAM146 is therefore inhibition of 

FLJ12221 (Accession XM_031342.1) . Accordingly, utilities 
of GAM 146 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ12221. 

[24437] FLJ14346 (Accession NM_025029.1) is another GAM146 
target gene, herein designated TARGET GENE. FLJ 14346 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by FLJ14346, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14346 BINDING SITE, designated SEQ ID:9772, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 
[24438] Another function of GAM146 is therefore inhibition of 

FLJ14346 (Accession NM_025029.1) . Accordingly, utilities 
of GAM 146 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14346. 

[24439] FLJ20489 (Accession NM.017842.1) is another GAM 146 
target gene, herein designated TARGET GENE. FLJ20489 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by FLJ20489, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20489 BINDING SITE, designated SEQ ID:579, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24440] Another function of GAM146 is therefore inhibition of 



FLJ20489 (Accession NM_017842.1) . Accordingly, utilities 
of GAM 146 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20489. 

[24441] FLJ20509 (Accession NM_017851.1) is another GAM146 
target gene, herein designated TARGET GENE. FLJ20509 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by FLJ20509, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20509 BINDING SITE, designated SEQ ID: 14324, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24442] Another function of GAM146 is therefore inhibition of 

FLJ20509 (Accession NM.017851.1) . Accordingly, utilities 
of GAM 146 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20509. 

[24443] FLJ20546 (Accession NM.017872.2) is another GAM146 
target gene, herein designated TARGET GENE. FLJ20546 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20546, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20546 BINDING SITE, designated SEQ ID:502, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 
[24444] Another function of GAM146 is therefore inhibition of 

FLJ20546 (Accession NM_017872.2) . Accordingly, utilities 
of GAM 146 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20546. 

[24445] FLJ21791 (Accession ) is another GAM146 target gene, 

herein designated TARGET GENE. FLJ21791 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by FLJ21791, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of FLJ21791 
BINDING SITE, designated SEQ ID:5000, to the nucleotide 
sequence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24446] Another function of GAM146 is therefore inhibition of 
FLJ21791 (Accession ) .Accordingly, utilities of GAM 146 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with FLJ21791. 

[24447] FLJ22865 (Accession NM.025109.2) is another GAM146 
target gene, herein designated TARGET GENE. FLJ22865 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ22865, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ22865 BINDING SITE, designated SEQ ID:18657, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24448] Another function of GAM146 is therefore inhibition of 

FLJ22865 (Accession NM_025109.2) . Accordingly, utilities 
of GAM 146 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ22865. 

[24449] Flavin containing monooxygenase 2 (FM02, Accession 
NM_001460.1) is another GAM146 target gene, herein 
designated TARGET GENE. FM02 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by FM02, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 



of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of FM02 BINDING SITE, designated 
SEQ ID:2634, to the nucleotide sequence of GAM146 RNA, 
herein designated GAM RNA, also designated SEQ ID:370. 

[24450] Another function of GAM146 is therefore inhibition of 
Flavin containing monooxygenase 2 (FM02, Accession 
NM_001460.1), a gene which catalyzes the n- oxidation of 
primary alkylamines to their oximes via an n- hydroxy- 
lamine intermediate. Accordingly, utilities of GAM146 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with FM02. 

[24451] The function of FM02 has been established by previous 
studies. The flavin- containing monooxygenases (FMOs; 
EC 1.14.13.8) are NADPH- dependent flavoenzymes that 
catalyze the oxidation of heteroatom centers in numerous 
drugs and xenobiotics. See FMOl (OMIM Ref. No. 
136130). FM02, or pulmonary FMO, is 1 of 5 forms of the 
enzyme identified in mammals. It is expressed predomi- 
nantly in lung and differs from other FMOs in that it can 
catalyze the N- oxidation of certain primary alkylamines. 
By screening a human lung library with a rabbit FM02 
cDNA, Dolphin et al. (1998) isolated human FM02 cDNAs. 
The human FM02 transcript contains a premature stop 



codon and thus encodes a predicted 471- amino acid 
protein that is 64 residues shorter than the FM02 proteins 
of other mammals such as rabbit, guinea pig, and 
macaque monkey. The nonsense mutation that leads to 
production of the truncated human protein is not present 
in the FM02 gene of closely related primates, and must 
therefore have arisen in the human lineage after the di- 
vergence of humans from their closest relative, the chim- 
panzee. RNase protection assays indicated that the human 
FM02 gene was expressed predominantly in lung. How- 
ever, Dolphin et al. (1998) noted that a previous study had 
shown that FM02 protein was undetectable in all but 1 of 
29 human lung samples (Williams et al., 1990). They sug- 
gested that the truncated human FM02 protein is unable 
to fold correctly and is rapidly degraded. Heterologous 
expression studies demonstrated that human FM02 is 
catalytically inactive. Thus, this situation is similar to 
those of the urate oxidase (UOX; 191540), gulonolactone 
oxidase (GULOP; 240400), and cytidine monophospho- n- 
acetylneuraminic acid hydroxylase (CMAH; 603209) gene 
products, which are active in most mammals but are non- 
functional in the human. By PCR analysis of somatic cell 
hybrids, McCombie et al. (1996) mapped the FM02 gene 



to lq, a region containing the FMOl, FM03 (OMIM Ref. 
No. 136132), and FM04 (OMIM Ref. No. 136131) genes. 

[24452] 

[24453] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24454] Dolphin, C. T.; Beckett, D. J.; Janmohamed, A.; Cullingford, 
T. E.; Smith, R. L; Shephard, E. A.; Phillips, I. R. : The 
flavin- containing monooxygenase 2 gene (FM02) of hu- 
mans, but not of other primates, encodes a truncated, 
nonfunctional protein. J. Biol. Chem. 273: 30599- 30607, 
1998. ; and 

[24455] McCombie, R. R.; Dolphin, C. T.; Povey, S.; Phillips, I. R.; 
Shephard, E. A. : Localization of human flavin- containing 
monooxygenase genes FM02 and FM05 to chromosome 
lq. Genomics 34: 4. 

[24456] Further studies establishing the function and utilities of 

FM02 are found in John Hopkins OMIM database record ID 
603955, and in cited publications listed in Table 5, which 
are hereby incorporated by refer- 
ence. Gonadotropin-releasing hormone 1 
(leutinizing-releasing hormone) (GNRH1, Accession 
NM_000825.2) is another GAM146 target gene, herein 



designated TARGET GENE. GNRH1 BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 
encoded by GNRH1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of GNRH1 BINDING SITE, designated 
SEQ ID:2156, to the nucleotide sequence of GAM146 RNA, 
herein designated GAM RNA, also designated SEQ ID:370. 

[24457] Another function of GAM146 is therefore inhibition of Go- 
nadotropin-releasing hormone 1 (leutinizing-releasing 
hormone) (GNRH1, Accession NM.000825.2) . Accord- 
ingly, utilities of GAM146 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with GNRH1. 

[24458] Histone deacetylase 6 (HDAC6, Accession NM.006044.2) 
is another GAM146 target gene, herein designated TAR- 
GET GENE. HDAC6 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
HDAC6, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of HDAC6 BINDING SITE, designated 
SEQ ID:7208, to the nucleotide sequence of GAM146 RNA, 



herein designated GAM RNA, also designated SEQ ID:370. 

[24459] Another function of GAM146 is therefore inhibition of Hi- 
stone deacetylase 6 (HDAC6, Accession NM.006044.2), a 
gene which plays an important role in transcriptional reg- 
ulation, cell cycle progression and developmental events 
(by similarity). Accordingly, utilities of GAM146 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with HDAC6. 

[24460] The function of HDAC6 has been established by previous 
studies. By searching an EST database for sequences simi- 
lar to yeast Hdal, followed by screening a cDNA library 
and PCR, Grozinger et al. (1999) identified cDNAs encod- 
ing the class II HDACs HDAC4, HDAC5 (OMIM Ref. No. 
605315), and HDAC6. Sequence analysis predicted that 
the 1,216- amino acid HDAC6 protein consists of an ap- 
parent internal dimer containing 2 highly homologous 
catalytic domains, the first beginning at residue 215 and 
the second at residue 610. Northern blot analysis detected 
expression of a 5.0- kb HDAC6 transcript that was high- 
est in heart, liver, kidney, and pancreas. Functional analy- 
sis confirmed that HDAC6 possesses deacetylation activity 
against all 4 core histones and that the 2 catalytic do- 
mains function independently. Western blot analysis 



showed that HDAC6 is expressed as a 131- kD protein 
that does not coimmunoprecipitate with other HDACs or 
transcription factors. Grozinger et al. (1999) speculated 
that HDAC6 may not interact with histones in vivo but may 
deacetylate other substrates. Hubbert et al. (2002) 
demonstrated that HDAC6 functions as a tubulin deacety- 
lase. HDAC6 is localized exclusively in the cytoplasm, 
where it associates with microtubules and localizes with 
the microtubule motor complex (see OMIM Ref. No. 
601143). In vivo the overexpression of HDAC6 led to a 
global deacetylation of alpha- tubulin, whereas a decrease 
in HDAC6 increased alpha- tubulin acetylation. In vitro, 
purified HDAC6 potently deacetylated alpha- tubulin in 
assembled microtubules. Furthermore, overexpression of 
HDAC6 promoted chemotactic cell movement, supporting 
the idea that HDAC6- mediated deacetylation regulates 
microtubule- dependent cell motility. Hubbert et al. 
(2002) concluded that HDAC6 is the tubulin deacetylase, 
and provided evidence that reversible acetylation regu- 
lates important biologic processes beyond histone 
metabolism and gene transcription. 

[24461] 

[24462] Full details of the abovementioned studies are described 



in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24463] Grozinger, C. M.; Hassig, C. A.; Schreiber, S. L. : Three 

proteins define a class of human histone deacetylases re- 
lated to yeast Hdalp. Proc. Nat. Acad. Sci. 96: 4868- 
4873, 1999. ; and 

[24464] Hubbert, C; Guardiola, A.; Shao, R.; Kawaguchi, Y.; Ito, A.; 
Nixon, A.; Yoshida, M.; Wang, X.- F.; Yao, T.- P. : HDAC6 
is a microtubule- associated deacetylase. Nature 417: 
455- 458, 2002. 

[24465] Further studies establishing the function and utilities of 
HDAC6 are found in John Hopkins OMIM database record 
ID 300272, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. HIP-5 5 
(Accession NM_014063.3) is another GAM146 target gene, 
herein designated TARGET GENE. HIP-55 BINDING SITE is a 
target binding site found in the 3^ untranslated region of 
mRNA encoded by HIP-55, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of HIP-55 BINDING 
SITE, designated SEQ ID:8753, to the nucleotide sequence 
of GAM 146 RNA, herein designated GAM RNA, also desig- 



nated SEQID:370. 

[24466] Another function of GAM146 is therefore inhibition of 

HIP-55 (Accession NM_014063.3) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with HIP-55. 

[24467] insulin-like growth factor binding protein 1 (IGFBP1, Ac- 
cession NM_000596.1) is another GAM146 target gene, 
herein designated TARGET GENE. IGFBP1 BINDING SITE is a 
target binding site found in the 5 X untranslated region of 
mRNA encoded by IGFBP1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of IGFBP1 BINDING 
SITE, designated SEQ ID:11301, to the nucleotide se- 
quence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24468] Another function of GAM146 is therefore inhibition of In- 
sulin-like growth factor binding protein 1 (IGFBP1, Acces- 
sion NM_000596.1), a gene which prolongs the half- life 
of the igfs and inhibit or stimulate their growth promoting 
effects on cell culture. Accordingly, utilities of GAM146 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with IGFBP1. 



[24469] The function of IGFBP1 has been established by previous 
studies. Unlike insulin, both IGF- I (OMIM Ref. No. 
147440) and IGF- II (OMIM Ref. No. 147470) circulate in 
plasma tightly bound to specific binding proteins. Two 
major forms of IGF- binding proteins have been identified 
in human plasma, a low molecular weight form and a high 
molecular weight form. The low molecular weight IGF- 
binding protein is also known as IGF- BP25 and is synthe- 
sized in liver, secretory endometrium and decidua. It 
binds both IGF- I and IGF- II with high affinity. It may act 
as a paracrine regulator of cell growth. Brinkman et al. 
(1988) cloned and sequenced a cDNA encoding a low 
molecular weight IGF- binding protein from a human pla- 
centa cDNA library. Expression of the cDNA encoding 
what they termed 'IBP- 1' in monkey COS cells resulted in 
the synthesis of a 30- kD protein that binds IGF- I and is 
immunologically indistinguishable from the IGF- binding 
protein isolated from amniotic fluid or human serum. 
Northern blotting analysis demonstrated that expression 
of the IBP1 gene is limited to placental membranes and 
fetal liver. The gene was assigned to chromosome 7 by 
Southern analysis of genomic DNA isolated from human- 
rodent somatic cell hybrids. Brewer et al. (1988) purified 



an insulin- like growth factor binding protein from human 
amniotic fluid and showed that it potentiates the effects 
of IGF- I in vitro. They used a polyclonal antibody to this 
protein to isolate a cDNA clone from a human decidua li- 
brary. They found that the clone encodes a polypeptide of 
28,832 daltons that includes sequences of 9 tryptic pep- 
tides that had been prepared from the purified protein. 
The protein has 15 cysteines clustered at the amino and 
carboxy ends of the molecule. Near its C- terminus the 
protein has an RGD sequence (arginine- glycine- aspartic 
acid) which may account for its ability to attach to cells 
and to potentiate the biologic actions of IGF- I. Brinkman 
et al. (1988) found that the IBP1 gene has 4 exons and 
spans 5.9 kb. Alitalo et al. (1989) localized the IBP1 gene 
to 7pl3- pl2 by in situ hybridization. Alitalo et al. (1989) 
described a 2- allele RFLP with allele frequencies that 
made it useful as a genetic marker for the proximal short 
arm of chromosome 7. Ekstrand et al. (1990) confirmed 
this assignment by Southern analysis of somatic hybrid 
cell DNA and by in situ hybridization. According to Ballard 
et al. (1990), IGFBP1 is also known as amniotic fluid bind- 
ing protein (AFBP), placental protein 12, alpha- preg- 
nancy- associated endometrial globulin, growth hormone 



independent binding protein, binding protein 28, binding 
protein 26, and binding protein 25. IGFBP1 is elevated in 
the fetal circulation of human and animal pregnancies 
complicated by intrauterine growth retardation (IUGR) 
caused by placental insufficiency and in utero hypoxia and 
is believed to restrict fetal growth by sequestering IGFs. 
Popovici et al. (2001) established highly pure primary cul- 
tures of human fetal hepatocytes in vitro and investigated 
the expression of IGFBP1 and the effects of hypoxia on 
expression of IGFBP1 mRNA and protein. Hepatocytes 
were cultured in defined medium, and Northern blot anal- 
ysis revealed expression of a 1.5- kb IGFBP1 mRNA tran- 
script in hepatocytes cultured under normoxic conditions 
for 24 hours that did not increase in steady- state levels 
after 48 hours in culture. Under hypoxic conditions, 
IGFBP1 mRNA expression increased 3- to 4- fold com- 
pared with normoxic controls. Western blot analysis of 
conditioned medium revealed the presence of IGFBP1, 
IGFBP2 (OMIM Ref. No. 146731), IGFBP3 (OMIM Ref. No. 
146732), and IGFBP4 (OMIM Ref. No. 146733). IGFBP1 was 
the most abundant IGFBP in conditioned medium, and 
densitometric analysis revealed a 2.5- fold increase in 
IGFBP1 under hypoxic, compared with normoxic, condi- 



tions, supporting the immunoradiometric assay results. A 
3- fold increase in IGFBP3 mRNA, but not other IGFBPs, 
was noted under hypoxic, compared with normoxic, con- 
ditions. The authors concluded that hypoxia upregulates 
fetal hepatocyte IGFBP1 mRNA steady- state levels and 
protein, with this being the major IGFBP derived from the 
fetal hepatocyte. These data also supported a role for the 
fetal liver as a source of elevated circulating levels of 
IGFBP1 in fetuses with in utero hypoxia and IUGR. 

[24470] 

[24471] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24472] Alitalo, T.; Kontula, K.; Koistinen, R.; Aalto- Setala, K.; 

Julkunen, M.; Janne, O. A.; Seppala, M.; de la Chapelle, A. : 
The gene encoding human low- molecular weight insulin- 
like growth- factor binding protein (IGF- BP25): regional 
localization to 7pl2- pl3 and description of a DNA poly- 
morphism. Hum. Genet. 83: 335- 338, 1989. ; and 

[24473] Ballard, F.J.; Baxter, R. C.; Binoux, M.; Clemmons, D. R.; 
Drop, S. L. S.; Hall, K.; Hintz, R. L; Rechler, M. M.; Ruta- 
nen, E. M.; Schwander, J. C. : Report on the nomenclature 
of the I. 



[24474] Further studies establishing the function and utilities of 
IGFBP1 are found in John Hopkins OMIM database record 
ID 146730, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. IL-17RC 
(Accession NM_153461.1) is another GAM146 target gene, 
herein designated TARGET GENE. IL-17RC BINDING SITE is 
a target binding site found in the 5 X untranslated region 
of multiple transcripts of mRNA encoded by IL-17RC, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of IL-17RC BINDING SITE, designated SEQ ID:14135, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24475] Another function of GAM 146 is therefore inhibition of IL- 
17RC (Accession NM_153461.1) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with IL-17RC. 

[24476] Potassium channel, subfamily k, member 10 (KCNK10, 

Accession NM_021161.3) is another GAM146 target gene, 
herein designated TARGET GENE. KCNK10 BINDING SITE is 
a target binding site found in the 5 X untranslated region 
of multiple transcripts of mRNA encoded by KCNK10, cor- 



responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of KCNK10 BINDING SITE, designated SEQ ID:4467, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 



[24477] Another function of GAM146 is therefore inhibition of 
Potassium channel, subfamily k, member 10 (KCNK10, 
Accession NM_021161.3) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with KCNK10. 

[24478] KIAA0125 (Accession NM.014792.2) is another GAM146 
target gene, herein designated TARGET GENE. KIAA0125 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA0125, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0125 BINDING SITE, designated SEQ ID:19077, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24479] Another function of GAM146 is therefore inhibition of 

KIAA0125 (Accession NM.014792.2) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0125. 

[24480] KIAA0232 (Accession XM.291 106.1) is another GAM 146 
target gene, herein designated TARGET GENE. KIAA0232 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by KIAA0232, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0232 BINDING SITE, designated SEQ ID:12123, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 
[24481] Another function of GAM146 is therefore inhibition of 

KIAA0232 (Accession XM_291106.1) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0232. 

[24482] KIAA0310 (Accession XM_088459.6) is another GAM 146 
target gene, herein designated TARGET GENE. KIAA0310 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by KIAA0310, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0310 BINDING SITE, designated SEQ ID:9879, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24483] Another function of GAM146 is therefore inhibition of 



KIAA0310 (Accession XM.088459.6) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0310. 

[24484] KIAA0514 (Accession NM.014696.1) is another GAM146 
target gene, herein designated TARGET GENE. KIAA0514 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by KIAA0514, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0514 BINDING SITE, designated SEQ ID:8846, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24485] Another function of GAM146 is therefore inhibition of 

KIAA0514 (Accession NM.014696.1) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0514. 

[24486] KIAA0561 (Accession XM.038150.2) is another GAM146 
target gene, herein designated TARGET GENE. KIAA0561 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0561, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0561 BINDING SITE, designated SEQ ID:17026, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 
[24487] Another function of GAM146 is therefore inhibition of 

KIAA0561 (Accession XM.038150.2) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0561. 

[24488] KIAA0633 (Accession ) is another GAM 146 target gene, 

herein designated TARGET GENE. KIAA0633 BINDING SITE 
is a target binding site found in the 3^ untranslated re- 
gion of mRNA encoded by KIAA0633, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of KIAA0633 
BINDING SITE, designated SEQ ID:12019, to the nucleotide 
sequence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24489] Another function of GAM146 is therefore inhibition of 

KIAA0633 (Accession ) . Accordingly, utilities of GAM146 



include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with KIAA0633. 

[24490] KIAA0800 (Accession NM_014703.1) is another GAM146 
target gene, herein designated TARGET GENE. KIAA0800 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA0800, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA0800 BINDING SITE, designated SEQ ID:6315, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24491] Another function of GAM146 is therefore inhibition of 

KIAA0800 (Accession NM_014703.1) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA0800. 

[24492] KIAA1164 (Accession XM_045358.2) is another GAM146 
target gene, herein designated TARGET GENE. KIAA1164 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by KIAA1164, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
KIAA1164 BINDING SITE, designated SEQ ID:11204, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 
[24493] Another function of GAM146 is therefore inhibition of 

KIAA1164 (Accession XM.045358.2) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1164. 

[24494] KIAA1200 (Accession XM.031054.5) is another GAM146 
target gene, herein designated TARGET GENE. KIAA1200 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1200, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1200 BINDING SITE, designated SEQ ID:5977, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24495] Another function of GAM146 is therefore inhibition of 

KIAA1200 (Accession XM_031054.5) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 



KIAA1200. 

[24496] KIAA1530 (Accession XM.042661.5) is another GAM146 
target gene, herein designated TARGET GENE. KIAA1530 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by KIAA1530, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
KIAA1530 BINDING SITE, designated SEQ ID:5181, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24497] Another function of GAM146 is therefore inhibition of 

KIAA1530 (Accession XM.042661.5) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
KIAA1530. 

[24498] Legumain (LGMN, Accession NM_005606.3) is another 
GAM 146 target gene, herein designated TARGET GENE. 
LGMN BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by LGMN, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



LGMN BINDING SITE, designated SEQ ID:12719, to the nu- 
cleotide sequence of GAM 146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 
[24499] Another function of GAM146 is therefore inhibition of 

Legumain (LGMN, Accession NM_005606.3) . Accordingly, 
utilities of GAM146 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with LGMN. 

[24500] lcpi (Accession NM.032484.2) is another GAM 146 target 
gene, herein designated TARGET GENE. LGP1 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by LGP1, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of LGP1 BINDING 
SITE, designated SEQ ID: 15097, to the nucleotide se- 
quence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24501] Another function of GAM146 is therefore inhibition of 

LGP1 (Accession NM.032484.2) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with LGP1. 

[24502] LOC115265 (Accession NM_145244.1) is another GAM146 



target gene, herein designated TARGET GENE. LOC115265 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOCI 15265, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC115265 BINDING SITE, designated SEQ ID:18602, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 
[24503] Another function of GAM146 is therefore inhibition of 

LOC115265 (Accession NM.145244.1) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC115265. 

[24504] LOC118786 (Accession ) is another GAM146 target gene, 
herein designated TARGET GENE. LOC118786 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOCI 18786, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC118786 BINDING SITE, designated SEQ ID:9073, to the 
nucleotide sequence of GAM146 RNA, herein designated 



GAM RNA, also designated SEQ ID:370. 
[24505] Another function of GAM146 is therefore inhibition of 
LOCI 18786 (Accession ) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC118786. 

[24506] LOC123792 (Accession ) is another GAM146 target gene, 
herein designated TARGET GENE. LOC123792 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC123792, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC123792 BINDING SITE, designated SEQ ID:13791, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 

[24507] Another function of GAM146 is therefore inhibition of 
LOC123792 (Accession ) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC123792. 

[24508] LOC126755 (Accession XM_059074.1) is another GAM 146 
target gene, herein designated TARGET GENE. LOC126755 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC126755, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC126755 BINDING SITE, designated SEQ ID:3954, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 
[24509] Another function of GAM146 is therefore inhibition of 

LOC126755 (Accession XM.059074.1) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC126755. 

[24510] LOC131827 (Accession ) is another GAM146 target gene, 
herein designated TARGET GENE. LOC131827 BINDING 
SITE is a target binding site found in the 3^ untranslated 
region of mRNA encoded by LOC131827, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC131827 BINDING SITE, designated SEQ ID:15001, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 



[24511] Another function of GAM 146 is therefore inhibition of 
LOC131827 (Accession ) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC131827. 

[24512] LOC136337 (Accession XM.072456.3) is another GAM146 
target gene, herein designated TARGET GENE. LOC136337 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC136337, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC136337 BINDING SITE, designated SEQ ID:8085, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 

[24513] Another function of GAM146 is therefore inhibition of 

LOC136337 (Accession XM.072456.3) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC136337. 

[24514] LOC145813 (Accession XM_096873.2) is another GAM146 
target gene, herein designated TARGET GENE. LOC145813 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by LOC145813, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC145813 BINDING SITE, designated SEQ ID:2375, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 
[24515] Another function of GAM146 is therefore inhibition of 

LOC145813 (Accession XM.096873.2) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC145813. 

[24516] LOC146506 (Accession XM.085489.1) is another GAM146 
target gene, herein designated TARGET GENE. LOC146506 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by LOC146506, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146506 BINDING SITE, designated SEQ ID:13559, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 

[24517] Another function of GAM146 is therefore inhibition of 



LOC146506 (Accession XM_085489.1) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146506. 

[24518] LOC146953 (Accession XM.085659.3) is another GAM146 
target gene, herein designated TARGET GENE. LOC146953 
BINDING SITE is a target binding site found in the 5 x un- 
translated region of mRNA encoded by LOC146953, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC146953 BINDING SITE, designated SEQ ID:3124, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 

[24519] Another function of GAM146 is therefore inhibition of 

LOC146953 (Accession XM_085659.3) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC146953. 

[24520] LOC147990 (Accession ) is another GAM146 target gene, 
herein designated TARGET GENE. LOC147990 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC147990, corresponding 



to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC147990 BINDING SITE, designated SEQ ID:12124, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 
[24521] Another function of GAM146 is therefore inhibition of 
LOC147990 (Accession ) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC147990. 

[24522] LOC148870 (Accession ) is another GAM146 target gene, 
herein designated TARGET GENE. LOC148870 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC148870, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC148870 BINDING SITE, designated SEQ ID:10650, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 

[24523] Another function of GAM146 is therefore inhibition of 
LOC148870 (Accession ) . Accordingly, utilities of 



GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC148870. 

[24524] LOC149606 (Accession XM_086600.1) is another GAM 146 
target gene, herein designated TARGET GENE. LOC149606 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC149606, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC149606 BINDING SITE, designated SEQ ID: 17892, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 

[24525] Another function of GAM146 is therefore inhibition of 

LOC149606 (Accession XM_086600.1) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC149606. 

[24526] LOC150279 (Accession XM_086820.2) is another GAM146 
target gene, herein designated TARGET GENE. LOC150279 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC150279, cor- 
responding to a target binding site such as BINDING SITE 



I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC150279 BINDING SITE, designated SEQ ID:1553, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 
[24527] Another function of GAM146 is therefore inhibition of 

LOC150279 (Accession XM.086820.2) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC150279. 

[24528] LOC151438 (Accession XM_098060.1) is another GAM146 
target gene, herein designated TARGET GENE. LOC151438 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of mRNA encoded by LOC151438, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151438 BINDING SITE, designated SEQ ID:10705, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 

[24529] Another function of GAM146 is therefore inhibition of 

LOC151438 (Accession XM_098060.1) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 



ment of diseases and clinical conditions associated with 
LOC151438. 

[24530] LOC151657 (Accession XM.098100.6) is another GAM146 
target gene, herein designated TARGET GENE. LOC151657 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC151657, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC151657 BINDING SITE, designated SEQ ID:8780, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 

[24531] Another function of GAM146 is therefore inhibition of 

LOC151657 (Accession XM_098100.6) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC151657. 

[24532] LOC152845 (Accession XM.016366.2) is another GAM146 
target gene, herein designated TARGET GENE. LOC152845 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC152845, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 



lustrates the complementarity of the nucleotide sequences 
of LOC152845 BINDING SITE, designated SEQ ID:2714, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 
[24533] Another function of GAM146 is therefore inhibition of 

LOC152845 (Accession XM.016366.2) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC152845. 

[24534] LOC157507 (Accession ) is another GAM146 target gene, 
herein designated TARGET GENE. LOC157507 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC157507, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC157507 BINDING SITE, designated SEQ ID:17300, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 

[24535] Another function of GAM146 is therefore inhibition of 
LOC157507 (Accession ) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 



LOC157507. 

[24536] LOC158056 (Accession ) is another GAM146 target gene, 
herein designated TARGET GENE. LOC158056 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC158056, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC158056 BINDING SITE, designated SEQ ID:10700, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 

[24537] Another function of GAM146 is therefore inhibition of 
LOC158056 (Accession ) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC158056. 

[24538] LOC158295 (Accession ) is another GAM146 target gene, 
herein designated TARGET GENE. LOC158295 BINDING 
SITE is a target binding site found in the 5 X untranslated 
region of mRNA encoded by LOC158295, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 



LOC158295 BINDING SITE, designated SEQ ID:5627, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 
[24539] Another function of GAM146 is therefore inhibition of 
LOC158295 (Accession ) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC158295. 

[24540] LOC166206 (Accession ) is another GAM146 target gene, 
herein designated TARGET GENE. LOC166206 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC166206, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC166206 BINDING SITE, designated SEQ ID:4968, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24541] Another function of GAM146 is therefore inhibition of 
LOC166206 (Accession ) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC166206. 



[24542] LOC196047 (Accession ) is another GAM146 target gene, 
herein designated TARGET GENE. LOC196047 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC196047, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC196047 BINDING SITE, designated SEQ ID:10514, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 

[24543] Another function of GAM146 is therefore inhibition of 
LOC196047 (Accession ) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC196047. 

[24544] LOC204084 (Accession ) is another GAM 146 target gene, 
herein designated TARGET GENE. LOC204084 BINDING 
SITE is a target binding site found in the 5^ untranslated 
region of mRNA encoded by LOC204084, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC204084 BINDING SITE, designated SEQ ID: 15967, to 



the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 
[24545] Another function of GAM146 is therefore inhibition of 
LOC204084 (Accession ) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC204084. 

[24546] LOC204275 (Accession XM.115290.3) is another GAM146 
target gene, herein designated TARGET GENE. LOC204275 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC204275, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC204275 BINDING SITE, designated SEQ ID:2816, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 

[24547] Another function of GAM146 is therefore inhibition of 

LOC204275 (Accession XM_115290.3) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC204275. 

[24548] LOC221486 (Accession ) is another GAM 146 target gene, 



herein designated TARGET GENE. LOC221486 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC221486, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC221486 BINDING SITE, designated SEQ ID:10719, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 
[24549] Another function of GAM146 is therefore inhibition of 
LOC221486 (Accession ) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC221486. 

[24550] LOC2 54808 (Accession XM.173 100.1) is another GAM 146 
target gene, herein designated TARGET GENE. LOC254808 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by LOC2 54808, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC254808 BINDING SITE, designated SEQ ID:19184, to 
the nucleotide sequence of GAM146 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:370. 
[24551] Another function of GAM146 is therefore inhibition of 

LOC254808 (Accession XM_173100.1) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC254808. 

[24552] LOC257109 (Accession ) is another GAM146 target gene, 
herein designated TARGET GENE. LOC257109 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by LOC257109, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of 
LOC257109 BINDING SITE, designated SEQ ID:7095, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24553] Another function of GAM146 is therefore inhibition of 
LOC257109 (Accession ) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with 
LOC257109. 

[24554] LOC257235 (Accession XM_173124.1) is another GAM146 
target gene, herein designated TARGET GENE. LOC257235 



BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by LOC257235, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of LOC257235 BINDING SITE, designated SEQ ID:1513, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 
[24555] Another function of GAM146 is therefore inhibition of 

LOC257235 (Accession XM.173124.1) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC257235. 

[24556] LOC90701 (Accession NM_033280.1) is another GAM146 
target gene, herein designated TARGET GENE. LOC90701 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC90701, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC90701 BINDING SITE, designated SEQ ID:17610, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 



[24557] Another function of GAM146 is therefore inhibition of 

LOC90701 (Accession NM_033280.1) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC90701. 

[24558] LOC92249 (Accession XM.043814.2) is another GAM146 
target gene, herein designated TARGET GENE. LOC92249 
BINDING SITE is a target binding site found in the 5^ un- 
translated region of mRNA encoded by LOC92249, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
LOC92249 BINDING SITE, designated SEQ ID: 19858, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24559] Another function of GAM146 is therefore inhibition of 

LOC92249 (Accession XM.043814.2) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
LOC92249. 

[24560] MGC10500 (Accession NM.031477.2) is another GAM146 
target gene, herein designated TARGET GENE. MGC10500 
BINDING SITE is a target binding site found in the 3 X un- 



translated region of mRNA encoded by MGC10500, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
MGC10500 BINDING SITE, designated SEQ ID:17215, to 
the nucleotide sequence of GAM146 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:370. 
[24561] Another function of GAM146 is therefore inhibition of 

MGC10500 (Accession NM.031477.2) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
MGC10500. 

[24562] moblak (Accession NM.130807.1) is another GAM 146 tar- 
get gene, herein designated TARGET GENE, moblak BIND- 
ING SITE is a target binding site found in the 3^ untrans- 
lated region of mRNA encoded by moblak, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of moblak 
BINDING SITE, designated SEQ ID:11256, to the nucleotide 
sequence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24563] Another function of GAM146 is therefore inhibition of 



moblak (Accession NM_130807.1) . Accordingly, utilities 
of GAM 146 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
moblak. 

[24564] Np C i (niemann-pick disease, type cl, gene)-like 1 

(NPC1L1, Accession NM_013389.1) is another GAM146 
target gene, herein designated TARGET GENE. NPC1L1 
BINDING SITE is a target binding site found in the 3^ un- 
translated region of mRNA encoded by NPC1L1, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
NPC1L1 BINDING SITE, designated SEQ ID:13102, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24565] Another function of GAM146 is therefore inhibition of 
Npcl (niemann-pick disease, type cl, gene)-like 1 
(NPC1L1, Accession NM.013389.1) . Accordingly, utilities 
of GAM 146 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
NPC1L1. 

[24566] Protein disulfide isomerase, pancreatic (PDIP, Accession 
NM_006849.1) is another GAM146 target gene, herein 



designated TARGET GENE. PDIP BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by PDIP, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PDIP BINDING SITE, designated 
SEQ ID: 13937, to the nucleotide sequence of GAM146 
RNA, herein designated GAM RNA, also designated SEQ 
ID:370. 

[24567] Another function of GAM146 is therefore inhibition of 
Protein disulfide isomerase, pancreatic (PDIP, Accession 
NM.006849.1) . Accordingly, utilities of GAM146 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with PDIP. 

[24568] pd z domain containing 2 (PDZD2, Accession ) is another 
GAM146 target gene, herein designated TARGET GENE. 
PDZD2 BINDING SITE is a target binding site found in the 
5 X untranslated region of mRNA encoded by PDZD2, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of PDZD2 BINDING SITE, designated SEQ ID: 18141, to the 
nucleotide sequence of GAM146 RNA, herein designated 



GAM RNA, also designated SEQ ID:370. 
[24569] Another function of GAM 146 is therefore inhibition of Pdz 
domain containing 2 (PDZD2, Accession ) . Accordingly, 
utilities of GAM146 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PDZD2. 

[24570] pieiomorphic adenoma gene 1 (PLAG1, Accession 

NM_002655.1) is another GAM146 target gene, herein 
designated TARGET GENE. PLAG1 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by PLAG1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of PLAG1 BINDING SITE, designated 
SEQ ID: 18558, to the nucleotide sequence of GAM146 
RNA, herein designated GAM RNA, also designated SEQ 
ID:370. 

[24571] Another function of GAM146 is therefore inhibition of 
Pieiomorphic adenoma gene 1 (PLAG1, Accession 
NM_002655.1), a gene which contains a zinc finger do- 
main. Accordingly, utilities of GAM146 include diagnosis, 
prevention and treatment of diseases and clinical condi- 
tions associated with PLAG1. 



[24572] The function of PLAG1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. Protein phosphatase 1, regulatory (inhibitor) 
subunit 13b (PPP1R13B, Accession NM_015316.1) is an- 
other GAM 146 target gene, herein designated TARGET 
GENE. PPP1R13B BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
PPP1R13B, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of PPP1R13B BINDING SITE, designated 
SEQ ID:4491, to the nucleotide sequence of GAM146 RNA, 
herein designated GAM RNA, also designated SEQ ID:370. 

[24573] Another function of GAM146 is therefore inhibition of 

Protein phosphatase 1, regulatory (inhibitor) subunit 13b 
(PPP1R13B, Accession NM_015316.1) . Accordingly, utili- 
ties of GAM146 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
PPP1R13B. 

[24574] Regulator of g-protein signalling 3 (RGS3, Accession 
NM_144488.1) is another GAM146 target gene, herein 
designated TARGET GENE. RGS3 BINDING SITE is a target 



binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by RGS3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of RGS3 
BINDING SITE, designated SEQ ID:18411, to the nucleotide 
sequence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24575] Another function of GAM146 is therefore inhibition of 
Regulator of g-protein signalling 3 (RGS3, Accession 
NM_144488.1), a gene which negatively regulates G pro- 
tein- coupled receptor signalling. Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with RGS3. 

[24576] The function of RGS3 has been established by previous 

studies. Chatterjee et al. (1997) stated that 17 mammalian 
RGS members had been identified by cloning or by com- 
parison to expressed sequence tags (ESTs). They studied 
RGS3, the largest member of the RGS family to date. They 
found that the coding region of the human RGS3 gene 
spans 14.7 kb and contains 6 exons; the 5- prime un- 
translated region spans 3.2 kb and contains 2 exons. The 
RGS domain, conserved among all RGS proteins, is en- 



coded by 3 exons, while the unique N- terminal domain of 
RGS3 is encoded by a single exon. Comparison of the lo- 
cations of the intron- exon boundaries of the human 
RGS3 gene to those of the human RGS2 gene revealed a 
remarkable similarity. Using 5- prime- RACE analysis, 
they mapped the transcription start site 517 bp upstream 
of the translation start site. Many potential regulatory ele- 
ments were identified in the 5- prime flanking region. By 
screening a mouse embryonic cDNA library using the 
yeast 2- hybrid system with the cytoplasmic domain of 
ephrin- B2 (EFNB2; 600527) as bait, Lu et al. (2001) iso- 
lated cDNAs encoding a cytoplasmic protein they desig- 
nated Pdz- Rgs3. Pdz- Rgs3 binds ephrin- B2 through a 
PDZ domain, and it has an RGS domain. The human ho- 
molog of Pdz- Rgs3, RGS3, had been described as a 
shorter sequence (Druey et al., 1996). Pdz- Rgs3 can me- 
diate signaling from the ephrin- B cytoplasmic tail. The 
authors showed that SDF1 (OMIM Ref. No. 600835), a 
chemokine with a G protein- coupled receptor, and BDNF 
(OMIM Ref. No. 113505) are chemoattractants for cerebel- 
lar granule cells, and that SDF1 chemoattraction is selec- 
tively inhibited by soluble ephrin- B receptor (see OMIM 
Ref. No. 602757). This inhibition could be blocked by a 



truncated Pdz- Rgs3 protein lacking the RGS domain. 

[24577] 

[24578] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24579] Drueyj K . M.; Blumer, K. J.; Kang, V. H.; Kehrl, J. H. : Inhi- 
bition of G- protein- mediated MAP kinase activation by a 
new mammalian gene family. Nature 379: 742- 746, 
1996. ; and 

[24580] chatterjee, T. K.; Eapen, A.; Kanis, A. B.; Fisher, R. A. : Ge- 
nomic organization, 5- prime- flanking region, and chro- 
mosomal localization of the human RGS3 gene. Genomics 
45: 429- 433, 1997. 

[24581] Further studies establishing the function and utilities of 
RGS3 are found in John Hopkins OMIM database record ID 
602189, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Ring finger protein 2 
(RNF2, Accession NM_007212.1) is another GAM146 tar- 
get gene, herein designated TARGET GENE. RNF2 BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by RNF2, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 



plementarity of the nucleotide sequences of RNF2 BIND- 
ING SITE, designated SEQ ID:16379, to the nucleotide se- 
quence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24582] Another function of GAM146 is therefore inhibition of 
Ring finger protein 2 (RNF2, Accession NM_007212.1) . 
Accordingly, utilities of GAM146 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with RNF2. 

[24583] Retinoid x receptor, alpha (RXRA, Accession 

NM_002957.3) is another GAM146 target gene, herein 
designated TARGET GENE. RXRA BINDING SITE is a target 
binding site found in the 3 N untranslated region of mRNA 
encoded by RXRA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of RXRA BINDING SITE, designated 
SEQ ID:11770, to the nucleotide sequence of GAM146 
RNA, herein designated GAM RNA, also designated SEQ 
ID:370. 

[24584] Another function of GAM146 is therefore inhibition of 
Retinoid x receptor, alpha (RXRA, Accession 
NM_002957.3), a gene which activates genes required for 



vitamin A metabolism, binds 9- cis retinoic acid. Accord- 
ingly, utilities of GAM146 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with RXRA. 
[24585] The function of RXRA has been established by previous 

studies. Retinoic acid has been implicated in many aspects 
of vertebrate development and homeostasis. Its effects 
are mediated by specific nuclear receptor proteins that are 
members of the steroid and thyroid hormone receptor su- 
perfamily of transcriptional regulators. In addition to the 
high affinity retinoic acid receptors termed alpha (RARA; 
180240), beta (RARB; 180220), and gamma (RARC; 
180190), Mangelsdorf et al. (1990, 1991) identified a dis- 
tinct nuclear receptor referred to as retinoid X receptor al- 
pha. This receptor differs from the other 3 RARs within 
the ligand- binding domain and is incapable of high affin- 
ity binding of retinoic acid itself. The retinoic acid, thyroid 
hormone, and vitamin D receptors, as well as the retinoid 
X receptor, activate transcription from response elements 
containing 2 or more degenerate copies of the consensus 
motif AGGTCA. Heyman et al. (1992) presented evidence 
that 9- cis retinoic acid is a high affinity ligand for RXRA. 
McNamara et al. (2001) reported a hormone- dependent 



interaction of the nuclear receptors RARA and RXRA with 
CLOCK (OMIM Ref. No. 601851) and MOP4 (OMIM Ref. No. 
603347). They found that these interactions negatively 
regulate CLOCK- BMAL1 (OMIM Ref. No. 602550) and 
MOP4- BMAL1 heterodimer- mediated transcriptional ac- 
tivation of clock gene expression in vascular cells. MOP4 
exhibited a robust rhythm in the vasculature, and retinoic 
acid could phase shift PER2 (OMIM Ref. No. 603426) 
mRNA rhythmicity in vivo and in serum- induced smooth 
muscle cells in vitro, providing a molecular mechanism for 
hormonal control of clock gene expression. McNamara et 
al. (2001) proposed that circadian or periodic availability 
of nuclear hormones may play a critical role in resetting a 
peripheral vascular clock. Using RFLVs in interspecific 
backcross mice, Hoopes et al. (1992) mapped mouse ge- 
nomic loci Rxra, Rxrb, and Rxrg to chromosome 2 near 
the centromere, to the H- 2 region of chromosome 17, 
and to distal chromosome 1 in tight linkage with the Pbx 
(OMIM Ref. No. 176310) gene, respectively. Jones et al. 
(1993) mapped the RXRA gene to chromosome 9 by using 
PCR on a panel of somatic cell hybrids. A cosmid clone 
was isolated using the RXRA PCR product, and this was 
used to localize the gene further by fluorescence in situ 



hybridization to 9q34, distal to the dopamine beta- hy- 
droxylase gene (DBH; 223360). The mapping position was 
confirmed by PCR on a panel of translocation hybrids. By 
pairwise hybridization of an RXRA cosmid and reference 
markers in fluorescence in situ hybridization, Almasan et 
al. (1994) refined the localization to 9q34.3. Fusion of 
PML (OMIM Ref. No. 102578) and TIF1A (OMIM Ref. No. 
603406) to RARA and BRAF (OMIM Ref. No. 164757), re- 
spectively, results in the production of PML- RAR- alpha 
and TIF1- alpha- B- RAF (T18) oncoproteins. Zhong et al. 
(1999) showed that PML, TIF1- alpha, and RXR- alpha/ 
RAR- alpha function together in a retinoic acid- depen- 
dent transcription complex. Zhong et al. (1999) found that 
PML acts as a ligand- dependent coactivator of RXR- al- 
pha/RARA- alpha. T18, similar to PML- RAR- alpha, dis- 
rupts the retinoic acid- dependent activity of this complex 
in a dominant- negative manner, resulting in a growth 
advantage. PML- RAR- alpha was the first example of an 
oncoprotein generated by the fusion of 2 molecules par- 
ticipating in the same pathway, specifically the fusion of a 
transcription factor to one of its own cofactors. Since the 
PML and RAR- alpha pathways converge at the transcrip- 
tional level, there is no need for a double- dominant- 



negative product to explain the pathogenesis of acute 
pro myelocytic leukemia, or APL. Germain et al. (2002) 
showed that RXR can bind ligand and recruit coactivators 
as a heterodimer with apo- retinoic acid receptor (apo- 
RAR). However, in the usual cellular environment com- 
pressors do not dissociate and they prohibit coactivator 
access because coregulator binding is mutually exclusive 
[24586] Animal model experiments lend further support to the 
function of RXRA. Li et al. (2000) developed an efficient 
technique to create spatiotemporally controlled somatic 
mutations of the Rxr- alpha gene in the mouse. Li et al. 
(2000) used tamoxifen- inducible Cre- ER(T) recombi- 
nases to ablate RXR- alpha selectively in adult mouse ker- 
atinocytes. In 6 to 7 weeks after the first tamoxifen treat- 
ment, alopecia developed in the ventral region of pro- 
mutant mice. At 12 to 16 weeks after treatment, large re- 
gions of ventral skin and smaller regions of dorsal skin 
were hairless. Cysts became visible under the skin surface 
and these enlarged and spread all over the body with 
time. At 16 weeks after treatment, hairless regions 
showed hair follicle degeneration, resulting in utriculi and 
dermal cysts. Keratin 6 (OMIM Ref. No. 148041), which is 
usually expressed only in hair follicle outer root sheath, 



was also expressed in hyperproliferative interfollicular 
epidermis, indicating abnormal keratinocyte terminal dif- 
ferentiation. All abnormalities were less severe, and/or 
appeared later, in males than in females. Li et al. (2000) 
found that RXR- beta (OMIM Ref. No. 180246) expression 
in adult skin is several- fold higher in males than in fe- 
males. Study of tamoxifen- treated RXR- alpha/RXR- beta 
compound mutants demonstrated that RXR- beta can par- 
tially compensate for a loss of RXR- alpha function. Also, 
in accordance with a larger amount of RXR- beta in adult 
male skin, the functional redundancy was more pro- 
nounced in males than in females, as RXR- alpha/beta 
double mutant males and females were similarly affected, 
unlike the single mutants. De Urquiza et al. (2000) identi- 
fied docosahexaenoic acid (DHA), a long- chain polyun- 
saturated fatty acid that is highly enriched in the adult 
mammalian brain, as the natural ligand for the retinoic X 
receptor in mouse brain. Claudel et al. (2001) analyzed 
the effects of activation of RXR and some of its het- 
erodimers in apolipoprotein E - /- mice, a well- estab- 
lished animal model of atherosclerosis. An RXR agonist 
drastically reduced the development of atherosclerosis. In 
addition, a ligand for the peroxisome proliferator- acti- 



vated receptor PPAR- gamma and a dual agonist of both 
PPAR- alpha and PPAR- gamma had moderate inhibitory 
effects. Both RXR and LXR agonists induced ATP- binding 
cassette protein- 1 (ABC1) expression and stimulated 
ABC1- mediated cholesterol efflux from macrophages 
from wildtype, but not from LXRA or LXRB (OMIM Ref. No. 
600380), double - /- mice. Hence, activation of ABC1- 
mediated cholesterol efflux by the RXR/LXR heterodimer 
may contribute to the beneficial effects of rexinoids on 
atherosclerosis and warrant further evaluation of RXR/LXR 
agonists in prevention and treatment of atherosclerosis. 

[24587] it i S appreciated that the abovementioned animal model 
for RXRA is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[24588] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24589] ciaudel, T.; Leibowitz, M. D.; Fievet, C; Tailleux, A.; Wag- 
ner, B.; Repa, J. J.; Torpier, C; Lobaccaro, J.- M.; Paterniti, 
J. R.; Mangelsdorf, D. J.; Heyman, R. A.; Auwerx, J. : Re- 
duction of atherosclerosis in apolipoprotein E knockout 
mice by activation of the retinoid X receptor. Proc. Nat. 



Acad. Sci. 98: 2610- 2615, 2001. ; and 

[24590] Germain, P.; Iyer, J.; Zechel, C; Gronemeyer, H. : Co- reg- 
ulator recruitment and the mechanism of retinoic acid re- 
ceptor synergy. Nature 415: 187- 192, 2002. 

[24591] Further studies establishing the function and utilities of 
RXRA are found in John Hopkins OMIM database record ID 
180245, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. SCYA28 (Accession ) 
is another GAM146 target gene, herein designated TAR- 
GET GENE. SCYA28 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
SCYA28, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SCYA28 BINDING SITE, designated 
SEQ ID:3241, to the nucleotide sequence of GAM146 RNA, 
herein designated GAM RNA, also designated SEQ ID:370. 

[24592] Another function of GAM146 is therefore inhibition of 

SCYA28 (Accession ) . Accordingly, utilities of GAM146 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with SCYA28. 

[24593] Solute carrier family 39 (zinc transporter), member 4 

(SLC39A4, Accession NM_130849.1) is another GAM146 



target gene, herein designated TARGET GENE. SLC39A4 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of multiple transcripts of mRNA encoded 
by SLC39A4, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of SLC39A4 BINDING SITE, designated 
SEQ ID: 13352, to the nucleotide sequence of GAM146 
RNA, herein designated GAM RNA, also designated SEQ 
ID:370. 

[24594] Another function of GAM146 is therefore inhibition of So- 
lute carrier family 39 (zinc transporter), member 4 
(SLC39A4, Accession NM_130849.1), a gene which is a 
zinc transporter and therefore may be associated with 
Acrodermatitis enteropathica. Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
Acrodermatitis enteropathica, and of other diseases and 
clinical conditions associated with SLC39A4. 

[24595] The function of SLC39A4 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1.Smcx homolog, x chromosome (mouse) 
(SMCX, Accession NM_004187.1) is another GAM146 tar- 



get gene, herein designated TARGET GENE. SMCX BINDING 
SITE is a target binding site found in the 3 X untranslated 
region of mRNA encoded by SMCX, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of SMCX BIND- 
ING SITE, designated SEQ ID:17633, to the nucleotide se- 
quence of GAM 146 RNA, herein designated GAM RNA, 
also designated SEQ ID:370. 

[24596] Another function of GAM146 is therefore inhibition of 

Smcx homolog, x chromosome (mouse) (SMCX, Accession 
NM.004187.1), a gene which escapes X inactivation. Ac- 
cordingly, utilities of GAM146 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SMCX. 

[24597] The function of SMCX and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM63.1. Spermidine synthase (SRM, Accession 
NM_003132.1) is another GAM146 target gene, herein 
designated TARGET GENE. SRM BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by SRM, corresponding to a target binding site 



such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of SRM BINDING SITE, designated 
SEQ ID: 14242, to the nucleotide sequence of GAM146 
RNA, herein designated GAM RNA, also designated SEQ 
ID:370. 

[24598] Another function of GAM146 is therefore inhibition of 

Spermidine synthase (SRM, Accession NM_003132.1) . Ac- 
cordingly, utilities of GAM146 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with SRM. 

[24599] TCF-3 (Accession ) is another GAM 146 target gene, herein 
designated TARGET GENE. TCF-3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by TCF-3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of TCF-3 BINDING SITE, designated 
SEQ ID: 16528, to the nucleotide sequence of GAM146 
RNA, herein designated GAM RNA, also designated SEQ 
ID:370. 

[24600] Another function of GAM146 is therefore inhibition of 

TCF-3 (Accession ) . Accordingly, utilities of GAM146 in- 



elude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with TCF-3. 

[24601] Transmembrane protease, serine 3 (TMPRSS3, Accession 
NM_024022.1) is another GAM146 target gene, herein 
designated TARGET GENE. TMPRSS3 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by TMPRSS3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
TMPRSS3 BINDING SITE, designated SEQ ID: 11876, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24602] Another function of GAM146 is therefore inhibition of 

Transmembrane protease, serine 3 (TMPRSS3, Accession 
NM_024022.1) . Accordingly, utilities of GAM146 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with TMPRSS3. 

[24603] Wolf-hirschhorn syndrome candidate 1 (WHSC1, Acces- 
sion NM_133332.1) is another GAM146 target gene, 
herein designated TARGET GENE. WHSC1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by WHSC1, corre- 



sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
WHSC1 BINDING SITE, designated SEQ ID: 12 138, to the 
nucleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24604] Another function of GAM146 is therefore inhibition of 
Wolf-hirschhorn syndrome candidate 1 (WHSC1, Acces- 
sion NM_133332.1), a gene which binds covalently to and 
repairs g/t mismatches, and therefore may be associated 
with Wolf- hirschhorn syndrome. Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
Wolf- hirschhorn syndrome, and of other diseases and 
clinical conditions associated with WHSC1. 

[24605] The function of WHSC1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM30.1.Z39IG (Accession NM.007268.1) is another 
GAM 146 target gene, herein designated TARGET GENE. 
Z39IG BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by Z39IG, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
Z39IG BINDING SITE, designated SEQ ID:10116, to the nu- 
cleotide sequence of GAM146 RNA, herein designated 
GAM RNA, also designated SEQ ID:370. 

[24606] Another function of GAM146 is therefore inhibition of 

Z39IG (Accession NM_007268.1) . Accordingly, utilities of 
GAM146 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with Z39IG. 

[24607] zinc finger protein 17 (hpf3, kox 10) (ZNF17, Accession 
XM.091895.5) is another GAM146 target gene, herein 
designated TARGET GENE. ZNF17 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by ZNF17, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ZNF17 BINDING SITE, designated 
SEQ ID: 12073, to the nucleotide sequence of GAM146 
RNA, herein designated GAM RNA, also designated SEQ 
ID:370. 

[24608] Another function of GAM146 is therefore inhibition of Zinc 
finger protein 17 (hpf3, kox 10) (ZNF17, Accession 
XM.091895.5) . Accordingly, utilities of GAM146 include 
diagnosis, prevention and treatment of diseases and clini- 



cal conditions associated with ZNF17. 

[24609] 

[24610] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 147 
(GAM 147), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[24611] GAM147 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM147 was detected is described hereinabove 
with reference to Figs. 8-15. 

[24612] GAM147 gene, herein designated GAM GENE, and 

GAM147 target gene, herein designated TARGET GENE, 
are human genes contained in the human genome. 

[24613] GAM147 gene encodes a GAM147 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM147 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM147 precursor RNA is designated SEQ ID:196, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 



[24614] GAM147 precursor RN A folds onto itself, forming GAM147 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[24615] GAM147 precursor RNA folds onto itself, forming GAM147 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[24616] Nucleotide sequence of GAM147 precursor RNA, desig- 
nated SEQ-ID: 196, and a schematic representation of a 
predicted secondary folding of GAM 147 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 



[24617] An enzyme complex designated DICER COMPLEX, "dices" 
the GAM147 folded precursor RNA into GAM147 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, "dicing " of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: C) nucleotide sequence of GAM147 RNA is desig- 
nated SEQ ID:298, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[24618] GAM147 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM147 target 
RNA, herein designated GAM TARGET RNA. GAM 147 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5" untranslated region, a protein 
coding region and a 3" untranslated region, designated 
5"UTR, PROTEIN CODING and 3"UTR respectively. 

[24619] GAM147 RNA, herein designated GAM RNA, binds com- 

plementarily to one or more target binding sites located in 
untranslated regions of GAM147 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 



due to the fact that the nucleotide sequence of GAM 147 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM147 RNA may have a different number of target 
binding sites in untranslated regions of a GAM147 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3 X UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3^UTR region, the 5^UTR region, or in both 3^UTR 
and 5^UTR regions. 

[24620] The complementary binding of GAM147 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 147 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 147 target RNA into GAM 147 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[24621] it j S appreciated that GAM147 target gene, herein desig- 



nated TARGET GENE, in fact represents a plurality of 
GAM147 target genes. The mRNA of each one of this plu- 
rality of GAM 147 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 147 RNA, 
herein designated GAM RNA, and which when bound by 
GAM147 RNA causes inhibition of translation of respective 
one or more GAM 147 target proteins. 
[24622] it j S further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM147 gene, herein designated GAM GENE, on one or 
more GAM 147 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 
As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun G., Perspective: Glimpses of a 



tiny RNA world, Science 294,779 (2001)). 
[24623] it is appreciated that specific functions and accordingly 
utilities of GAM147 correlate with, and may be deduced 
from, the identity of the target genes which GAM147 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[24624] 
[24625] 

[24626] FLJ21276 (Accession ) is a GAM147 target gene, herein 

designated TARGET GENE. FLJ21276 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
mRNA encoded by FLJ21276, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of FLJ21276 BIND- 
ING SITE, designated SEQ ID:532, to the nucleotide se- 
quence of GAM 147 RNA, herein designated GAM RNA, 
also designated SEQ ID:298. 

[24627] a function of GAM147 is therefore inhibition of FLJ21276 
(Accession ) . Accordingly, utilities of GAM147 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with FLJ21276. 



[24628] Forkhead box el (thyroid transcription factor 2) (FOXE1, 
Accession NM_004473.3) is another GAM147 target gene, 
herein designated TARGET GENE. FOXE1 BINDING SITE is a 
target binding site found in the 3 X untranslated region of 
mRNA encoded by FOXE1, corresponding to a target bind- 
ing site such as BINDING SITE I, BINDING SITE II or BIND- 
ING SITE III of Fig. 8. Table 4 illustrates the complementar- 
ity of the nucleotide sequences of FOXE1 BINDING SITE, 
designated SEQ ID:9989, to the nucleotide sequence of 
GAM147 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:298. 

[24629] Another function of GAM147 is therefore inhibition of 
Forkhead box el (thyroid transcription factor 2) (FOXE1, 
Accession NM_004473.3) . Accordingly, utilities of 
GAM147 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with FOXE1. 

[24630] Protein kinase (camp-dependent, catalytic) inhibitor 
gamma (PKIG, Accession NM_007066.2) is another 
GAM147 target gene, herein designated TARGET GENE. 
PKIG BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by PKIG, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
PKIG BINDING SITE, designated SEQ ID: 15790, to the nu- 
cleotide sequence of GAM147 RNA, herein designated 
GAM RNA, also designated SEQ ID:298. 
[24631] Another function of GAM147 is therefore inhibition of 
Protein kinase (camp-dependent, catalytic) inhibitor 
gamma (PKIG, Accession NM_007066.2) . Accordingly, 
utilities of GAM147 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with PKIG. 

[24632] 

[24633] pig. 8 further provides a conceptual description of a novel 
bioinformatically detected of the present invention, re- 
ferred to here as Genomic Address Messenger 148 
(GAM 148), which modulates expression of respective tar- 
get genes thereof, the function and utility of which target 
genes is known in the art. 

[24634] GAM148 is a novel bioinformatically detected regulatory, 
non protein coding, micro RNA (miRNA) gene. The method 
by which GAM148 was detected is described hereinabove 
with reference to Figs. 8-15. 

[24635] GAM 148 gene, herein designated GAM GENE, and 

GAM148 target gene, herein designated TARGET GENE, 



are human genes contained in the human genome. 
[24636] GAM148 gene encodes aGAM148 precursor RNA, herein 
designated GAM PRECURSOR RNA. Similar to other miRNA 
genes, and unlike most ordinary genes, GAM148 precur- 
sor RNA does not encode a protein. A nucleotide sequence 
identical or highly similar to the nucleotide sequence of 
GAM148 precursor RNA is designated SEQ ID:65, and is 
provided hereinbelow with reference to the sequence list- 
ing part. 

[24637] CAM148 precursor RNA folds onto itself, forming GAM148 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure \ As is well known in the art, this " hairpin struc- 
ture^, is typical of RNA encoded by miRNA genes, and is 
due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial inversed-reversed sequence of the nucleotide 
sequence of the second half thereof. 

[24638] GAM148 precursor RNA folds onto itself, forming GAM148 
folded precursor RNA, herein designated GAM FOLDED 
PRECURSOR RNA, which has a two-dimensional x hairpin 
structure\ As is well known in the art, this x hairpin struc- 
ture \ is typical of RNA encoded by miRNA genes, and is 



due to the fact that the nucleotide sequence of the first 
half of the RNA encoded by a miRNA gene is an accurate 
or partial reverse-complementary sequence of the nu- 
cleotide sequence of the second half thereof. 

[24639] Nucleotide sequence of GAM148 precursor RNA, desig- 
nated SEQ-ID: 65, and a schematic representation of a 
predicted secondary folding of GAM 148 folded precursor 
RNA are further described with reference to Table 2, 
hereby incorporated by reference. 

[24640] An enzyme complex designated DICER COMPLEX, x dices x 
the GAM148 folded precursor RNA into GAM148 RNA, 
herein designated GAM RNA, a single stranded ~22 nt 
long RNA segment. As is known in the art, ^dicing v of a 
hairpin structured RNA precursor product into a short 
~22nt RNA segment is catalyzed by an enzyme complex 
comprising an enzyme called Dicer together with other 
necessary proteins. A probable (GAM Prediction Accuracy 
Group: B) nucleotide sequence of GAM148 RNA is desig- 
nated SEQ ID:280, and is provided hereinbelow with refer- 
ences to the sequence listing part and Table 3, hereby in- 
corporated by reference. 

[24641] GAM148 target gene, herein designated TARGET GENE, 

encodes a corresponding messenger RNA, GAM148 target 



RNA, herein designated GAM TARGET RNA. GAM 148 tar- 
get RNA comprises three regions, as is typical of mRNA of 
a protein coding gene: a 5^ untranslated region, a protein 
coding region and a 3 X untranslated region, designated 
5^UTR, PROTEIN CODING and 3^UTR respectively. 
[24642] GAM 148 RNA, herein designated GAM RNA, binds com- 
plementarity to one or more target binding sites located in 
untranslated regions of GAM148 target RNA, herein des- 
ignated GAM TARGET RNA. This complementary binding is 
due to the fact that the nucleotide sequence of GAM 148 
RNA is an accurate or a partial inversed-reversed se- 
quence of the nucleotide sequence of each of the target 
binding sites. As an illustration, Fig. 8 shows three such 
target binding sites, designated BINDING SITE I, BINDING 
SITE II and BINDING SITE III respectively. It is appreciated 
that the number of target binding sites shown in Fig. 8 is 
meant as an illustration only, and is not meant to be limit- 
ing GAM148 RNA may have a different number of target 
binding sites in untranslated regions of a GAM148 target 
RNA. It is further appreciated that while Fig. 8 depicts tar- 
get binding sites in the 3^UTR region, this is meant as an 
example only these target binding sites may be located in 
the 3 X UTR region, the 5^UTR region, or in both 3^UTR 



and 5 X UTR regions. 

[24643] The complementary binding of GAM148 RNA, herein des- 
ignated GAM RNA, to target binding sites on GAM 148 tar- 
get RNA, herein designated GAM TARGET RNA, such as 
BINDING SITE I, BINDING SITE II and BINDING SITE III, in- 
hibits translation of GAM 148 target RNA into GAM 148 tar- 
get protein, herein designated GAM TARGET PROTEIN. 
GAM target protein is therefore outlined by a broken line. 

[24644] it j S appreciated that GAM 148 target gene, herein desig- 
nated TARGET GENE, in fact represents a plurality of 
GAM148 target genes. The mRNA of each one of this plu- 
rality of GAM 148 target genes comprises one or more tar- 
get binding sites, each having a nucleotide sequence 
which is at least partly complementary to GAM 148 RNA, 
herein designated GAM RNA, and which when bound by 
GAM148 RNA causes inhibition of translation of respective 
one or more GAM 148 target proteins. 

[24645] it is further appreciated by one skilled in the art that the 
mode of translational inhibition illustrated by Fig. 8 with 
specific reference to translational inhibition exerted by 
GAM148 gene, herein designated GAM GENE, on one or 
more GAM 148 target genes, herein collectively designated 
TARGET GENE, is common to other known miRNA genes. 



As mentioned hereinabove with reference to the back- 
ground section, although a specific complementary bind- 
ing site has been demonstrated only for some of the 
known miRNA genes (primarily Lin-4 and Let-7), all other 
recently discovered miRNA genes are also believed by 
those skilled in the art to modulate expression of other 
genes by complementary binding, although specific com- 
plementary binding sites of these other miRNA genes have 
not yet been found (Ruvkun C, Perspective: Glimpses of a 
tiny RNA world, Science 294,779 (2001)). 
[24646] it is appreciated that specific functions and accordingly 
utilities of GAM148 correlate with, and may be deduced 
from, the identity of the target genes which GAM148 
binds and inhibits, and the function of these target genes, 
as elaborated hereinbelow. 

[24647] 
[24648] 

[24649] Adenosine al receptor (ADORA1, Accession NP_000665.1) 
is a GAM 148 target gene, herein designated TARGET 
GENE. ADORA1 BINDING SITE is a target binding site found 
in the 3 X untranslated region of mRNA encoded by 
ADORA1, corresponding to a target binding site such as 



BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of ADORA1 BINDING SITE, designated 
SEQ ID:3384, to the nucleotide sequence of GAM148 RNA, 
herein designated GAM RNA, also designated SEQ ID:280. 
[24650] a function of GAM 148 is therefore inhibition of Adenosine 
al receptor (ADORA1, Accession NP_000665.1), a gene 
which the activity of this receptor is mediated by g pro- 
teins which inhibit adenylyl cyclase. Accordingly, utilities 
of GAM 148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
ADORA1. 

[24651] The function of ADORA1 has been established by previous 
studies. Diverse physiologic effects of adenosine were 
recognized as early as the 1920s (Drury and Szent- Gyor- 
gyi, 1929; Berne, 1963). Once released, adenosine acti- 
vates adenosine receptors, which in turn regulate a di- 
verse set of physiologic functions including cardiac rate 
and contractility, smooth muscle tone, sedation, release of 
neurotransmitters, platelet function, lipolysis, renal func- 
tion, and white blood cell function. Stiles (1992) reviewed 
the structure and function of adenosine receptors impor- 
tant in the mediation of these multiple effects. Also see 



adenosine A2 receptor (ADORA2A; 102776). Libert et al. 
(1991) obtained cDNA clones for 4 receptors of the G pro- 
tein- coupled receptor family by selective amplification of 
cloning from thyroid cDNA and termed them RDC1 (VIPR1; 
192321), RDC4 (HTR1D; 182133), RDC7, and RDC8 
(ADORA2A). RDC7 and RDC8 were identified as Al and A2 
adenosine receptors, respectively. By in situ hybridization, 
Libert et al. (1991) assigned the RDC7 gene to 22qll.2- 
ql3.1. However, using fluorescence in situ hybridization, 
Townsend- Nicholson et al. (1995) demonstrated that the 
ADORA1 gene is located on lq32.1. 

[24652] Animal model experiments lend further support to the 
function of ADORA1. Sun et al. (2001) used homologous 
recombination to generate viable mice without gross be- 
havioral or anatomic defects that were deficient in the 2- 
exon Alar gene, which encodes a protein 87% identical to 
the human protein. 

[24653] it is appreciated that the abovementioned animal model 

for ADORA1 is acknowledged by those skilled in the art as 
a scientifically valid animal model, as can be further ap- 
preciated from the publications sited hereinbelow. 

[24654] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[24655] stiles, G. L. : Adenosine receptors. J. Biol. Chem. 267: 
6451- 6454, 1992. ; and 

[24656] sun, D.; Samuelson, L. C; Yang, T.; Huang, Y.; Paliege, A.; 
Saunders, T.; Briggs, J.; Schnermann, J. : Mediation of 
tubuloglomerular feedback by adenosine: evidence from 
mice lacking ad. 

[24657] Further studies establishing the function and utilities of 

ADORA1 are found in John Hopkins OMIM database record 
ID 102775, and in cited publications listed in Table 5, 
which are hereby incorporated by reference.Adrenergic, 
alpha-la-, receptor (ADRA1A, Accession NP_000671.1) is 
another GAM 148 target gene, herein designated TARGET 
GENE. ADRA1A BINDING SITE is a target binding site found 
in the 3^ untranslated region of multiple transcripts of 
mRNA encoded by ADRA1A, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of ADRA1A BIND- 
ING SITE, designated SEQ ID:1241, to the nucleotide se- 
quence of GAM 148 RNA, herein designated GAM RNA, 
also designated SEQ ID:280. 

[24658] Another function of GAM148 is therefore inhibition of 



Adrenergic, alpha- la-, receptor (ADRA1A, Accession 
NP_000671.1) . Accordingly, utilities of GAM148 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with ADRA1A. 

[24659] Aldehyde dehydrogenase 9 family, member al (ALDH9A1, 
Accession NP_000687.2) is another GAM 148 target gene, 
herein designated TARGET GENE. ALDH9A1 BINDING SITE 
is a target binding site found in the 5 X untranslated re- 
gion of mRNA encoded by ALDH9A1, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of ALDH9A1 
BINDING SITE, designated SEQ ID:5663, to the nucleotide 
sequence of GAM148 RNA, herein designated GAM RNA, 
also designated SEQ ID:280. 

[24660] Another function of GAM148 is therefore inhibition of 

Aldehyde dehydrogenase 9 family, member al (ALDH9A1, 
Accession NP_000687.2) . Accordingly, utilities of 
GAM148 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with ALDH9A1. 

[24661] Amine oxidase, copper containing 3 (vascular adhesion 
protein 1) (AOC3, Accession NP_003725.1) is another 
GAM148 target gene, herein designated TARGET GENE. 



A0C3 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded byAOC3, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
AOC3 BINDING SITE, designated SEQ ID:10641, to the nu- 
cleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 
[24662] Another function of GAM148 is therefore inhibition of 
Amine oxidase, copper containing 3 (vascular adhesion 
protein 1) (AOC3, Accession NP_003725.1), a gene which 
catalyze the oxidative conversion of amines to aldehydes 
in the presence of copper and quinone cofactor. Accord- 
ingly, utilities of GAM148 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with AOC3. 

[24663] The function of AOC3 and its association with various dis- 
eases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM47.1. Amyloid beta (a4) precursor protein-binding, 
family a, member 1 (xll) (APBA1, Accession 
NP_001154.2) is another GAM148 target gene, herein 
designated TARGET GENE. APBA1 BINDING SITE is a target 



binding site found in the 3 X untranslated region of mRNA 
encoded by APBA1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of APBA1 BINDING SITE, designated 
SEQ ID:6310, to the nucleotide sequence of GAM148 RNA, 
herein designated GAM RNA, also designated SEQ ID:280. 

[24664] Another function of GAM148 is therefore inhibition of 
Amyloid beta (a4) precursor protein-binding, family a, 
member 1 (xll) (APBA1, Accession NP_001154.2), a gene 
which stabilises APP and inhibits production of proteolytic 
APP fragments, and therefore may be associated with 
Alzheimer disease. Accordingly, utilities of GAM148 in- 
clude diagnosis, prevention and treatment of Alzheimer 
disease, and of other diseases and clinical conditions as- 
sociated with APBA1. 

[24665] The function of APBA1 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.2.Arylsulfatase a (ARSA, Accession 
NP_000478.2) is another GAM148 target gene, herein 
designated TARGET GENE. ARSA BINDING SITE is a target 
binding site found in the 5^ untranslated region of mRNA 



encoded by ARSA, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of ARSA BINDING SITE, designated 
SEQ ID: 10346, to the nucleotide sequence of GAM148 
RNA, herein designated GAM RNA, also designated SEQ 
ID:280. 

[24666] Another function of GAM148 is therefore inhibition of 

Arylsulfatase a (ARSA, Accession NP.000478.2) . Accord- 
ingly, utilities of GAM148 include diagnosis, prevention 
and treatment of diseases and clinical conditions associ- 
ated with ARSA. 

[24667] Chromosome 10 open reading frame 3 (C10orf3, Acces- 
sion NP_060601.2) is another GAM148 target gene, herein 
designated TARGET GENE. C10orf3 BINDING SITE is a tar- 
get binding site found in the 3^ untranslated region of 
mRNA encoded by C10orf3, corresponding to a target 
binding site such as BINDING SITE I, BINDING SITE II or 
BINDING SITE III of Fig. 8. Table 4 illustrates the comple- 
mentarity of the nucleotide sequences of C10orf3 BIND- 
ING SITE, designated SEQ ID:10591, to the nucleotide se- 
quence of GAM148 RNA, herein designated GAM RNA, 
also designated SEQ ID:280. 



[24668] Another function of GAM148 is therefore inhibition of 

Chromosome 10 open reading frame 3 (C10orf3, Acces- 
sion NP_060601.2) . Accordingly, utilities of GAM148 in- 
clude diagnosis, prevention and treatment of diseases and 
clinical conditions associated with C10orf3. 

[24669] Chromosome 11 open reading frame 21 (Cllorf21, Ac- 
cession NP_054863.1) is another GAM148 target gene, 
herein designated TARGET GENE. Cllorf21 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by Cllorf21, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig. 8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of Cllorf21 
BINDING SITE, designated SEQ ID:13424, to the nucleotide 
sequence of GAM 148 RNA, herein designated GAM RNA, 
also designated SEQ ID:280. 

[24670] Another function of GAM148 is therefore inhibition of 
Chromosome 11 open reading frame 21 (Cllorf21, Ac- 
cession NP_054863.1) . Accordingly, utilities of GAM148 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with Cllorf21. 

[24671] chromosome 20 open reading frame 54 (C20orf54, Ac- 
cession NP_212134.1) is another GAM148 target gene, 



herein designated TARGET GENE. C20orf54 BINDING SITE 
is a target binding site found in the 3 X untranslated re- 
gion of mRNA encoded by C20orf54, corresponding to a 
target binding site such as BINDING SITE I, BINDING SITE II 
or BINDING SITE III of Fig.8. Table 4 illustrates the com- 
plementarity of the nucleotide sequences of C20orf54 
BINDING SITE, designated SEQ ID:12151, to the nucleotide 
sequence of GAM 148 RNA, herein designated GAM RNA, 
also designated SEQ ID:280. 

[24672] Another function of GAM148 is therefore inhibition of 
Chromosome 20 open reading frame 54 (C20orf54, Ac- 
cession NP.212134.1) . Accordingly, utilities of GAM148 
include diagnosis, prevention and treatment of diseases 
and clinical conditions associated with C20orf54. 

[24673] Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_057432.1) is another GAM148 target gene, herein 
designated TARGET GENE. C5orf4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of multi- 
ple transcripts of mRNA encoded by C5orf4, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig.8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
C5orf4 BINDING SITE, designated SEQ ID: 19712, to the 



nucleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 

[24674] Another function of GAM148 is therefore inhibition of 

Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_057432.1) . Accordingly, utilities of GAM148 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C5orf4. 

[24675] Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_115761.1) is another GAM148 target gene, herein 
designated TARGET GENE. C5orf4 BINDING SITE is a target 
binding site found in the 3 X untranslated region of multi- 
ple transcripts of mRNA encoded by C5orf4, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 
the complementarity of the nucleotide sequences of 
C5orf4 BINDING SITE, designated SEQ ID:19712, to the 
nucleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 

[24676] Another function of GAM148 is therefore inhibition of 

Chromosome 5 open reading frame 4 (C5orf4, Accession 
NP_115761.1) . Accordingly, utilities of GAM148 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with C5orf4. 



t 24677 ] Cadherin 16, ksp-cadherin (CDH16, Accession 

NP_004053.1) is another GAM148 target gene, herein 
designated TARGET GENE. CDH16 BINDING SITE is a target 
binding site found in the 5 X untranslated region of mRNA 
encoded by CDH16, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CDH16 BINDING SITE, designated 
SEQ ID:10351, to the nucleotide sequence of GAM148 
RNA, herein designated GAM RNA, also designated SEQ 
ID:280. 

[24678] Another function of GAM148 is therefore inhibition of 
Cadherin 16, ksp-cadherin (CDH16, Accession 
NP_004053.1), a gene which is a calcium dependent cell 
adhesion protein. Accordingly, utilities of GAM148 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CDH16. 

[24679] The function of CDH16 has been established by previous 
studies. Cadherins are calcium- dependent, membrane- 
associated glycoproteins. Members of this group are the 
principal mediators of homotypic cellular recognition and 
play a role in the morphogenic direction of tissue devel- 
opment. Thomson et al. (1995) identified rabbit Ksp- cad- 



herin, a novel kidney- specific member of the cadherin 
family. Sequence analysis demonstrated that Ksp- cad- 
herin, like LI- cadherin (CDH17; 603017), lacks the prose- 
quence and tripeptide HAV adhesion recognition sequence 
typical of most classical cadherins, and possesses a trun- 
cated cytoplasmic domain. Northern blot analysis and im- 
munolocalization studies in rabbit indicate that Ksp- cad- 
herin expression is kidney- specific and limited to the ba- 
solateral membranes of renal tubular epithelial cells. By 
screening kidney libraries with rabbit Ksp- cadherin cD- 
NAs, Thomson et al. (1998) isolated cDNAs encoding 
mouse and human Ksp- cadherin. The predicted 829- 
amino acid human protein shares 77% and 79% sequence 
identity with those of mouse and rabbit, respectively. 
Northern blot analysis revealed that Ksp- cadherin is ex- 
pressed exclusively in kidney as a 3- kb mRNA in both 
human and mouse. By fluorescence in situ hybridization, 
Thomson et al. (1998) mapped the Ksp- cadherin gene to 
human chromosome 16q21- q22. By analysis of an inter- 
specific backcross, they mapped the mouse homolog to a 
region of mouse chromosome 8 showing homology of 
synteny to 16q21- proximal 16q22. In both human and 
mouse, the Ksp- cadherin gene is located within a cluster 



of several other cadherin genes, including CDH1 (OMIM 
Ref. No. 192090), CDH3 (OMIM Ref. No. 114021), CDH5 
(OMIM Ref. No. 601120), and CDH15 (OMIM Ref. No. 
114019). 

[24680] 

[24681] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24682] Thomson, R. B.; Igarashi, P.; Biemesderfer, D.; Kim, R.; 

Abu- Alfa, A.; Soleimani, M.; Aronson, P. S. : Isolation and 
cDNA cloning of Ksp- cadherin, a novel kidney- specific 
member of the cadherin multigene family. J. Biol. Chem. 
270: 17594- 17601, 1995. ; and 

[24683] Thomson, R. B.; Ward, D. C; Quaggin, S. E.; Igarashi, P.; 

Muckler, Z. E.; Aronson, P. S. : cDNA cloning and chromo- 
somal localization of the human and mouse isoforms of 
Ksp- cadherin. Ge. 

[24684] Further studies establishing the function and utilities of 
CDH16 are found in John Hopkins OMIM database record 
ID 603118, and in cited publications listed in Table 5, 
which are hereby incorporated by reference. Choline ki- 
nase-like (CHKL, Accession NP.689466.1) is another 
GAM148 target gene, herein designated TARGET GENE. 



CHKL BINDING SITE is a target binding site found in the 3 x 
untranslated region of multiple transcripts of mRNA en- 
coded by CHKL, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CHKL BINDING SITE, designated 
SEQ ID: 18892, to the nucleotide sequence of GAM148 
RNA, herein designated GAM RNA, also designated SEQ 
ID:280. 

[24685] Another function of GAM148 is therefore inhibition of 

Choline kinase-like (CHKL, Accession NP.689466.1) . Ac- 
cordingly, utilities of GAM148 include diagnosis, preven- 
tion and treatment of diseases and clinical conditions as- 
sociated with CHKL. 

[24686] Carbohydrate (chondroitin) synthase 1 (CHSY1, Accession 
NP_055733.2) is another GAM148 target gene, herein 
designated TARGET GENE. CHSY1 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CHSY1, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CHSY1 BINDING SITE, designated 
SEQ ID:9095, to the nucleotide sequence of GAM148 RNA, 



herein designated GAM RNA, also designated SEQ ID:280. 

[24687] Another function of GAM148 is therefore inhibition of 

Carbohydrate (chondroitin) synthase 1 (CHSY1, Accession 
NP.055733.2) . Accordingly, utilities of GAM148 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with CHSY1. 

[24688] Ciliary neurotrophic factor (CNTF, Accession 

NP_000605.1) is another GAM148 target gene, herein 
designated TARGET GENE. CNTF BINDING SITE is a target 
binding site found in the 3 X untranslated region of mRNA 
encoded by CNTF, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CNTF BINDING SITE, designated 
SEQ ID: 15418, to the nucleotide sequence of GAM148 
RNA, herein designated GAM RNA, also designated SEQ 
ID:280. 

[24689] Another function of GAM148 is therefore inhibition of Cil- 
iary neurotrophic factor (CNTF, Accession NP_000605.1), 
a gene which is a survival factor for various neuronal cell 
types, and therefore may be associated with Ciliary neu- 
rotrophic factor polymorphism. Accordingly, utilities of 
GAM148 include diagnosis, prevention and treatment of 



Ciliary neurotrophic factor polymorphism, and of other 
diseases and clinical conditions associated with CNTF. 
[24690] The function of CNTF has been established by previous 
studies. Takahashi et al. (1994) identified an apparent 
polymorphism of the CNTF gene. An acceptor splice site 
mutation caused aberrant mRNA splicing and abolished 
expression of CNTF protein. The specific change was a G- 
to- A transition at position - 6 of the acceptor splice site 
leading to insertion of 4 additional ribonucleotides at the 
beginning of the next exon. This caused a frameshift from 
amino acid 39, resulting in a stop codon 24 amino acids 
downstream. (The normal open reading frame codes for 
200 amino acids.) The aberrant mRNA was predicted to 
code for a truncated protein of 62 amino acids. Analysis 
of tissue samples and transfection of CNTF minigenes into 
cultured cells demonstrated to Takahashi et al. (1994) 
that the mutated allele expressed only the mutated mRNA 
species. Studies with an antiserum that recognized both 
the normal and mutated CNTF showed complete lack of 
CNTF immunoreactivity in peripheral nerve tissue from a 
homozygous mutant subject. In 391 Japanese people 
tested, 61.9% were normal homozygotes, 39.8% heterozy- 
gotes, and 2.3% mutant homozygotes. The distribution of 



the 3 genotypes were similar in healthy and neurologic 
disease subjects, indicating that human CNTF deficiency is 
not causally related to neurologic diseases In 7 of 288 pa- 
tients with multiple sclerosis (OMIM Ref. No. 126200), 
Giess et al. (2002) identified homozygosity for the CNTF 
null mutation. The 7 patients demonstrated a significantly 
earlier age of onset of disease (17 years) compared to pa- 
tients carrying at least 1 functional CNTF allele (27 years). 
Six of the 7 patients with the null allele (85%) had marked 
motor or brainstem symptoms and incomplete remission, 
which was detected in only 21% of the other patients with 
MS. Giess et al. (2002) noted that the null allele is very 
rare, and that the frequency of the homozygous null allele 
in this group is the same as in control groups, thus indi- 
cating that the genotype itself is not a risk factor for de- 
velopment of MS. However, they suggested that trophic 
support of neurons and oligodendrocytes by CNTF may be 
critical to reduce early damage caused by inflammatory 
mediators, and that lack of functional CNTF may lead to 
earlier onset of clinical symptoms in MS 

[24691] 

[24692] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 



hereby incorporated by reference: 

[24693] Barbin, C; Manthorpe, M.; Varon, S. : Purification of the 
chick eye ciliary neuronotrophic factor. J. Neurochem. 43: 
1468- 1478, 1984. ; and 

[24694] Takahashi, R.; Yokoji, H.; Misawa, H.; Hayashi, M.; Hu, J.; 
Deguchi, T. : A null mutation in the human CNTF gene is 
not causally related to neurological diseases. Nature 
Genet. 7: 79- 84. 

[24695] Further studies establishing the function and utilities of 
CNTF are found in John Hopkins OMIM database record ID 
118945, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Contactin 3 
(plasmacytoma associated) (CNTN3, Accession 
XP_039627.7) is another GAM148 target gene, herein 
designated TARGET GENE. CNTN3 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CNTN3, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CNTN3 BINDING SITE, designated 
SEQ ID: 13470, to the nucleotide sequence of GAM148 
RNA, herein designated GAM RNA, also designated SEQ 
ID:280. 



[24696] Another function of GAM148 is therefore inhibition of 

Contactin 3 (plasmacytoma associated) (CNTN3, Accession 
XP_039627.7), a gene which may play a role in the initial 
growth and guidance of axons, and therefore may be as- 
sociated with Plasmacytomas. Accordingly, utilities of 
GAM148 include diagnosis, prevention and treatment of 
Plasmacytomas, and of other diseases and clinical condi- 
tions associated with CNTN3. 

[24697] The function of CNTN3 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM55.2.Carboxypeptidase a4 (CPA4, Accession 
NP_057436.1) is another GAM148 target gene, herein 
designated TARGET GENE. CPA4 BINDING SITE is a target 
binding site found in the 3^ untranslated region of mRNA 
encoded by CPA4, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of CPA4 BINDING SITE, designated 
SEQ ID:869, to the nucleotide sequence of GAM148 RNA, 
herein designated GAM RNA, also designated SEQ ID:280. 

[24698] Another function of GAM148 is therefore inhibition of 
Carboxypeptidase a4 (CPA4, Accession NP_057436.1) . 



Accordingly, utilities of GAM148 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CPA4. 

[24699] Carboxypeptidase a6 (CPA6, Accession NP.065094.2) is 
another GAM 148 target gene, herein designated TARGET 
GENE. CPA6 BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by CPA6, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of CPA6 BINDING SITE, designated SEQID:5035, 
to the nucleotide sequence of GAM148 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:280. 

[24700] Another function of GAM148 is therefore inhibition of 
Carboxypeptidase a6 (CPA6, Accession NP_065094.2) . 
Accordingly, utilities of GAM148 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with CPA6. 

[24701] Deoxycytidine kinase (DCK, Accession NP_000779.1) is 
another GAM 148 target gene, herein designated TARGET 
GENE. DCK BINDING SITE is a target binding site found in 
the 5 X untranslated region of mRNA encoded by DCK, 
corresponding to a target binding site such as BINDING 



SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DCK BINDING SITE, designated SEQ ID:18281, 
to the nucleotide sequence of GAM148 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:280. 

[24702] Another function of GAM 148 is therefore inhibition of De- 
oxycytidine kinase (DCK, Accession NP_000779.1), a gene 
which mediates the phosphorylation of several deoxyri- 
bonucleosides and their analogs. Accordingly, utilities of 
GAM148 include diagnosis, prevention and treatment of 
diseases and clinical conditions associated with DCK. 

[24703] The function of DCK has been established by previous 

studies. Deoxycytidine kinase (EC 2.7.1.74) is responsible 
for the phosphorylation of several deoxyribonucleosides 
and their analogs. Deficiency of this enzyme activity is as- 
sociated with resistance to antiviral and anticancer 
chemotherapeutic agents, whereas increased enzyme ac- 
tivity is associated with increased activation of these com- 
pounds to cytotoxic nucleoside triphosphate derivatives. It 
is clinically important because of its relationship to drug 
resistance and sensitivity. It is the rate limiting enzyme in 
the activation of many important anticancer and retroviral 
drugs and its activity is often decreased in cells that are 



resistant to cytosine arabinoside. Huang et al. (1989) 
cloned the DCK gene. Similarities to previously studied 
proteins such as the beta subunit of prolyl- 4- hydroxy- 
lase (OMIM Ref. No. 176790) were revealed. Chottiner et 
al. (1991) also cloned human deoxycytidine kinase from a 
T- lymphoblast DNA library. The cDNA sequence encoded 
a 30.5- kD protein corresponding to the subunit molecu- 
lar mass of the purified protein. The authors of Huang et 
al. (1989) subsequently discovered that the sequence they 
had thought to represent DCK is in fact the human ho- 
molog of ERp72, the function of which is not yet known, 
and published a correction; the gene studied by Chottiner 
et al. (1991) is the true deoxycytidine kinase. Human de- 
oxyribonucleoside kinases are required for the pharmaco- 
logic activity of several clinically important anticancer and 
antiviral nucleoside analogs. Human deoxycytidine kinase 
and thymidine kinase 1 (OMIM Ref. No. 188300) had been 
described as cytosolic enzymes, whereas human de- 
oxyguanosine kinase (OMIM Ref. No. 601465) and thymi- 
dine kinase 2 (OMIM Ref. No. 188250) were believed to be 
located in the mitochondria. Johansson et al. (1997) ex- 
pressed 4 human deoxyribonucleoside kinases as fusion 
proteins with the green fluorescent protein to study their 



intracellular locations in vivo. They found that the human 
deoxycytidine kinase is located in the cell nucleus, and the 
human deoxyguanosine kinase in mitochondria. The fu- 
sion proteins between green fluorescent protein and 
thymidine kinases 1 and 2 were both predominantly lo- 
cated in the cytosol. Site- directed mutagenesis of a puta- 
tive nuclear targeting signal, identified in the primary 
structure of deoxycytidine kinase, completely abolished 
nuclear import of the protein. Reconstitution of a deoxy- 
cytidine kinase- deficient cell line with the wildtype nu- 
clear or the mutant cytosolic enzymes restored sensitivity 
toward anticancer nucleoside analogs. 

[24704] 

[24705] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24706] chottiner, E. C; Shewach, D. S.; Datta, N. S.; Ashcraft, E.; 
Gribbin, D.; Ginsburg, D.; Fox, I. H.; Mitchell, B. S. : 
Cloning and expression of human deoxycytidine kinase 
cDNA. Proc. Nat. Acad. Sci. 88: 1531- 1535, 1991. ; and 

[24707] Johansson, M.; Brismar, S.; Karlsson, A. : Human deoxycy- 
tidine kinase is located in the cell nucleus. Proc. Nat. 
Acad. Sci. 94: 11941- 11945, 1997. 



[24708] Further studies establishing the function and utilities of 
DCK are found in John Hopkins OMIM database record ID 
125450, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. DKFZp434E2321 
(Accession XP_038298.1) is another GAM 148 target gene, 
herein designated TARGET GENE. DKFZp434E2321 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by DKFZp434E2321, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
DKFZp434E2321 BINDING SITE, designated SEQ ID:15968, 
to the nucleotide sequence of GAM148 RNA, herein desig- 
nated GAM RNA, also designated SEQ ID:280. 

[24709] Another function of GAM 148 is therefore inhibition of DK- 
FZp434E2321 (Accession XP_038298.1) . Accordingly, 
utilities of GAM148 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZp434E2321. 

[24710] DKFZp434H247 (Accession XP_290829.1) is another 

GAM148 target gene, herein designated TARGET GENE. 
DKFZp434H247 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 



DKFZp434H247, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZp434H247 BINDING SITE, 
designated SEQ ID: 13849, to the nucleotide sequence of 
GAM148 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:280. 

[24711] Another function of GAM 148 is therefore inhibition of DK- 
FZp434H247 (Accession XP_290829.1) . Accordingly, util- 
ities of GAM148 include diagnosis, prevention and treat- 
ment of diseases and clinical conditions associated with 
DKFZp434H247. 

[24712] DKFZP434P0111 (Accession XP_041116.1) is another 
GAM148 target gene, herein designated TARGET GENE. 
DKFZP434P0111 BINDING SITE is a target binding site 
found in the 3^ untranslated region of mRNA encoded by 
DKFZP434P0111, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP434P0111 BINDING SITE, 
designated SEQ ID:7184, to the nucleotide sequence of 
GAM148 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:280. 



[24713] Another function of GAM148 is therefore inhibition of DK- 
FZP434P0111 (Accession XP_041116.1) . Accordingly, 
utilities of GAM148 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434P0111. 

[24714] DKFZP434P0316 (Accession NP_115510.1) is another 
GAM148 target gene, herein designated TARGET GENE. 
DKFZP434P0316 BINDING SITE is a target binding site 
found in the 3 x untranslated region of mRNA encoded by 
DKFZP434P0316, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP434P0316 BINDING SITE, 
designated SEQ ID:5600, to the nucleotide sequence of 
GAM148 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:280. 

[24715] Another function of GAM148 is therefore inhibition of DK- 
FZP434P0316 (Accession NP_115510.1) . Accordingly, 
utilities of GAM148 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP434P0316. 

[24716] DKFZP586M1523 (Accession NP_056291.1) is another 
GAM148 target gene, herein designated TARGET GENE. 



DKFZP586M1523 BINDING SITE is a target binding site 
found in the 3 X untranslated region of mRNA encoded by 
DKFZP586M1523, corresponding to a target binding site 
such as BINDING SITE I, BINDING SITE II or BINDING SITE III 
of Fig. 8. Table 4 illustrates the complementarity of the 
nucleotide sequences of DKFZP586M1523 BINDING SITE, 
designated SEQ ID:7790, to the nucleotide sequence of 
GAM148 RNA, herein designated GAM RNA, also desig- 
nated SEQ ID:280. 

[24717] Another function of GAM148 is therefore inhibition of DK- 
FZP586M1523 (Accession NP_056291.1) . Accordingly, 
utilities of GAM148 include diagnosis, prevention and 
treatment of diseases and clinical conditions associated 
with DKFZP586M1523. 

[24718] Dopamine receptor dl (DRD1, Accession NP_000785.1) is 
another GAM 148 target gene, herein designated TARGET 
GENE. DRD1 BINDING SITE is a target binding site found in 
the 3 X untranslated region of mRNA encoded by DRD1, 
corresponding to a target binding site such as BINDING 
SITE I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 
illustrates the complementarity of the nucleotide se- 
quences of DRD1 BINDING SITE, designated SEQ ID:2684, 
to the nucleotide sequence of GAM148 RNA, herein desig- 



nated GAM RNA, also designated SEQ ID:280. 

[24719] Another function of GAM148 is therefore inhibition of 

Dopamine receptor dl (DRD1, Accession NP_000785.1), a 
gene which is mediated by g proteins which activate 
adenylyl cyclase. Accordingly, utilities of GAM148 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with DRD1. 

[24720] The function of DRD1 has been established by previous 
studies. The diverse physiologic actions of dopamine are 
mediated by its interaction with 2 types of G protein- 
coupled receptor, Dl and D2 (OMIM Ref. No. 126450), 
which stimulate and inhibit, respectively, the enzyme 
adenylyl cyclase. Three groups reported the cloning of the 
Dl dopamine receptor gene (Dearry et al., 1990; Zhou et 
al., 1990; Sunahara et al., 1990). The gene encodes a pro- 
tein of 446 amino acids having a predicted relative molec- 
ular mass of 49,300 and a transmembrane topology simi- 
lar to that of other G protein- coupled receptors. Northern 
blot analysis and in situ hybridization showed that the 
mRNA for this receptor is most abundant in caudate, nu- 
cleus accumbens, and olfactory tubercle, with little or no 
mRNA detectable in substantia nigra, liver, kidney, or 
heart (Dearry et al., 1990). 



[24721] Animal model experiments lend further support to the 
function of DRD1. The brain dopaminergic system is a 
critical modulator of basal ganglion function and plastic- 
ity. To investigate the contribution of the dopamine Dl 
receptor to this modulation, Xu et al. (1994) used gene 
targeting technology to generate Dl receptor mutant 
mice. Although histologic analyses suggested no major 
changes in the anatomy of mutant mouse brains, the ex- 
pression of dynorphin (OMIM Ref. No. 131340) was greatly 
reduced in the striatum and related regions of the basal 
ganglia. The mutant mice did not respond to the stimulant 
and suppressive effects of Dl receptor agonists and an- 
tagonists, respectively, and they exhibited locomotor hy- 
peractivity. 

[24722] | t j S appreciated that the abovementioned animal model 
for DRD1 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[24723] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24724] Dearry, A.; Gingrich, J. A.; Falardeau, P.; Fremeau, R. T., 
Jr.; Bates, M. D.; Caron, M. G. : Molecular cloning and ex- 



pression of the gene for a human D(l) dopamine receptor. 
Nature 347: 72- 76, 1990. ; and 
t 2472 5] Xu, M.; Moratalla, R.; Gold, L. H.; Hiroi, N.; Koob, G. F.; 
Graybiel, A. M.; Tonegawa, S. : Dopamine Dl receptor 
mutant mice are deficient in striatal expression of dynor- 
phin and in do. 

[24726] Further studies establishing the function and utilities of 

DRD1 are found in John Hopkins OMIM database record ID 
126449, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Dopamine receptor 
d2 (DRD2, Accession NP_000786.1) is another GAM148 
target gene, herein designated TARGET GENE. DRD2 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by DRD2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DRD2 BINDING SITE, designated SEQ 
ID:2357, to the nucleotide sequence of GAM148 RNA, 
herein designated GAM RNA, also designated SEQ ID:280. 

[24727] Another function of GAM148 is therefore inhibition of 

Dopamine receptor d2 (DRD2, Accession NP_000786.1), a 
gene which has a key role in the control of movement, and 



therefore may be associated with Hereditary autosomal 
dominant myoclonus dystonia. Accordingly, utilities of 
GAM148 include diagnosis, prevention and treatment of 
Hereditary autosomal dominant myoclonus dystonia, and 
of other diseases and clinical conditions associated with 
DRD2. 

[24728] The function of DRD2 has been established by previous 
studies. Bunzow et al. (1988) cloned the rat gene for D2 
dopamine receptor. Grandy et al. (1989) cloned the hu- 
man gene from a pituitary cDNA library. The deduced pro- 
tein sequence is 96% identical to that of the rat receptor 
with 1 major difference: the human receptor contains an 
additional 29 amino acids in its putative third cytoplasmic 
loop. Southern blot analysis demonstrated the presence of 
only 1 human DRD2 gene. The coding sequence is inter- 
rupted by 6 introns. The additional amino acids present in 
the human pituitary receptor are encoded by a single exon 
of 87 basepairs. Eubanks et al. (1992) found that the 
DRD2 gene extends over 270 kb and includes an intron of 
approximately 250 kb separating the putative first exon 
from the exons encoding the receptor protein. They pre- 
pared a physical map spanning more than 1.5 Mb of chro- 
mosome llq23, which demonstrated that the neural cell 



adhesion molecule gene (NCAM; 116930) is located 150 
kb 3- prime of the DRD2 gene and is transcribed from the 
same DNA strand. High resolution fluorescence in situ 
suppression hybridization using cosmid and YAC clones 
localized these genes between the APOA1 and STMY 
genes at the interface of llq22.3 and llq23.1. In situ hy- 
bridization studies showed, furthermore, that the 
DRD2/NCAM complex resides telomeric to the STMY1 
gene and centromeric of the APOA1 gene. 

[24729] Animal model experiments lend further support to the 

function of DRD2. Balk et al. (1995) used homologous re- 
combination to generate D2- receptor- deficient mice. 
Absence of D2 receptors led to animals that were akinetic 
and bradykinetic in behavioral tests and showed signifi- 
cantly reduced spontaneous movements. The phenotype 
resembled Parkinson disease. Maldonado et al. (1997) 
studied the behavior of DRD2 knockout mice and showed 
that there was a total suppression of rewarding behavior 
with morphine. In contrast, these animals showed normal 
responses when food was used as a reward. 

[24730] it is appreciated that the abovementioned animal model 
for DRD2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 



ciated from the publications sited hereinbelow. 

[24731] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 247 32] EubanksJ. H.; Djabali, M.; Selleri, L; Grandy, D. K.; Civelli, 
O.; McElligott, D. L; Evans, G. A. : Structure and linkage of 
the D2 dopamine receptor and neural cell adhesion 
molecule genes on human chromosome llq23. Genomics 
14: 1010- 1018, 1992. ; and 

[24733] Maldonado, R.; Salardi, A.; Valverde, O.; Samad, T. A.; 

Roques, B. P.; Borrelli, E. : Absence of opiate rewarding ef- 
fects in mice lacking dopamine D2 receptors. Nature 388: 
586- 589, 19. 

[24734] Further studies establishing the function and utilities of 

DRD2 are found in John Hopkins OMIM database record ID 
126450, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Dopamine receptor 
d2 (DRD2, Accession NP_057658.2) is another GAM148 
target gene, herein designated TARGET GENE. DRD2 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by DRD2, corresponding to a target binding site such as 
BINDING SITE I, BINDING SITE II or BINDING SITE III of 



Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of DRD2 BINDING SITE, designated SEQ 
ID:2357, to the nucleotide sequence of GAM148 RNA, 
herein designated GAM RNA, also designated SEQ ID:280. 
[24735] Another function of GAM148 is therefore inhibition of 

Dopamine receptor d2 (DRD2, Accession NP.057658.2), a 
gene which has a key role in the control of movement, and 
therefore may be associated with Hereditary autosomal 
dominant myoclonus dystonia. Accordingly, utilities of 
GAM148 include diagnosis, prevention and treatment of 
Hereditary autosomal dominant myoclonus dystonia, and 
of other diseases and clinical conditions associated with 
DRD2. 

[24736] jhe function of DRD2 has been established by previous 
studies. Bunzow et al. (1988) cloned the rat gene for D2 
dopamine receptor. Grandy et al. (1989) cloned the hu- 
man gene from a pituitary cDNA library. The deduced pro- 
tein sequence is 96% identical to that of the rat receptor 
with 1 major difference: the human receptor contains an 
additional 29 amino acids in its putative third cytoplasmic 
loop. Southern blot analysis demonstrated the presence of 
only 1 human DRD2 gene. The coding sequence is inter- 
rupted by 6 introns. The additional amino acids present in 



the human pituitary receptor are encoded by a single exon 
of 87 basepairs. Eubanks et al. (1992) found that the 
DRD2 gene extends over 270 kb and includes an intron of 
approximately 250 kb separating the putative first exon 
from the exons encoding the receptor protein. They pre- 
pared a physical map spanning more than 1.5 Mb of chro- 
mosome llq23, which demonstrated that the neural cell 
adhesion molecule gene (NCAM; 116930) is located 150 
kb 3- prime of the DRD2 gene and is transcribed from the 
same DNA strand. High resolution fluorescence in situ 
suppression hybridization using cosmid and YAC clones 
localized these genes between the APOA1 and STMY 
genes at the interface of llq22.3 and llq23.1. In situ hy- 
bridization studies showed, furthermore, that the 
DRD2/NCAM complex resides telomeric to the STMY1 
gene and centromeric of the APOA1 gene. 
[24737] Animal model experiments lend further support to the 

function of DRD2. Balk et al. (1995) used homologous re- 
combination to generate D2- receptor- deficient mice. 
Absence of D2 receptors led to animals that were akinetic 
and bradykinetic in behavioral tests and showed signifi- 
cantly reduced spontaneous movements. The phenotype 
resembled Parkinson disease. Maldonado et al. (1997) 



studied the behavior of DRD2 knockout mice and showed 
that there was a total suppression of rewarding behavior 
with morphine. In contrast, these animals showed normal 
responses when food was used as a reward. 

[24738] it is appreciated that the abovementioned animal model 
for DRD2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[24739] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24740] EubanksJ. H.; Djabali, M.; Selleri, L; Grandy, D. K.; Civelli, 
0.; McElligott, D. L; Evans, G. A. : Structure and linkage of 
the D2 dopamine receptor and neural cell adhesion 
molecule genes on human chromosome llq23. Genomics 
14: 1010- 1018, 1992. ; and 

[24741] Maldonado, R.; Salardi, A.; Valverde, O.; Samad, T. A.; 

Roques, B. P.; Borrelli, E. : Absence of opiate rewarding ef- 
fects in mice lacking dopamine D2 receptors. Nature 388: 
586- 589, 19. 

[24742] Further studies establishing the function and utilities of 

DRD2 are found in John Hopkins OMIM database record ID 
126450, and in cited publications listed in Table 5, which 



are hereby incorporated by reference. Egf-like-domain, 
multiple 4 (EGFL4, Accession XP_290821.1) is another 
GAM148 target gene, herein designated TARGET GENE. 
EGFL4 BINDING SITE is a target binding site found in the 
3 X untranslated region of mRNA encoded by EGFL4, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of EGFL4 BINDING SITE, designated SEQ ID: 14622, to the 
nucleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 

[24743] Another function of GAM148 is therefore inhibition of 
Egf-like-domain, multiple 4 (EGFL4, Accession 
XP.290821.1) . Accordingly, utilities of GAM148 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EGFL4. 

[24744] Eg| nine homolog 2 (c. elegans) (EGLN2, Accession 

NP_060025.1) is another GAM148 target gene, herein 
designated TARGET GENE. EGLN2 BINDING SITE is a target 
binding site found in the 5^ untranslated region of multi- 
ple transcripts of mRNA encoded by EGLN2, correspond- 
ing to a target binding site such as BINDING SITE I, BIND- 
ING SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates 



the complementarity of the nucleotide sequences of 
EGLN2 BINDING SITE, designated SEQ ID:15451, to the nu- 
cleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 

[24745] Another function of GAM148 is therefore inhibition of Egl 
nine homolog 2 (c. elegans) (EGLN2, Accession 
NP_060025.1), a gene which is an essential component of 
the pathway. Accordingly, utilities of GAM148 include di- 
agnosis, prevention and treatment of diseases and clinical 
conditions associated with EGLN2. 

[24746] The function of EGLN2 and its association with various 
diseases and clinical conditions, has been established by 
previous studies, as described hereinabove with reference 
to GAM71. I.Early growth response 2 (krox-20 homolog, 
drosophila) (EGR2, Accession NP_000390.2) is another 
GAM148 target gene, herein designated TARGET GENE. 
EGR2 BINDING SITE is a target binding site found in the 3^ 
untranslated region of mRNA encoded by EGR2, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
EGR2 BINDING SITE, designated SEQ ID:791, to the nu- 
cleotide sequence of GAM148 RNA, herein designated 



GAM RNA, also designated SEQ ID:280. 

[24747] Another function of GAM148 is therefore inhibition of 
Early growth response 2 (krox-20 homolog, drosophila) 
(EGR2, Accession NP.000390.2), a gene which binds to 
two specific dna sites located in the promoter region of 
hox- 1.4. and therefore is associated with Congenital hy- 
pomyelination, Charcot- marie- tooth desease type 1, de- 
jerine- Sottas syndrome. Accordingly, utilities of GAM148 
include diagnosis, prevention and treatment of Congenital 
hypomyelination, Charcot- marie- tooth desease type 1, 
dejerine- Sottas syndrome, and of other diseases and 
clinical conditions associated with EGR2. 

[24748] The function of EGR2 has been established by previous 

studies. Timmerman et al. (1999) screened 170 unrelated 
neuropathy patients and identified 2 with Dejerine- Sottas 
neuropathy (DSN; 145900) who had a heterozygous 
R359W mutation (129010.0004) in the alpha- helix do- 
main of the first zinc finger of EGR2. Boerkoel et al. (2001) 
reported 2 additional DSN patients with the R359W muta- 
tion and suggested that it is the most common neuropa- 
thy- associated EGR2 mutation and consistently causes 
DSN. The expressivity ranged from that typical for DSN to 
a more rapidly progressive neuropathy that can cause 



death by age 6 years. Furthermore, in contrast to patients 
with typical DSN, patients with the EGR2 R359W mutation 
had more respiratory compromise and cranial nerve in- 
volvement. 

[24749] Animal model experiments lend further support to the 

function of EGR2. Congenital hypomyelinating neuropathy 
(CHN; 605253) is characterized clinically by early onset of 
hypotonia, areflexia, distal muscle weakness, and very 
slow nerve conduction velocities. Warner et al. (1997, 
1998) noted that pathologic findings on sural nerve biop- 
sies show hypomyelination of most or all fibers. Based on 
these findings, CHN is considered to be a result of con- 
genital impairment in myelin formation. The disorder is 
inherited as an autosomal recessive. The ECR2 gene at- 
tracted the attention of Warner et al. (1997, 1998) as a 
potential candidate for CHN because of the expression 
and knockout phenotype of its mouse homolog, Krox20. 
Krox20, a member of a multigene family of zinc finger 
proteins, is thought to function as an immediate early 
protein with basal expression in selected neuronal popu- 
lations of the central and peripheral nervous systems. 
Krox20 knockout mice showed disrupted hindbrain seg- 
mentation and development and a block of Schwann cells 



at an early stage of differentiation as evidenced by the 
fact that the expression of early myelin genes, such as 
myelin- associated glycoprotein (OMIM Ref. No. 159460), 
are barely affected while the expression of the late myelin 
genes, myelin basic protein (OMIM Ref. No. 159430) and 
myelin protein zero (MPZ; 159440), are decreased or ab- 
sent. 

[24750] it is appreciated that the abovementioned animal model 
for EGR2 is acknowledged by those skilled in the art as a 
scientifically valid animal model, as can be further appre- 
ciated from the publications sited hereinbelow. 

[24751] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

[24752] Timmerman, V.; De Jonghe, P.; Ceuterick, C; De Vriendt, 
E.; Lofgren, A.; Nelis, E.; Warner, L. E.; Lupski, J. R.; Martin, 
J.- J.; Van Broeckhoven, C. : Novel missense mutation in 
the early growth response 2 gene associated with Dejer- 
ine- Sottas syndrome phenotype. Neurology 52: 1827- 
1832, 1999. ; and 

[24753] Warner, L. E.; Mancias, P.; Butler, I. J.; McDonald, C. M.; 
Keppen, L; Koob, K. C; Lupski, J. R. : Mutations in the 
early growth response 2 (EGR2) gene are associated with 



hereditary. 

[24754] Further studies establishing the function and utilities of 
EGR2 are found in John Hopkins OMIM database record ID 
129010, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. Elongation of very 
long chain fatty acids (fenl/elo2, sur4/elo3, yeast)-like 3 
(ELOVL3, Accession NP.689523.1) is another GAM148 tar- 
get gene, herein designated TARGET GENE. ELOVL3 BIND- 
ING SITE is a target binding site found in the 3 X untrans- 
lated region of mRNA encoded by ELOVL3, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of ELOVL3 
BINDING SITE, designated SEQ ID: 14478, to the nucleotide 
sequence of GAM 148 RNA, herein designated GAM RNA, 
also designated SEQ ID:280. 

[24755] Another function of GAM148 is therefore inhibition of 
Elongation of very long chain fatty acids (fenl/elo2, 
sur4/elo3, yeast)-like 3 (ELOVL3, Accession NP.689523.1) 
. Accordingly, utilities of GAM148 include diagnosis, pre- 
vention and treatment of diseases and clinical conditions 
associated with ELOVL3. 

[24756] Eyes absent homolog 2 (drosophila) (EYA2, Accession 



NP_742109.1) is another GAM148 target gene, herein 
designated TARGET GENE. EYA2 BINDING SITE is a target 
binding site found in the 5 X untranslated region of multi- 
ple transcripts of mRNA encoded by EYA2, corresponding 
to a target binding site such as BINDING SITE I, BINDING 
SITE II or BINDING SITE III of Fig. 8. Table 4 illustrates the 
complementarity of the nucleotide sequences of EYA2 
BINDING SITE, designated SEQ ID:15962, to the nucleotide 
sequence of GAM 148 RNA, herein designated GAM RNA, 
also designated SEQ ID:280. 

[24757] Another function of GAM148 is therefore inhibition of 
Eyes absent homolog 2 (drosophila) (EYA2, Accession 
NP.742 109.1), a gene which may be involved in develop- 
ment of the eye. Accordingly, utilities of GAM148 include 
diagnosis, prevention and treatment of diseases and clini- 
cal conditions associated with EYA2. 

[24758] The function of EYA2 has been established by previous 
studies. Abdelhak et al. (1997) identified, by positional 
cloning, a gene at 8ql3.3, which contains mutations in 
patients with branchiootorenal dysplasia (BOR; 113650). 
The gene is a human homolog of the Drosophila 'eyes ab- 
sent' (eya), and was therefore called EYA1 (OMIM Ref. No. 
601653). A highly conserved 271- amino acid C- terminal 



region was also found in the products of 2 other human 
genes that were subsequently called EYA2 and EYA3 
(OMIM Ref. No. 601655), demonstrating the existence of a 
novel gene family. Some of these other members of the 
EYA gene family may underlie developmental defects be- 
cause Abdelhak et al. (1997) demonstrated that all 3 of 
these genes are expressed in the ninth week of human 
development. Gene identification strategies that rely on 
cross- species comparison are based on the observation 
that functionally significant regions of the genome are 
highly conserved during evolution. Banfi et al. (1996) ap- 
plied the power of Drosophila genetics to the vast re- 
source of human cDNAs represented in the expressed se- 
quence tag (EST) database to identify novel human genes 
of biologic interest. One human cDNA (CenBank H07988) 
showing significant homology to the gene causing the 
Drosophila mutant phenotype 'cliff ('eyes absent') was re- 
ported by Abdelhak et al. (1997) to be the EYA2 gene. 
Banfi et al. (1996) mapped the human gene to 20ql3.1 
using both fluorescence in situ hybridization and radiation 
hybrid mapping. Zimmerman et al. (1997) mapped the 
mouse Eya2 gene to chromosome 2 in a region syntenic 
with human 20ql3. Duncan et al. (1997) likewise mapped 



EYA2 to human 20ql3.1 and Eya2 to mouse chromosome 
2. Duncan et al. (1997) found that Eya2 shows a dynamic 
pattern of expression during mouse development. Its ex- 
pression was first detected in 8.5- day embryos in the re- 
gion of head ectoderm fated to become the forebrain. At 
later stages of development, Eya2 was expressed in the 
olfactory placode and in a variety of neural crest deriva- 
tives. In the eye, expression of Eya2 was first detected af- 
ter formation of the lens vesicle. At day 17.5, the highest 
level of Eya2 mRNA was observed in primary lens fibers. 
Low levels of Eya2 expression were detected in retina, 
sclera, and cornea. Duncan et al. (1997) stated that, al- 
though Eya2 is expressed relatively late in eye develop- 
ment, it belongs to a growing list of factors that may be 
essential for eye development among metazoan phyla. 
Like members of the PAX6 gene family (see OMIM Ref. No. 
607108), 'eyes absent' gene family members were proba- 
bly first involved in functions not related to vision, with 
recruitment for visual system formation and function oc- 
curring later. Xu et al. (1997) showed that in the limbs of 
10.5- day mouse embryos, Eyal expression was largely 
restricted to the flexor tendons, whereas Eya2 was ex- 
pressed in the extensor tendons and probably also in the 



ligaments of the phalanges. They demonstrated that the 
proline/serine/threonine- rich N- terminal regions of the 
protein products of the Eyal, Eya2, and Eya3 genes have 
transcriptional activator activity. These results supported 
a role for the Eya genes in connective tissue patterning in 
the limbs. 

[24759] 

[24760] Full details of the abovementioned studies are described 
in the following publications, the disclosure of which are 
hereby incorporated by reference: 

t 24761 ] Abdelhak, S.; Kalatzis, V.; Heilig, R.; Compain, S.; Samson, 
D.; Vincent, C; Weil, D.; Cruaud, C; Sahly, I.; Leibovici, M.; 
Bitner- Glindzicz, M.; Francis, M.; Lacombe, D.; Vigneron, 
J.; Charachon, R.; Boven, K.; Bedbeder, P.; Van Rege- 
morter, N.; Weissenbach, J.; Petit, C. : A human homo- 
logue of the Drosophila eyes absent gene underlies bran- 
chio- oto- renal (BOR) syndrome and identifies a novel 
gene family. Nature Genet. 15: 157- 164, 1997. ; and 

[24762] Xu , P.-X.; Cheng, J.; Epstein, J. A.; Maas, R. L. : Mouse Eya 
genes are expressed during limb tendon development and 
encode a transcriptional activation function. Proc. Nat. 
Acad. Sci. 9. 

[24763] Further studies establishing the function and utilities of 



EYA2 are found in John Hopkins OMIM database record ID 
601654, and in cited publications listed in Table 5, which 
are hereby incorporated by reference. FLJ00024 (Accession 
NP_203745.1) is another GAM148 target gene, herein 
designated TARGET GENE. FLJ00024 BINDING SITE is a tar- 
get binding site found in the 3 X untranslated region of 
multiple transcripts of mRNA encoded by FLJ00024, cor- 
responding to a target binding site such as BINDING SITE 
I, BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 il- 
lustrates the complementarity of the nucleotide sequences 
of FLJ00024 BINDING SITE, designated SEQ ID:5939, to the 
nucleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 
[24764] Another function of GAM148 is therefore inhibition of 

FLJ00024 (Accession NP.203745.1) . Accordingly, utilities 
of GAM 148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ00024. 

[24765] FLJ00024 (Accession XP.033361.2) is another GAM148 
target gene, herein designated TARGET GENE. FLJ00024 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ00024, corresponding to a target binding site such 



as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ00024 BINDING SITE, designated 
SEQ ID:5939, to the nucleotide sequence of GAM148 RNA, 
herein designated GAM RNA, also designated SEQ ID:280. 
[24766] Another function of GAM148 is therefore inhibition of 

FLJ00024 (Accession XP_033361.2) . Accordingly, utilities 
of GAM148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ00024. 

[24767] FLJ10035 (Accession NP_1 10430.4) is another GAM 148 
target gene, herein designated TARGET GENE. FLJ10035 
BINDING SITE is a target binding site found in the 3 x un- 
translated region of multiple transcripts of mRNA encoded 
by FLJ10035, corresponding to a target binding site such 
as BINDING SITE I, BINDING SITE II or BINDING SITE III of 
Fig. 8. Table 4 illustrates the complementarity of the nu- 
cleotide sequences of FLJ10035 BINDING SITE, designated 
SEQ ID:7021, to the nucleotide sequence of GAM148 RNA, 
herein designated GAM RNA, also designated SEQ ID:280. 

[24768] Another function of GAM148 is therefore inhibition of 

FLJ10035 (Accession NP_110430.4) . Accordingly, utilities 
of GAM 148 include diagnosis, prevention and treatment 



of diseases and clinical conditions associated with 
FLJ10035. 

[24769] FLJ10496 (Accession NP.060584.2) is another GAM148 
target gene, herein designated TARGET GENE. FLJ 10496 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 10496, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ10496 BINDING SITE, designated SEQ ID:11635, to the 
nucleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 

[24770] Another function of GAM148 is therefore inhibition of 

FLJ10496 (Accession NP_060584.2) . Accordingly, utilities 
of GAM 148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ10496. 

[24771] FLJ14451 (Accession NP_116175.1) is another GAM148 
target gene, herein designated TARGET GENE. FLJ 14451 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ 14451, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 



trates the complementarity of the nucleotide sequences of 
FLJ14451 BINDING SITE, designated SEQ ID:19096, to the 
nucleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 
[24772] Another function of GAM148 is therefore inhibition of 

FLJ14451 (Accession NP.116175.1) . Accordingly, utilities 
of GAM 148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ14451. 

[24773] FLJ14775 (Accession NP.116226.1) is another GAM148 
target gene, herein designated TARGET GENE. FLJ 14775 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ14775, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ14775 BINDING SITE, designated SEQ ID:18575, to the 
nucleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 

[24774] Another function of GAM148 is therefore inhibition of 

FLJ14775 (Accession NP_116226.1) . Accordingly, utilities 
of GAM 148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 



FLJ14775. 

[24775] FLJ20273 (Accession NP_061900.1) is another GAM148 
target gene, herein designated TARGET GENE. FLJ20273 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ20273, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ20273 BINDING SITE, designated SEQ ID:9599, to the 
nucleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 

[24776] Another function of GAM148 is therefore inhibition of 

FLJ20273 (Accession NP.061900.1) . Accordingly, utilities 
of GAM148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ20273. 

[24777] FLJ21919 (Accession NP.075391.2) is another GAM148 
target gene, herein designated TARGET GENE. FLJ21919 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ21919, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 



FLJ21919 BINDING SITE, designated SEQ ID:19653, to the 
nucleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 
[24778] Another function of GAM148 is therefore inhibition of 

FLJ21919 (Accession NP.075391.2) . Accordingly, utilities 
of GAM 148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ21919. 

[24779] FLJ23033 (Accession NP.078962.2) is another GAM148 
target gene, herein designated TARGET GENE. FLJ23033 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ23033, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ23033 BINDING SITE, designated SEQ ID:496, to the 
nucleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 

[24780] Another function of GAM148 is therefore inhibition of 

FLJ23033 (Accession NP.078962.2) . Accordingly, utilities 
of GAM 148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ23033. 



[24781] FLJ31100 (Accession NP_775902.1) is another GAM148 
target gene, herein designated TARGET GENE. FLJ31100 
BINDING SITE is a target binding site found in the 5 X un- 
translated region of mRNA encoded by FLJ31100, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ31100 BINDING SITE, designated SEQ ID:17843, to the 
nucleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 

[24782] Another function of GAM148 is therefore inhibition of 

FLJ31100 (Accession NP.775902.1) . Accordingly, utilities 
of GAM148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ31100. 

[24783] FLJ32468 (Accession NP_660090.1) is another GAM148 
target gene, herein designated TARGET GENE. FLJ32468 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32468, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32468 BINDING SITE, designated SEQ ID:3196, to the 



nucleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 
[24784] Another function of GAM148 is therefore inhibition of 

FLJ32468 (Accession NP_660090.1) . Accordingly, utilities 
of GAM 148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32468. 

[24785] FLJ32780 (Accession NP_659402.1) is another GAM148 
target gene, herein designated TARGET GENE. FLJ32780 
BINDING SITE is a target binding site found in the 3 X un- 
translated region of mRNA encoded by FLJ32780, corre- 
sponding to a target binding site such as BINDING SITE I, 
BINDING SITE II or BINDING SITE III of Fig. 8. Table 4 illus- 
trates the complementarity of the nucleotide sequences of 
FLJ32780 BINDING SITE, designated SEQ ID:20150, to the 
nucleotide sequence of GAM148 RNA, herein designated 
GAM RNA, also designated SEQ ID:280. 

[24786] Another function of GAM148 is therefore inhibition of 

FLJ32780 (Accession NP_659402.1) . Accordingly, utilities 
of GAM 148 include diagnosis, prevention and treatment 
of diseases and clinical conditions associated with 
FLJ32780. 

[24787] FLJ35487 (Accession NP_776181.1) is another GAM148 



